
�����������	
� 
 

����� 
 

�����
������
���������
���������
���� 
Anthurium Breeding for Cut Flower 
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Abstract 
 Twenty seven cultivars of anthurium were collected from indigenous and exogenous Thailand in 
order to produce hybrid for disease resistance. Crossing among those cultivars was carried out at 
8:00-11:00 a.m. during 2003 to 2007. In the first two year percentage of seed setting was ranging 
from 40 to 100 while th latter year the percentage reached 100 in all crosses. The seeds of some 
crosses, Spirit x Sonate, Acropolis x Acropolis and Acropolis x Amingo, could not be germinated. 
Florentino x Lady Jane, Florentino x Mumuhara, Rabido x Figo and Figo x Mumuhara bloomed after 
2 year and 7-9 months. The color of flowers (spathe and apadix) scattered from red, pink to green. In 
case of disease resistance, Calipso was attacked by Xanthomonas axonopodis pv. Dieffenbachiae at 
the lowest rate of  3.73% whereas Alexis showed the highest virulent at 18.02%. Verification of 
disease resistance from various crosses resulted in 3 categories; high, medium and low resistance. 
Indigenous cultivars; Plewthien Phuket, showed highly resistant to the disease leaded to the hybrid 
between Rabido or Calipso and Plewthien Phuket had highly resistant to the disease as well. 
 In vitro mutagenesis using colchicines and ethylmethane sulfonate (EMS) were evaluated. The 
results revealed that colchicines at concentration of 0.048-0.088% (0.1% for 24 h) caused the 
decrement of survival rate of explant to 50%. Twenty and 10% of treated plants (for cv. Spirit and 
Plewthien Phuket, respectively) showed the duplication of chromosomes. Those plants are growing in 
the field for evaluation of morphological characters. For EMS, concentration at 0.068, 1.02 and 
1.08% gave LD50 in Spirit, Amingo and Plewthien Phuket, respectively. After transfer EMS-treated 
plants to field for 1 year three out of five plants of Amingo started blooming. Abnormalities in terms 
of twisted and pale color of spathe and flower without spadix were found. 
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BCDEFGF (Anthurium spp.) HI��JC�KL* Anthurium FM�N Araceae �OPQRH�E�GS Famingo 

flower (FPTUVM�N, 2545)  WXYCVQPJZW*O[IMW\ORIF *]E^DC^UM��HC_X`EM_�DW*Q[HI *]E D̂C�OIH\W\OIF)*+)^K
BC�H_\D W�QRHa^bc[CWUQRHId e+WKT\UEKZUTWFf*]E^DC \HKWXYC\HK��Z�UfNWVg (FTWPhi,  2540)    �OB*EI
*GKhf+_\D)K� WX*FW ÒICBUQH T̀F*TX (Tulip) a\IeECUHM\HK)*+X*O�O*GKhf+^G[Mbc[CJC)CFW\OIFKGZ
KDEC\HK_���OU�HMC[]E^E WP�C VGCjLNWX*FW ÒICk�WKl^ (�OP�V� X*OP�V�H�HC) WXYC D̂C aHZEWK+ (Obake) �O
bCE\\HK  �O )*+U�XU�EMB*EKB*EI  eECUHM\HK�O Ĝ[M) �̂�HM�OJC\HKW\OIFKGC WP�C VGCjLN Amingo (�O
)\M bHZWbOIF X*O WB*QHMX*EIWbOIF) WXYC D̂C )*+ �O*GKhf+\HKXK^TWB�QHC G̀RF_X(Standard)  eECUHM
\HK�GK�O�OW\OIF WP�C VGCjLN�XnUT^ (P�V� X*OWB*QHM)  WXYC D̂C (aHoEU  )*+WgUhiVMgN, 2544)  BCDEFGF ÒR
X*�K�O G̀[MPCT\_�D Ĝ\\HK)*+_�DKU+pEM (FPTUVMgN, 2545) BCDEFGFeG\WXYC_�D^G\\HK`OR�OUE�E��HCbDEM
)VM ecM�OKEUX*�KW*O[IMBCDEFGFWVTR�bc[C  ��*��E^*E\bHMBCDEFGF�OXU+�Ef 500 *DECZE`WXYCHGC\GZ�HM
UHMeEKK*DFI_�D VGCjLN`ORJPDX*�K�O`G[MC]EWbDEeEK �̂EMXU+W`g )*+VGCjLNJCXU+W`g eEKKEUgcKhE
a�Ua�aq�JCKEU)Z�MWq**N)ZZ_�a`qT�bHMBCDEFGF 11 �EIVGCjLN VZF�E`G[M 11 �EIVGCjLN�Oa�Ua�aq�  
2n = 2x = 30  ecMHEe�E\_\DF�EBCDEFGF�EIVGCjLNHQRCd C�Ee+�Oa�Ua�aq�W`�EKGC  ecM�E�EUp���U+BF�EM
VGCjLN^�EM d _\D (XUECH�, 2517)  \GMCG[CKEUXUGZXULMVGCjLNBCDEFGFJBD_\D�EIVGCjLN ÒRWB�E+��KGZ�kEV
KEUX*�KbHM_`IHEe ]̀EJBDXU+W`g_`I�E�EUp��MHHKVGCjLNJB�� d _XIGM^�EMXU+W`g_\DHOK\DFI 
CHKeEKCO[IGMWXYCKEU`\)`CKEUC]EWbDE (KESeCE )*+�LkEkUfN, 2546) BCDEFGF�E�EUpX*�K_\D L̀KkE�
) �̂^DHMW*QHKVGCjLN ÒRWB�E+���E�EUp`C`EC �̂H�kEVVQ[C`ORCG[C d _\D �kEVHLfBk��T^DHM_��^R]EKF�E     
15 HMgEWq*WqOI�  )*+ D̂HM_��WKTC 45 HMgEWq*WqOI�  HLfBk��T �̂EMKGC�O�* ]̀EJBDbCE\\HK)*+�O�GC
bHM\HK)^K^�EMKGC_\D  UE�E\HKBCDEFGFJC_`IIGM_��)C�CHC ) �̂eG\WXYC_�D\HK`OR�OUE�E��M^*H\Xs
PCT\BCcRM  UE�E�GKbc[CHI��KGZbCE\\HK \HKbCE\JBS�eECUHM\HKKFDEMXU+�Ef 7-9 WqC^TW�^U   
UE�EHI�� ÒR 50 ZE` �̂H\HK bCE\UHM*M�E 5-6 WqC^TW�^U  UE�EXU+�Ef 30-35 ZE`^�H\HK )*+bCE\
\HK 4-5 WqC T̂W�^U UE�EXU+�Ef 20-25 ZE`^�H\HK  \HKbCE\W*lKUE�EXU+�Ef 10-15 ZE` 
(VOU+VMhN,  2545)  
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,�:E<7E2<�.C�04�:
53������
� 
BCDEFGFWXYCVQP ÒR�OXtSBE G̀[MWPQ[HUE)*+)Z�`OWUOI  )*+)�*MB*EIPCT\)�*M`ORWbDE ]̀E*EI

��FCJBS�WXYC)�*MXEK\�\qcRM�O*]E^GFW*lK�EK KEU�GMWK^ ĜF)�*M`]E_\DIEKecM�FU�GMWK^UHI\]E)`C
WCQRHMeEK)�*MXEK\�\bGZp�EIC[]EBFECHHK�EWXYCHEBEUJBDUE\]EJPDWVQRHKEUWeUTSW^TZa^ecM�HMWBlC�O\]E 
XUEKuZC��FC �̂EM d bHM^DCBCDEFGF 

 
-���=��,�:  E2<� E<70
���;
��8�-.C�04�:
53����F<�������
�E<7:4�E�7�4�3�����G���
�

�4�	
� 
1. ,�:=�������
� 
 

1.1 ,�:��>��4� ���,�:3�E��� (Black rot ��� Leaf  blight)  
0����� WKT\eEKWPQ[HUE Phytopthora parasitica )*+ P.  palmivora 

   <
�M17���.4�<�� )UKWUTR� ÒRJZe+XUEKuWXYC)�*vR]EC[]EW*lKd �OWbOIFB��C 
W�DC��Eg�CINK*EMXU+�Ef 2-3 �.�. �̂H�E*LK*E�K*EIWXYC)�*WC�E�OC[]E^E*BUQH)�*WC�E)BDM bc[CHI��KGZ
�kEVk��THEKEg pDEJCw\�xC XU+KHZKGZW�UQRHMX*�K ÒR��HCbDEMPQ[C)v+ )�*`ORWKT\e+WC�E*LK*E�HI�EM
UF\WUlF pDEJCw\�BCEFHEKEg��HCbDEM)BDM )�*e+)BDM�OC[]E^E* )*+KUHZILZ^GFZLy�*cK*M_XeEK�TFJZ 
bHZ)�*U�XU�EM_��)C�CHC )�*bIEI_\DPDEKF�E��FCbHMKDECJZ eECUHM\HK X*O KDEC\HK BC�HH�HC
BUQH D̂CK*DE )*+��FCbHM^DC`ORIDEIX*�KJB�� WPQ[H�E�EUpWbDE`]E*EI_\DM�EI WKT\HEKEUWP�CW\OIFKGZ`ORWKT\
ZC��FCJZ 
   09��.C���2�7023�����7���  FG�\LX*�K )*+kEIJCaUMWUQHCPQ[C)v+ KEU
U+ZEIC[]E)*+HEKEg_��\O �FE�PQ[CJCaUMWUQHC��M a\IWvVE+JCP�FMw\�xC 
   ����G���
��4�	
�  

1.XUGZ�kEVaUMWUQHCHI�EJBDPQ[C)v+ JBDHEKEgp�EIW`_\D�+\FK _��HZHDEF 
2.�FU^G\)^�MJZ _��JBDqDHC G̀ZKGC`]EJBD)�M)\\��HM_��`GRFpcM WKT\�FE�PQ[C

��MZUTWFf D̂C_\DM�EI WB�E+^�HKEUWbDE ]̀E*EIbHMWPQ[H�EWB^L 
3.)IKKU+pEM BUQHpHC)IK D̂C ÒRWXYCaU�HHKeEKaUMWUQHC WVQRHUGKhE BUQH

W�E ]̀E*EI 
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4.W�QRHaU�WUTR�WbDE`]E*EI �FUM\KEUJPDXLzI_Ca^UWeCPGRF�UEF WVUE+e+ ]̀EJBD
^DCVQPH�HC)H�EKbc[C �FUWVTR�XLzI`OR�OjE L̂{H�{HUG�)*+aV)`�WqOI�e+P�FI`]EJBDWCQ[HWIQRHVQP)blM)UM
WVTR��FE�^DEC`EC �̂HKEUWbDE`]E*EIbHMWPQ[H�EWB^L 

5.JPD�EUX|HMKGC)*+K]EeG\WPQ[HUE a\IWvVE+JCP�FMw\�xC WP�C W�^^E)*lKqT*  
{H�WH`jT*    H*��TWCOI� {H�{HUG�)HqT\  H}HKqE_\qT*  )�Ca�WqX  HT`UT_\H+aq*  �EUNWZC\EqT� 
 

1.2 ,�:E��E.�:,�0 (Anthracnose) 
    0�����  WKT\eEKWPQ[HUE Colletotrichum gloeosporioides (Penz.) Sacc. 

      <
�M17���.4�<��  HEKEUWUTR�)UKe+WBlCeL\�OC[]E^E*W*lKd ZCX*O\HK 
kEIJ^D�FE�PQ[C��M eL\e+bIEIJBS�bc[C^E�U�X`UMWB*ORI�bHM\HKI�HI )*+HEe*LK*E�`]EJBDX*O\HKWC�E 
HEKEU ÒRJZbHZ)�*��HCbDEMK*�U�XU�EM)C�CHC bHZ)�*�OC[]E^E*)*+UHZ)�*WBlC�OWB*QHMPG\WeC 
WCQ[HWIQRH^UMK*EM)�*)BDMWXYC�OC[]E^E* �OWPQ[HUEWXYCeL\\]EW*lKd xtMWUOIMWXYCFMqDHCKGC pDEHEKEgPQ[CHEe
VZK*L��W�DCJI)*+�XHUNbHMWPQ[HUEWXYCBI\�O�D�H�HCd ZCeL\\]EWB*�ECG[C (kEV`OR 1) 

09��.C���2�7023�����7���  HLfBk��T��M �FE�PQ[C��M )*+BEKVUEM)�M
_��WB�E+�� JZBCDEFGFp�K)\\eG\eCWKT\HEKEU_B�D (sun burn) e+ ]̀EJBDJZBCDEFGFH�HC)H �̂HKEUWbDE
]̀E*EIbHMWPQ[H�EWB L̂_\D\OITRMbc[C 

����G���
��4�	
�  
1. )IK D̂C ÒRWXYCaU�HHK_XeEKaUMWUQHCWVQRHUGKhE BUQH W�E`]E*EI   
2.JCP�FMw\�xCvO\V�C\DFI�EUX|HMKGC)*+K]EeG\WPQ[HUEWXYCU+I+ d (IKWFDC

�EUe]EVFKK]E�+pGC qcRM_��_\D�*JCKEUX|HMKGC) WP�C _qaXUa�CEaq* (HG*a^) )�Ca�WqlZ �EUNWZC\E
qT�  �*HaU`Ea*CT* a\IvO\V�C L̀K 15 FGCHI�EM��R]EW��He+P�FI�FZ�L�aU�CO[_\D HI�EM_UKl^E�KEUJPD
VGCjLN^DEC`ECWXYCFTjOX|HMKGC ÒR\O ÒR�L\ 
  
 
 
 
 

9��.C� 1 *GKhf+bHMaU�)HC)`U�aC� ÒRWKT\eEKWPQ[HUEWbDE`]E*EI`OR\HK 
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1.3 ,�:�����>� (Root  rot) )Z�MHHKWXYC 
 

   1.3.1 ,�:�����>� 0���������	���-Q���R� Marasmiellus sp. 
              <
�M17���.4�<�� JZ*�EMWB*QHM )*+bHZJZ)BDMW*lKCDHI )*+*LK*E�

bc[C_X���JZ)K�BUQHJZH�HC JZB*L\U�FMWUlFKF�EXK T̂ D̂C_����Z�UfNHHK\HKCDHIZUTWFfa�C^DCBUQHUEK
WC�E�LWX~�HIWXYC�OC[]E^E* e+�GMWK^WBlCW�DCJIBIEZd �ObEFbHMWPQ[HUEWKE+WXYCK*L��ZCFG�\LX*�K W�QRH
�FE�PQ[C��MW�DCJI\GMK*�EFe+UF�KGCK*EIWXYC\HKWBl\bCE\W*lK �O�ObEFH�W`E W�DC��Eg�CINK*EMbHM
\HKWBl\XU+�Ef 0.5-2 q.�.  

          09��.C���2�7023�����7���  �kEV)F\*DH� ÒR�O�FE�PQ[C��M  kEIJC
aUMWUQHCPQ[C)v+  

           ����G���
��4�	
�  
           1. )IK^DC ÒRWXYCaU�HHK_X_FDCHKaUMWUQHC ^G\WHEW�DCJI�ObEFHHK

JBD�EK`OR�L\BUQHWvQHCUEKWC�E T̀[MW�OI )*DFeL��C[]EIEX|HMKGCK]EeG\WPQ[HUEXU+�Ef 5 CE Ò BUQH)P�C[]EIE�*H
UHKqN 1: 10 ��FC WXYCWF*E 5-10 CE`O )*DFC]E_XX*�KJB��  

           2. BEKWXYC�EK_���E�EUpXuTZG^T\GMK*�EF_\D JBDJPD�EUW��OX|HMKGC)*+
K]EeG\WPQ[HUE UE\*M_X`ORFG�\LX*�K ^T\^�HKGC 4-5 �UG[M B�EMKGC�UG[M*+ 5-7 FGC WVQRH��EWPQ[HJBDB�\�T[C_X 
BEKX*�KJCKU+pEM KDCKU+pEMBUQHVQ[C ÒRFEMKU+pEMJBDJPDC[]EIE{HUN�E*OC 1 : 40 ��FC U\JBD G̀RF 
KU+pEMpDEe+JPDJB��JBD)P�C[]EIE{HUN�E*OCXU+�Ef 1 PGRFa�M  

 
1.3.2 ,�:�����>� �EWB^LWKT\eEKWPQ[HUE WP�C Phythium splenden, Calonectria 

crotalariae, Rhizoctonia sp. )*+ Fusarium sp. qcRMWPQ[HWB*�ECO[_��JP��EWB L̂B*GK ) �̂WKT\W�QRH�OXteeGI
kEICHKBCcRMBUQH�EKKF�E ÒRWXYC�EWB L̂B*GK 
             <
�M17���.4�<�� ^DC�O�FE���M*\*M JZ)*+\HKW*lK JZ)*+\HK_��
�O�FE��GCFEF )*+_��)blM)UM U+\GZ�FE�W�OIBEIbHMUEK�OB*EIU+\GZ JCZEMKUfOUEK G̀[MB�\`ORHI��
JCW�UQRHMX*�Ke+WC�E )*+��MK*TRCWB�lC qcRMWKT\eEKKEUWbDE ]̀E*EIU+I+`OR�HMbHMWPQ[H)Z� ÒWUOI 
             09��.C���2�7023�����7��� KEUU+ZEIC[]E_��\O �EWB^LB*GKeEKKEU ÒR
FG�\LX*�K�LWX~�HI)*+ILZ^GF*M FG�\LX*�K`ORHLD�C[]E�EKWKTC_X FG�\LX*�K^Q[C FG�\LX*�KW\T�HEe^T\�EKGZUEK
^DCK*DEqcRMHLD��FE�PQ[C_\D�EKKF�EFG�\LX*�KJB�� ]̀EJBD�FE�PQ[CJCZUTWFfCG[C�EKWKTC_X )*+`]EJBDUEK
WC�E_\DJC`OR�L\ UEKHEeW�OIBEIeEKXLzI BUQH�EUW��O`ORJBD BUQHeEK_�DW\QHCxHI 



 

 10 

                                                     ����G���
��4�	
�  
                                                     1.eG\KEUJBDFG�\LX*�K�OKEUU+ZEIC[]E_\D\OB*OKW*ORIMKEUJPDXLzI
�*EI ĜFPDE)^�WVOIMHI�EMW\OIFa\IWvVE+JCw\�)*DMe+�OXLzI�+���EKWKTC_XWXYCHGC^UEI �̂HUEK XUGZ
�FE�WXYCKU\ \�EMbHMFG�\LX*�KJBDWB�E+�� (5.5-6.5)  
                                                         2.KEUJPD�EUX|HMKGC)*+K]EeG\aU�UEKWC�E _\D)K� W�^^E)*lKqT*  
{H�WHl`jT*  H*��TWCOI�  �EUNWZC-\EqT� 
 
   1.4 ,�:3�T�2�  (Anthurium blight)  

       0�����  WKT\eEKWPQ[H)Z�`OWUOI Xanthomonas campestris pv. Dieffenbachiae (kEV
ÒR2) 

            <
�M17���.4�<�� WPQ[He+WUTR�WbDEZUTWFfbHZ )*+J^DJZ (ZUTWFf ÒR�OXEKJZWXYC
e]ECFC�EK) ]̀EJBDWKT\eL\vR]EC[]EW*lK d _���OU�XU�EM`OR)C�CHC KU+eEIHI��`GRF_X qcRMHEKEUe+W\�CPG\
\DECB*GMJZ ZUTWFfUHZUHI)�*e+WX*ORICWXYC�OWB*QHM)*+^EIJC`OR�L\ �GKe+WBlC)pZ�OWB*QHM�\KG[C
U+BF�EMWCQ[HWIQRH`OR^EI�OC[]E^E*)*+WCQ[HJZXK T̂  BEKJZ`ORWXYCaU�_��p�K Ĝ\ T̀[MJCU+I+WUTR� D̂C WPQ[H
)Z�`OWUOIe+)VU�KU+eEI_X G̀[M D̂CVQPa\I��EC`EM �̀HC[]E)*+HEBEU  HEKEU^�H�E`ORVZ�QHJZ)K�e+
WX*ORIC�OWXYC�OWB*QHM\DECd WCQRHMeEKWPQ[H)Z�`OWUOI_XHL\ �̀HC[]E)*+HEBEU W�QRH��E^E�bFEMe+WBlC �̀HC[]E
�̀HHEBEUWX*ORIC�OWXYC�OC[]E^E* )*+`]EJBDKDECJZ )*+KDEC\HKB*L\U�FM_\DM�EI (kEV`OR 2) 

         09��.C���2�7023�����7���:  �FE�PQ[C )*+HLfBk��T��M xCBUQHKEUJBDC[]Ep�KJZ
HEe`]EJBDJZWXYC)�*)*+WXYC`EMJBD)Z� ÒWUOIWbDE`]E*EI_\DM�EI 
                          ����G���
��4�	
� aU�JZ_B�DCO[WXYCaU� ÒRK]EeG\_\DIEKWVUE+WPQ[He+KU+eEIHI��JC
^DCVQP (systemic) )*+U+ZE\_\DUF\WUlF  BC`EM ÒR\O ÒR�L\�QHKEUX|HMKGC_��JBDWKT\WPQ[HCO[ qcRM ]̀E_\Da\I  

       1.JPD D̂CVGCjLN ÒRX*H\aU�   
                      2. ��EWPQ[HZCJZ�O\ ÒRJPD^G\\HK)*+JZ a\IeL��JCIE��EWPQ[H XU+�Ef 5 FTCE Ò JBD

Z�HI ÒR�L\W �̀E ÒRe+ ]̀E_\D ĜFHI�EMC[]EIE��EWPQ[H WP�C C[]EIE{HKbEF (sodium hypochlorite : WP�C �*HUHKqN 
BUQH_�W^HUN) �FE�WbD�bDC 50%  WVQRHX|HMKGCKEU)VU�U+ZE\bHMaU�  JCKEU Ĝ\\HK�FUJPD�O\ 2 W*��
�*GZKGC^G\\HK  FTjOCO[ ]̀EJBD�OaHKE���EWPQ[H)Z�`OWUOI_\DCECKF�E   

       3._���FUX*�KVQPJC�KL*JK*DW�OIM WP�C HaKUCO�E \T{W{CZEWKOI {na*W\C\UHC 
ZHC )*+  W\B*O WXYC^DC JCZUTWFfJK*DKGZBCDEFGF  

                      4. Ĝ\) �̂MJZWXYCXU+e]EWVQRHJBD D̂CaXU�M)*+�OHEKEgp�EIW`_\D�+\FK 
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       5.BEK�OWPQ[HCO[JC)X*M)*DFe+ D̂HM�O�E^UKEUK]EeG\)*+X|HMKGC_��JBDaU�U+ZE\
_XIGM)X*MHQRCHI�EMW�U�M�UG\  a\I^G\JZ ÒR)�\MHEKEUWUTR�)UKbHMaU�  K]EeG\^DC ÒRWXYCaU�)*+�OaU�
qc�HI��JCU+ZZ )*DFC]E D̂C`ORWXYCaU�J��pLMV*E�^TK C]EHHKeEK)X*M )*+W�E_{ BUQHxtM WVQRHK]EeG\
)B*�M)VU�WPQ[H WPQ[HCO[e+HI��CHK^DCVQP_\D_��CEC  \GMCG[CB*GMeEKC]E D̂C_X ]̀E*EI)*DF 2 W\QHC )X*MCG[C
�FUX*H\eEKWPQ[H)*DF KEUX*�KJB���FUX*�KJB��`G[M)X*M _��JP�X*�K)q� D̂C ÒRWXYCaU�W �̀ECG[C 

                     6. W�QRHVZaU�WbDE ]̀E*EI �FU*\XUT�EfKEUJPDXLzI_Ca^UWeC*MPGRF�UEF 
                     7. KEUX|HMKGCK]EeG\a\IJPD�EUW��O�FUvO\V�C\DFI {H�WHl`jT* H*��TWCOI� WVQRHKEU

X|HMKGCaU�JZ_B�D _���FUJPD�EUVFK�W^UXa^�GIqTCqG*W{^ )*+�EUXU+KHZ`HM)\MKGZBCDEFGFe+
P�FIJBDWPQ[HWbDE ]̀E*EI_\DIEKbc[C 

  aU�JZ_B�DbHMBCDEFGF WXYCaU� ÒRK�HJBDWKT\�FE�W�OIBEIHI�EM�EKJC)B*�MX*�K
BCDEFGF a\IWvVE+KGZVGCjLN`ORH�HC)H  �*�*T^W�OIBEIpcM 95% XteeLZGCIGM_���E�EUpJPD�EUW��OJCKEU
�FZ�L�aU�CO[JC)X*M_\D (Norman et al., 1999) )�DJCKEU`\*HMJCBDHMXuTZG^TKEUVZF�E�EUW��OK]EeG\
aU�VQP`OR�O`HM)\M  WXYCHM�NXU+KHZIGZIG[MKEUWeUTSbHMWPQ[H_\D\O )^�KlVZF�E�EUCO[WXYCVTh (phytotoxic) 
KGZBCDEFGF `G[MJCU+I+�G[C)*+U+I+IEF (ZUThG` SPF, �.X.X.) KEUJPD�EUXuTPOFC+HEe*\�FE�ULC)UM
bHMaU�_\DU+\GZBCcRM �]E)C+C]EHOKXU+KEUBCcRM�QH KEUX*�KVGCjLN`OR`C`EC  qcRMKl�GKWXYCVGCjLN`OR_��WXYC
ÒR^DHMKEUbHM^*E\ (Fukui et al., 1999) 

 
 
 
 
 
 
 
 
 9��.C� 2 *GKhf+a�a*CObHMWPQ[H�EWB L̂)�\MKEUWKT\aU�JZ_B�D )*+HEKEUZCJZ)*+\HK 

 
 
 
 

Xanthomonas axonopodis 

s pv. Dieffenbachiae 
WPQ[HWbDE`]E*EI ÒR\HK WPQ[HWbDE ]̀E*EI ÒRJZ  
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2. E2<�E<70
���;
��8�����
� 
  2.1 �<�>2E2<�����8� ÒR�]E�GS_\D)K� 
        ��<CQ�TU (Thrips)  WV*O[I_{ ]̀E�FE�W�OIBEIJBD)K�\HKBCDEFGFWXYCHI�EM�EK `]EJBD
\HK�O^]EBCT ��M^*E\_��_\D JCKUfO`ORU+ZE\ULC)UMe+ ]̀E�FE�W�OIBEI)K�\HK`LK\HKJCaUMWUQHC  

<
�M17���.4�<��  JPDXEKWeE+\�\C[]EW*O[IM\HK`ORIGM_���*OR WUTR� Ĝ[M) �̂W�QRH\HKWUTR�a�*�
eEKa�CJZXU+\GZ ]̀EJBD\HKW�QRHZECe+ZT\MH�T\��FC UHI)�*e+WXYC`EM�ObEF BUQHC[]E^E* \DECZC
BUQHJ D̂JZXU+\GZ BEK^DHMKEU�]EUFeWV*O[I_{\DFI^E�FU�]EUFeP�FMWPDE WVUE+P�FMK*EMFGC`OR�OHLfBk��T
��MWV*O[I_{e+B*Zq�HCJCFG�\LX*�K ]̀EJBD_��WBlC^GF (kEV ÒR 3) 
   09��.C���2�7023�����7���  HLfBk��T��M )*+�FE�PQ[C R̂]E 
    ����G���
�E<7�4�	
�  JPD�EUX|HMKGC)*+K]EeG\)�*M _\D)K�  H+ZEW�l� T̂C  HT�T\Ea�
*VUT\  {naXUCT*  H+Wq`E�TVUT\ _qWXHUNW�`UTC/{H�qEa*C a\IJPD^T\^�HKGC_��WKTC 3 �UG[M ) �̂*+�UG[M
B�EMKGC 5-7 FGC 
 
 
 
 
 
 
9��.C� 3 WV*O[I_{)*+*GKhf+KEU ]̀E*EI G̀[M ÒRJZ )*+\HK 

 
                       2.2  E2<��<�>2FC�0Q� _\D)K� BCHCKU+ �̀D BCHCWeE+��Hx|EI BCHCKU+`�D�GK )*+
BCHCKTCJZHQRC d K*L��BCHCVFKCO[^GFW l̂�FGIe+WXYC�OW�Q[HK*EM�QC _b�^E�JZVQP e+`]E*EIBCDEFGFJC
U+I+^GFBCHC a\IKG\KTC ÒRJZ)*+\HK ]̀EJBDWXYCU�bCE\JBS� BUQHKG\KTC^E�bHZJZ  
                                  ����G���
�E<7�4�	
�  
                                  1. FTjOK* a\IWKlZK*L��_b�)*+BCHC_X ]̀E*EI  
                                  2. KEUJPDWPQ[HeL*TC`UOIN ÒR)C+C]EJBDJPDJCKEUX|HMKGC)*+K]EeG\ �O 2 PCT\ �QH 
                                   1)_FUG� WHlCVOFO bHMBCHCKU+`�DBH� BCHCWeE+��Hx|EI BCHCKU+ �̀D�GK 
bc[CKGZPCT\BCHC`ORU+ZE\ ����EUeGZJZ vO\JCP�FMWF*EWIlC L̀K 5 FGC 

.4�<��.C����
 

.4�<��.C�3�  ��<CQ�TU  
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                                         2) WPQ[H)Z� ÒWUOI (Bt) WP�C W\*{nC WqC`EUO V�CJCP�FMWF*EWIlC L̀K 5 FGC 
W�QRHVZBCHCU+ZE\ 
 
              2.3 T0�����X�� (nematode)  �EWB^L _�DW\QHCxHI Radopholus  similis   
                              <
�M17���.4�<�� ^DCBCDEFGF)�U+)KUC JZ)*+\HKW*lK*M JZWB*QHMK�HCWF*E
HGC�FU )*+a\I G̀RF_X^DC�O*GKhf+_����Z�UfN ZUTWFfUEKe+VZUHI)�*�OWbD�eEKWCQ[HWIQRH`OR^EI BEK
WXYC�EKUEK G̀[MUEKe+WC�EWCQRHMeEK^�H�Ep�KeL*TC`UOINHQRCd WbDE ]̀E*EI   
                                 09��.C���2�7023�����7���  a\I G̀RF_X_�DW\QHCxHIe+)VU�KU+eEIa\I^DC
VGCjLN`OR�O_�DW\QHCxHIHI�� W�UQRHM�QH)*+HLXKUfN KEUXuTZG^TMEC UHMW`DE`OR�OW�UQRHMX*�K ÒR�O_�DW\QHCxHI T̂\
HI�� 
                                  ����G���
��4�	
�  
                                1.JPD D̂CVGCjLN ÒRXUEgeEK_�DW\QHCxHI  
                           2. BEKVZ_�DW\QHCxHIJBDJPD�EUW��O WP�C HG*\T�EUNZBF�ECZCW�UQRHMX*�K BUQHUE\
\DFIHHKqE�T*  
 

            2.4 T�E�� E<7T�=�� (spider mite, mite)  
                    <
�M17���.4�<��  JPDXEK\�\C[]EW*O[IM _U)\M`]EJBDJZWXYCeL\�ObEFZCJZ)*+\HK 

)*+e+PGKJIHI��J D̂JZ  ��FC_UbEF ]̀EJBDJZ)*+\HK�OeEM )*+IGM ]̀EJBD�TFJZ)*+eECUHM\HK\DEC 
                      ����G���
��4�	
�   

                   1. B*OKW*ORIMKEUX*�KVQPHEgGI_FDJCaUMWUQHC a\IWvVE+_�DJZe]EVFKW{nUNC 
                   2. KUfO_U_��U+ZE\�EK JBDV�C\DFIK]E�+pGC�MJBD G̀RF G̀[MJ^DJZ)*+ZCJZ L̀K 4-5 

FGC _���FUV�CJCbf+ ÒR�O)�M)\\BUQHHEKEgUDHC e+ ]̀EJBD\HK)*+JZ_B�D  
                   3. pDEU+ZE\�EKJPD�EW��O_\a�a{* BUQH H+ZEW�l� T̂C vO\V�C L̀K 5-7 FGC 
 

              2.5 .��E<7���.�� (Snails) 
                     <
�M17���.4�<�� \HK)*+JZp�KKG\KTC JC ÒR�OBHI`EKU+ZE\WUEe+VZUHI
`EMW\TCWXYC`EM W�QHK�OW`EWMTC�+ D̀HC)�MW�QRH)BDM�CT`JBDWXYC ÒR�GMWK^ 
                                   09��.C���2�7023�����7���  ZUTWFf ÒRU�� WIlC  �O�FE�PQ[C��M U+ZE\�EKJCw\�
xC 
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                   ����G���
��4�	
�  
                  1. JPDX�CbEFaUIKDCKU+pEM)*+UHZd JPDC[]EIE)�*WqOI��*H_U\NHG^UE��FC 80 

KUG�/C[]E 20 *T^U U\BCDEFGF`OR�OBHI`EKU+ZE\  BHI`EKe+BCOHHK�EeEK ÒRB*Zq�HCecMeGZ ]̀E*EI  
                  2. KUfO`ORBHI`EKU+ZE\�EK G̀RF G̀[M�FC JBDJPD�EUK]EeG\BHI WP�C W�`G*\O_�\N()HM

aK*�*GK)  CTa�*qE_�\N (_Z*L�_q\N) a\IV�C�EUJCWF*EWPDE qcRMJCHEKEgIGM�O�FE�PQ[CB*MWB*QHHI�� 
a\IV�CC[]EWX*�EK�HCV�C�EU XU+�Ef 10 CE`O WVQRHJBD�FE�PQ[CJCHEKEg��Mbc[C qcRMe+P�FIPGKC]EJBDBHI
`EKHHKeEK ÒRB*Zq�HC )*+�E�EUp�G��G��EU��EBHI_\DW^l�`OR CHKeEKCO[�FUB*OKW*ORIMKEUV�C�EU
ZUTWFf��FC\HK a\IJBDV�C�EU^UM*]E D̂C��FC*�EM )*+WCQRHMeEKBHI`EK�GKB*ZHEgGIJC`ORU��)*+PL��
PQ[C \GMCG[C�FUV�C�EUZUTWFfW�UQRHMX*�KUF�`G[MVQ[C`EMW\TCU+BF�EM)X*M\DFI 

         KEUJPD�EUX|HMKGC)*+K]EeG\gG^U�VQP `LK�UG[M D̂HMH�ECv*EKK�HCJPD pDE_���GRCJeJBDXUcKhE
��DP]ECESKEU\DECCO[K�HC BUQHpDEWXYC�EUX|HMKGC)*+K]EeG\gG^U�VQP `OR_��W�IJPD�EK�HC �FU`\*HMJPDKGZ
VQPe]ECFCCDHI JBD�GRCJeFE_��)�\MHEKEUWXYCVTh ecMC]E�EJPD^�H_X  
 
������7�<CQ����Q����������
� 
 

KEUWVE+W*O[IMWCQ[HWIQRHBCDEFGFa\IJPDPT[C��FC^�EMd WP�C JZ KDECJZ eECUHM\HK KDECP�H
\HK )*+�GVk+ HEBEU`ORJPD�QH ��^UModified Murashige and Skoog (MMS) *\HM�NXU+KHZbHMjE^L
HEBEUB*GK*M�UcRMBCcRMeEKXK^TW T̂� N6-Benzylaminopurine (BAP) 1 �T**TKUG� �̂H*T^U W*O[IMJC ÒR�Q\  
12-46 �GX\EBN  Kl�E�EUpPGKC]E)�**G�_\D  W�QRHIDEI)�**G�_XW*O[IMZCHEBEU��^UW\T�W^T� BAP WbD�bDC 
0.1-1 �T**TKUG� �̂H*T^U JC�kEV�O)�M 14 PGRFa�M^�HFGC HLfBk��T 25 HMgEWq*WqOI�  Kl�E�EUpPGKC]E
WXYC^DC_\D (Pierik et al., 1974)     Teng (1997) UEIMECF�EXteeGI ÒR�]E�GSJCKEUPGKC]EJBDWKT\)�**G�_\D\O
JCBCDEFGF�QH )H�a�WCOI�_CW^U` (NH4NO3) BEKJPDU+\GZ�FE�WbD�bDC��M 825 �T**TKUG�^�H*T^U      
e+PGKC]EKEUWKT\)�*G�_\D\O  ) �̂BEKJPD�FE�WbD�bDCU+\GZ R̂]E 206 �T**TKUG� �̂H*T^U  �E�EUpPGKC]EJBDWKT\
^DCa\I^UM     Pierik )*+�f+ (1979) UEIMECKEUJPDJZH�HC ÒRIGM_���*ORbHMBCDEFGFF�EWXYC��FC ÒR\O ÒR�L\
JCKEUWVE+W*O[IM )*+WCQ[HWIQRHeEKZUTWFfW�DCK*EMJZ�UDEM)�**G�_\D\OKF�EZUTWFf bHZJZ WCQ[HWIQRHeEK
X*EIIH\bHMJZ�UDEM)�**G�_\D\OKF�EiECJZ     ��XHM )*+�f+ (2545) gcKhEKEUWVE+W*O[IMWCQ[HWIQRH
PT[C��FC �̂EMd �QH KDECJZ JZ eECUHM\HK )*+X*O\HKBCDEFGF 3 �EIVGCjLN �QH VGCjLN`UHX{nKECE VGCjLN
)P�WXS )*+VGCjLN\FM��U ZCHEBEUWVE+W*O[IMWCQ[HWIQRH��^U MMS W^T� BAP U�F�KGZ Thidiazuron 
(TDZ) WbD�bDC 0.5 �T**TKUG�^�H*T^U VZF�E PGKC]E)�**G�JC`LKPT[C��FCbHM�EIVGCjLN`UHX{nKECE_\D\O
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ÒR�L\ Wv*ORI 82 WXHUNWqlC N̂  CHKeEKCO[�EU�FZ�L�KEUWeUTSW T̂Za^IGM�O�*^�H*GKhf+)�**G�\DFIWP�CKGC    
HUVTC )*+KT^^TkGu (2543) gcKhEKEUWVE+W*O[IMJZbHMBCDEFGFZCHEBEU��^U Murashige and Skoog 
(MS) ÒRW^T� BA �FE�WbD�bDC 1 �T**TKUG� �̂H*T^U �E�EUpPGKC]EIH\_\D\O 

 
����<���
�����>�2�
�������7�<CQ����Q������- 

KEUK*EIVGCjLN (mutation) �QH KEUWX*ORIC)X*M`ORWKT\bc[CJCa�UM�UDEM`EMVGCjLKUU�  
qcRM`]EJBD�TRM�OPOFT^BCcRMd �O*GKhf+J\*GKhf+BCcRM^�EM_XeEKW\T�  KEUK*EIVGCjLNHEeWKORIFKGZKEU��S
BEI_XbHM��FCbHMIOC  BUQHKEUWX*ORIC)X*Ma�UM�UDEMkEIJCIOC WUOIK KEUK*EIVGCjLNU+\GZIOC ��FC
KEUK*EIVGCjLN`ORWKORIFKGZKEU)*KWX*ORIC��FCbHMa�Ua�aq�  KEU��SBEI_XBUQHKEUWVTR�bc[C�EbHM
��FCbHMa�Ua�aq� ÒR�UHZ�*L��EKKF�EBCcRMIOC WUOIKF�E KEUK*EIVGCjLNU+\GZa�Ua�aq�  qcRMWXYC
�EWB^L�]E�GSbHMFTFG�CEKEU  KEUK*EIVGCjLNHEeWKT\bc[CWHM^E�jUU�PE T̂WUOIKF�E spontaneous mutation  
KEUK*EIVGCjLNa\IjUU�PE T̂`OR�]E�GSWKT\WCQRHMeEKU+ZZ`EM�UOUFT`IE)*+U+ZZ`EMVGCjLKUU�bHMVQP 
(H\TgU, 2539)  BUQHHEeWKT\eEKKEUK�HKEUK*EIVGCjLN (induced mutation)  PCT\bHM�TRMK�HK*EIVGCjLN 
(mutagen) ÒRCTI�JPD�O 2 PCT\ 

 
1. �TRMK�HK*EIVGC`EMKEIkEV (physical mutagens) _\D)K� UGM�OWHlKqN UGM�O)K��E UGM�OI�
FO    WXYC D̂C   

2. �TRMK�HK*EIVGCjLN`EMW��O (chemical mutagens) _\D)K�  aqW\OI�WH_q\N (NaN3)     
a�*PTqTC  WH`jT*�OW`CqG*a{WC^ (EMS) WXYC D̂C  

 
KEUPGKC]EJBDVQP�OKEUK*EIVGCjLNa\IKEUJPD�EUW��OWXYCHOKFTjOKEUBCcRMWVQRHJBD_\D D̂C ÒR

KEUWX*ORIC)X*M_XeEKW\T�  �GKe+_\D*GKhf+JB�� d ÒRC�E�CJe  )�DF�E��FCJBS�)*DFe+_\D*GKhf+`OR_��
VcM^DHMKEU  HI�EM_UKl^E�KEUK*EIVGCjLNKl�OXU+aIPCNJCKEUXUGZXULMVGCjLNVQP ]̀EJBD�O�O�Lf��E`EM
WgUhiKTeWVTR��EKbc[C  

2.1 a�*PTqTC 
a�*PTqTCWXYC�EUW��OPCT\BCcRM ÒR�E�EUp ]̀EJBD�OKEUWVTR�e]ECFCPL\a�Ua�aq� JCVQP  

WXYC�EUHG*�E*HI\N`ORVZJCa�U�G� (Colchicum autumnale L.) )*+\HM\cM (Gloriosa superba L.) �O
��^Ua�UM�UDEM C 22H 25NO6 (kEV`OR 4) �OPQRH`EMW��O�QH (S) � N � (5, 6, 7, 9 � tetrahydro �  1, 2, 3, 10 � 
tetramethoxy � 9 � oxobenzo[a]heptalen � 7 � yl) acetamide �OZ`ZE`JCKEUWVTR�PL\a�Ua�aq� a\I
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_XIGZIG[MKEU�UDEM�EIJI�XnCW\T* \GMCG[CecM_���OKEU\cMa�Ua�aq�`OR�EeG\WUOIMJCU+I+W�^EW{�_XIGMbG[F
G̀[M�HM_\D  K*_KKEU ]̀EMECbHMa�*PTqTC�QH a�W*KL*e+WbDEWKE+KGZ 6S aXU^OC �̀Z�*TC ÒR WXYC

��FCXU+KHZJC_�a�U`�Z�* ]̀EJBD_���OKEU�UDEM�EIJI�XnCW\T*  (Borisy and Taylor, 1967)  qcRM
�Lf��ZG T̂CO[_\DC]E�EJPDJCKEUXUGZXULMVGCjLNVQP  \GMCG[CKEUJPDa�*PTqTCWVQRHPGKC]E�FE�)XUXUFC`EM
VGCjLKUU�ecMWXYCFTjOKEUBCcRM`OR�E�EUpJPDJCKEUXUGZXULMVGCjLNVQP_\D  

 

 
 

9��.C� 4 a�UM�UDEM`EMW��ObHMa�*PTqTC 
               `OR�E: http:// www.caregroup.org/Images/Drugs/colchici.gif 
 

 
KEU^UFe�HZ*GKhf+VQP`ORp�KPGKC]EJBDWKT\KEUK*EIVGCjLNa\I�EUa�*PTqTC  �]EBUGZ

WKf�N)UK d `ORJPD�QHKEU�GMWK^*GKhf+^�EM d ÒRHEeWX*ORIC)X*M_X _\D)K� U�XU�EM)*+bCE\bHM��FC
^�EM d bHMVQP WP�C JZ \HK �* )*+ W�*l\ (FT�*, 2527)  *GKhf+a\I`GRF_XbHMVQP`OR_\DUGZ�EUa�*
PTqTC)*+�OKEUWVTR�e]ECFCPL\a�Ua�aq�  ��FCJBS�VQP ÒRWXYCaV*OV*HI\Ne+�O*]E^DCJBS� JZKFDEM BCE  
�O�OWbOIFWbD�  \HK  �*  )*+W�*l\JBS�bc[C  )^�e+�OKEUWeUTSW^TZa^PDE  WCQRHMeEK�OKEU)Z�MWq**N ÒRPDEKF�E
XK T̂  KEU^T\W�*l\*\*M     T̀FE (2533) gcKhE�*bHMa�*PTqTC ÒR�O �̂HKEUK*EIVGCjLNJC)K*\TaH*G�   
a\IJPD�FE�WbD�bDC`OR  U+\GZ 0-200 ppm JPDU+I+WF*EJCKEU)P� 6-36 PGRFa�M VZF�E a�*PTqTC ]̀EJBD
C[]EBCGK bCE\ bHM)�**G� )*+�FE���MbHM^DC�O)CFaCD�*\*MW�QRH�FE�WbD�bDCbHMa�*PTqTC��Mbc[C     
FTPPL^E (2537) gcKhE�*bHM�EUa�*PTqTC �̂HKEUK*EIVGCjLNbHMBCDEFGFVGCjLN)�C)�C  a\IJPDbDH)*+
)�**G�eL��)P�a�*PTqTCWbD�bDC 0  0.01  0.05 )*+ 0.1 WXHUNWqlC N̂ WXYCWF*E 24 )*+ 48 PGRFa�M VZF�E  
a�*PTqTCWbD�bDC 0.01 WXHUNWqlC^N  �O)CFaCD�`]EJBDWKT\*GKhf+�T\XK T̂�QH  JZBCE)*+JZ\�EMWB*QHM     
Takayuki )*+�f+ (1998) UEIMECF�EKEUWVE+W*O[IMWCQ[HWIQRHWHl�ZUTaH*�K���U+BF�EM Alstroemeria ligtu 
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L. )*+ A. pelegrina L. var. rosea U�F�KGZ�EU*+*EIa�*PTqTCWbD�bDC 0.005 WXHUNWqlC N̂ WXYCWF*E 4 FGC 
VZF�E \HK�ObCE\JBS�)blM)UM )*+�OKEUWeUTSWXYCXK^T     UE^UO (2540) UEIMECF�EKEU)P�^EIH\�GM�L\
\DFIa�*PTqTCWbD�bDC 500  750 )*+ 1,000 �T**TKUG�^�H*T^U �O�* ]̀EJBD�FE�IEFUEKWVTR�bc[C e]ECFCJZ
*\*M  )*+W�QRHWVTR��FE�WbD�bDCWXYC 10,000 �T**TKUG� �̂H*T^U �OIH\UH\POFT^WVOIM 1 WXHUNWqlC^N  `]EJBD
JZU�FM)*+IGZIG[MKEUWeUTSW^TZa^     FT�* )*+�f+ (2542) gcKhE�*bHM�EUa�*PTqTC^�HKEU
WX*ORIC)X*M`EM�GfiECbHMPFCP� (Adenium obesum) �EIVGCjLN�H*)*C\N  a\IJBD�EU*+*EI     
a�*PTqTC`OR�FE�WbD�bDC 0  0.5  1.0 )*+ 2.0 WXHUNWqlC^N  ���KGZ*EaC*TCX|EI ÒR^EbDEMbHM^DCK*DEWXYC
WF*E 1 )*+ 3 PGRFa�M  VZF�E KTRM ÒRWeUTSeEK^EbDEM ÒR_\DUGZ�EU`OR�FE�WbD�bDC 2 WXHUNWqlC N̂ WXYCWF*E       
3 PGRFa�M  VZF�E \HK�ObCE\JBS�KF�EK*L���FZ�L� ZEM\HK�O*GKhf+�T\XK^T�QH a�C\HKZT\MH K*OZ
\HK�O*GKhf+WXYCW�DCIEFbCE\W*lK     Mishiba )*+ Mii (2000) gcKhEVQP\TV*HI\N)*+  W^^U+V*HI\N
JC Portulaca grandiflora a\IKEUWVE+W*O[IMW�*l\JCHEBEUWB*F��^U MS U�F�KGZ�EU*+*EIa�*PTqTC
WbD�bDC 0.1 WXHUNWqlC^N WXYCWF*E 48 PGRFa�M VZ*GKhf+�T\XK T̂�QH bCE\\HK)*+JZbHM^DCW^^U+
V*HI\N�ObCE\JBS�KF�E D̂C\TV*HI\N     UGPCOFUUf (2546) gcKhE�FE�)XUXUFC`EM�GfiECFT`IE)*+
Wq**NFT`IEJC^]E*cM`ORWKT\eEKKEUJPD�EUa�*PTqTCa\IKEUBI\�EU*+*EIa�*PTqTC �FE�WbD�bDC 0.2 0.3 
0.4 )*+ 0.5 WXHUNWqlC^N e]ECFC 8  10 )*+ 12 �UG[M  `ORX*EIIH\bHM D̂CK*DE^]E*cM  �G\W*QHK^DC`OR�O
*GKhf+JZBCE  IDEIX*�KJC)X*MVZF�E  ^DC ]̂E*cM�OJZBCE)^K �̂EMeEK^DCXK T̂HI�EM�OCGI�]E�GS`EM
�pT T̂  �OHG^UEKEUWeUTSW T̂Za^PDE  �FE�IEFbDHX*DHM�G[C  )^��OC[]EBCGKIH\)*+\HK�EKKF�E  �*�O
*GKhf+K*��EKbc[C) �̂�ObCE\W*lK*M     T̀FE )*+fGiE (2547) gcKhEKEUPGKC]EJBDWKT\KEUK*EIVGCjLNJC
MEWVQRHJPDWXYC_�DXU+\GZ  a\IJBD�EU*+*EIa�*PTqTC ÒR�FE�WbD�bDC   0  0.25  0.50 )*+ 0.75 WXHUNWqlC^N  
a\IBIH\*MZC D̂CK*DEHEIL 1 �GX\EBN  JC D̂CME 3 VGCjLN�QH �EIVGCjLNH]EWkHXEI  H]EWkHVUDEF )*+ �b. 3 
VZF�E U+I+WF*EJCKEUHHK\HK)UKCECKF�EW\T�  )*+bCE\\HK�O)CFaCD�WVTR�bc[CW�QRH�FE�WbD�bDC
bHM�EUWVTR�bc[C  ) �̂�EU*+*EIa�*PTqTC_���O�*^�H�O\HK  )*+K*OZ\HKbHMME G̀[M       3 �EIVGCjLN     
Escandon )*+�f+ (2005) gcKhEJC Scoparia  montevidiensis a\IJPDbDHeL��)P�JC�EU*+*EIa�*PTqTC
WbD�bDC 0  0.001  0.01  0.05 )*+ 0.1 WXHUNWqlC^N  WXYCWF*E 24 )*+ 48 PGRFa�M      VZ�FE�)^K �̂EM
U+BF�EM^DC\TV*HI\N)*+^DCW^^U+V*HI\N�QH ^DCW^^U+V*HI\N�OJZ  )*+\HKbCE\JBS�KF�E D̂CXK^T      
Gu )*+�f+ (2005) PGKC]EJBDWKT\W^^U+V*HI\NJCVL`UE (Zizyphus jujube Mill. cv. Zhanha) a\IJPD
X*EIIH\FEMW*O[IMZCHEBEU MS U�F�KGZ�EU*+*EIa�*PTqTCWbD�bDC 0  0.01  0.03  0.05  0.1 )*+ 0.3 
WXHUNWqlC^N JC ÒR�Q\WXYCWF*E 24  48  72 )*+ 96 PGRFa�M VZF�E ^DCW^^U+V*HI\N�ObCE\JZJBS�KF�E D̂C\T
V*HI\N�QH 2.29 )*+ 1.72 WqC^TW�^U^E�*]E\GZ       Escandon )*+�f+ (2006) gcKhEKEUJPDa�*PTqTC
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JCKEUWVTR�e]ECFCa�Ua�aq�bHM Bacopa monnieri a\IeL��)P�bDHJCa�*PTqTCWbD�bDC 0  0.001 )*+
0.01 WXHUNWqlC N̂WXYCWF*E 24 )*+ 48 PGRFa�M VZF�E D̂CW^^U+V*HI\NbCE\bHMJZBCE  )*+\HK�ObCE\
JBS�KF�E D̂C\TV*HI\N    

FTjOKEU`ORM�EI)*+�+\FKUF\WUlFJCKEU^UFe�HZaV*OV*HI\NbHMVQPa\IKEU^UFe
\DFIK*DHMeL*`UUgCNe+VZF�E XEKJZVQP ÒRWXYCaV*OV*HI\NqcRM_\DeEKKEU`UO^\DFIa�*PTqTC�ObCE\JBS�
KF�E^DC\TV*HI\N)*+ ÒR�]E�GS�QHe]ECFCa�Ua�aq�e+WVTR�WXYC`FO��f     Pryor (1972) JPD�EU*+*EIa�*
PTqTC 0.5 WXHUNWqlC^N  )P�W�*l\WIHZOU�ECEC 1-2 PGRFa�M  WVQRHPGKC]EKEUWKT\aV*OV*HI\N VZF�E Wq**NXEK
JZ bHM^DC`OR_\DUGZ�EU�ObCE\WXYC 2 W`�EbHM^DC�FZ�L�     Kato (1989) gcKhEKEUPGKC]E�E�OW*OI 
(Camellia japonica L.) JBDWKT\WXYC D̂CaV*OV*HI\N  a\IC]EWHl�ZUTaH_XW*O[IMZCHEBEU��^U MS U�F�KGZ
�EU*+*EIa�*PTqTCWbD�bDC 0.1 WXHUNWqlC^N WXYCWF*E 7 FGC VZF�EWKT\ D̂CW^^U+V*HI\N ÒR�OXEKJZbCE\
JBS�  e]ECFCXEKJZWv*ORI �̂HVQ[C`ORCDHI*M     FTPPL^E (2537)  gcKhE�*bHMa�*PTqTC`OR�O^�HKEUK*EI
VGCjLNbHMBCDEFGFVGCjLN Double Spathe ÒR�FE�WbD�bDC 0  0.01  0.05 )*+ 0.1 WXHUNWqlC^N WXYCWF*E 24 )*+ 
48 PGRFa�M KGZbDH)*+)�**G� VZF�E bDH ÒReL��)P�a�*PTqTC�FE�WbD�bDC 0.1 WXHUNWqlC^N  �O�FE�IEFbHM
XEKJZWv*ORI��M ÒR�L\W�QRHW ÒIZKGZ^DC`OR_��_\DUGZ�EUa�*PTqTC         Chakraborti )*+�f+ (1998) PGKC]E
JBDWKT\W^^U+V*HI\NJC Mulberry  (Morus alba L.) a\IJPD    ^EbDEMeL��)P�a�*PTqTCWbD�bDC 0.05  0.1 
)*+ 0.2 WXHUNWqlC^N WXYCWF*E 24 PGRFa�M VZF�E ^DC\TV*HI\N�ObCE\XEKJZKFDEM 20.8 _�a�UW�^U 
bf+`OR D̂CW^^U+V*HI\N�O bCE\XEKJZKFDEM 41.4 _�a�UW�^U     kE�GC^N (2540) gcKhEKEUPGKC]E^DC
H�HCK*DFI_b�JBDK*EIVGCjLNJC�kEVX*H\WPQ[H  a\IeL��)P�`OR�EUa�*PTqTCWbD�bDC 0  0.5  0.75 )*+ 1.0 
WXHUNWqlC^N  WXYCWF*E 2.5  5 )*+ 7.5 PGRFa�M  VZF�EKEUJPD�EU*+*EIa�*PTqTCWbD�bDC 1.0 WXHUNWqlC^N 
WXYCWF*E 7.5 PGRFa�M �E�EUp�G\W*QHK_\D^DCW^^U+V*HI\N  )*+VZF�EbCE\bHM^DC\GMK*�EFbCE\JBS�
) �̂e]ECFCXEKJZ �̂HVQ[C ÒRCDHI*M      CT^INgUO )*+H]E_V (2541) gcKhEKEUPGKC]EJBDWKT\^DCW^^U+V*HI\N
bHMB��HCVGCjLNCDHI     �Lf_V  )*+JBS�ZLUOUG�IN  a\IKEU)P�bDHJC�EU*+*EIa�*PTqTCWbD�bDC 0  0.02  
0.06 )*+ 1.0 WXHUNWqlC^N WXYCWF*E 2  3  4 )*+ 5 FGC VZF�E bCE\Wq**NXEKJZ)*+XUT�Ef�*HaUV
*E�^NJCWq**NXEKJZWVTR�bc[C  )^�e]ECFCWq**NXEKJZ^�HBC�FIVQ[C`OR*\*M  Herrera )*+�f+ (2002) 
UEIMEC�*KEUWVE+W*O[IMWCQ[HWIQRHWHl�ZUTaHKE){ZCHEBEU��^U MS U�F�KGZ�EU*+*EIa�*PTqTC  a\IJPD
�EU*+*EI a�*PTqTCWbD�bDC 100 �T**TKUG� �̂H*T^U VZF�E e]ECFCa�Ua�aq�WVTR�bc[C  )^�e]ECFCJZ)*+
XEKJZ*\*M     �LPE\E (2544)  gcKhEKEUXUGZXULMVGCjLNF�EC�OR T̀g_`Ia\IKEUPGKC]EJBDBGFI�HIUEMCEK 
UEMWMTC )*+    UEM`HMWXYC^DCW^^U+V*HI\N  a\IFEMW*O[IMBGFI�HIZCHEBEUU�F��EU*+*EIa�*PTqTC
WbD�bDC 0  0.3 )*+ 0.6 WXHUNWqlC^N  WXYCWF*E 24  48 )*+ 72 PGRFa�M  VZF�E �O)CFaCD� ÒRBGFI�HIe+WXYC
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^DCW^^U+V*HI\N_\D  a\I�Oe]ECFCXEKJZ*\*M  bCE\XEKJZJBS�bc[C  )*+e]ECFCW�l\�*HaUV*E�^N
�EKbc[CeEK^DC\TV*HI\N     Gu )*+�f+ (2005) PGKC]EJBDWKT\W^^U+V*HI\NJCVL`UE  a\IJPDX*EIIH\
FEMW*O[IMZCHEBEU MS U�F�KGZ�EU*+*EIa�*PTqTCWbD�bDC 0  0.01  0.03  0.05  0.1 )*+ 0.3 WXHUNWqlC^N 
JC`OR�Q\WXYCWF*E 24  48  72 )*+ 96 PGRFa�M VZF�E  bCE\bHMXEKJZ^DCW^^U+V*HI\N (28.3 x 22.2 
_�a�UW�^U) �ObCE\JBS�KF�E^DC\TV*HI\N (20.25 x 16.70 _�a�UW�^U) )*+W�l\�*HaUV*E� N̂^DC     
W^U+V*HI\N�ObCE\JBS�bc[C     Yang )*+�f+ (2006) gcKhEKEUJPDa�*PTqTCPGKC]EJBDWKT\W^^U+V*HI\N
eEKaq�E^TKWHl�ZUTaHHML�C (Vitis vinifera L.) a\IJPDaq�E T̂KWHl�ZUTaH)P��EUa�*PTqTC ÒR�FE�WbD�bDC 
0  10 )*+ 20 �T**TKUG� �̂H*T^U WXYCWF*E 1  2 )*+ 3 FGC VZF�E bCE\bHMXEKJZ^DCW^^U+V*HI\N�O
bCE\JBS�KF�E (36.6 x 26.6 _�a�UW�^U) XEKJZbHM D̂C\TV*HI\N (26.2 x 18.4 _�a�UW�^U) 

KEUCGZe]ECFCa�Ua�aq�eEKWq**NU�EMKEIa\IWvVE+Wq**NX*EIUEKVQPJCU+I+K]E*GM
KEU)Z�MWq**N)ZZ_�a`qO�  U+I+`ORWB�E+���QHU+I+W�^EW{�WVUE+WXYCP�FM`ORa�Ua�aq�b\�G[C ÒR�L\  
KEUCGZa�Ua�aq�X*EIUEKWXYCFTjOKEU ÒR��HCbDEMIEK^DHMJPDW`�CT�`ORWB�E+��ecMe+ ]̀EJBD�HMWBlC
e]ECFCa�Ua�aq�JCU+I+ ÒR D̂HMKEU JPDU+I+WF*ECEC)*+W`�CT�JCVQP)^�*+PCT\�O�FE�)^K �̂EMKGC     
Griesbach )*+ Bhat (1990) gcKhEKEUPGKC]EJBDWKT\aV*OV*HI\NJC Eustoma grandiflorum a\IBI\
a�*PTqTC�FE�WbD�bDC 0.05 WXHUNWqlC^N  ZCWCQ[HWIQRHWeUTSbHM^DC ÒR�O�FE���M 2-3 WqC T̂W�^U  WXYCWF*E 0  
3  )*+ 5 FGC W�QRH^UFe�HZa�Ua�aq�X*EIUEK VZF�E �O�FE�)^K^�EMU+BF�EM^DC\TV*HI\N (2n = 2x = 
18) )*+W^^U+V*HI\N (2n = 4x = 36)     Rose )*+�f+ (2000)  PGKC]EJBDWKT\W^^U+V*HI\NJC 
Buddleia a\IJPDbDH`UO^a�*PTqTC`OR�FE�WbD�bDC 0.01  0.05 )*+ 0.1 WXHUNWqlC^N WXYCWF*E 3 FGC VZF�E 
a�*PTqTC 0.01 WXHUNWqlC N̂  �E�EUpPGKC]EJBDWKT\ D̂CW^^U+V*HI\N_\D  a\IW�QRHCGZe]ECFCa�Ua�aq�
VZF�E 2n = 4x = 76           UGPCOFUUf (2546) gcKhE�FE�)XUXUFC`EM�GfiECFT`IE )*+ Wq**NFT`IE
JC^]E*cM ÒRWKT\eEKKEUJPD�EUa�*PTqTC  a\IKEUBI\�EU*+*EIa�*PTqTCWbD�bDC 0.2 0.3 0.4 )*+ 0.5 
WXHUNWqlC^N e]ECFC 8 10 )*+12 �UG[M ÒRX*EIIH\bHM D̂CK*DE  VZ^DC^]E*cM�OJZBCEW�QRHC]E�E^UFeCGZ
a�Ua�aq�`ORX*EIUEKVZF�E  �OKEUWVTR�bHMe]ECFCa�Ua�aq�WXYC�HMW`�E (2n = 4x =48) ^E�*]E\GZ     
Yang )*+�f+ (2006) gcKhEKEUJPDa�*PTqTCPGKC]EJBDWKT\W^^U+V*HI\NeEKaq�E^TKWHl�ZUTaHHML�C 
(Vitis vinifera L.) a\IJPDaq�E^TKWHl�ZUTaH`UO^a�*PTqTC ÒR�FE�WbD�bDC 0  10 )*+ 20 �T**TKUG�^�H*T^U 
WXYCWF*E 1 2 )*+ 3 FGC W�QRHC]E D̂C�E^UFe�HZa�Ua�aq�X*EIUEKVZF�E �Oe]ECFCa�Ua�aq�WVTR�bc[C
eEK 38 WXYC 76     gTUTC T̀VIN (2546) XUGZXULMVGCjLNa\IJPDa�*PTqTCPGKC]EJBDWKT\KEUK*EIVGCjLNJCZLKWCQ[H
`UEI (Amorphophallus sp.) ÒR�Oa�Ua�aq� 2n = 2x = 26  a\IJPDa�*PTqTC`OR�FE�WbD�bDC  0 50 100 
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150 200 250 300 350 )*+ 400 �T**TKUG�^�H*T^U KGZ)�**G�ZLK VZF�E �OWVOIM)�**G�W\OIFW`�ECG[C`ORJBD
^DC ÒRWKT\KEUWVTR�PL\a�Ua�aq�WXYC�HMW �̀E (2n = 4x) ÒR�FE�WbD�bDC 300 �T**TKUG�^�H*T^U             

flow cytometry  WXYCFTjOKEUBCcRM ÒRJPDFTW�UE+BNWq**N\DFIKEUvEI)�MW*WqHUN*M���Wq**N
)*DFFG\KEUWUQHM)�M ÒRWKT\bc[C  ^E�B*GKKEU`EM{n�TK�N  POFW��O  WVQRHJPDJCKEU�G\)IKWq**N    JPDJCKEU
FG\XUT�EfbHMWq**N )*+ DNA  (gTUTCGC`N, 2548) a\IB*GKKEU �QH ]̀EKEU)IKWq**NHHK�Ea\IKEUBGRC
��FCJZVQPWXYCPT[CZEM d \DFI�O\JC�EU*+*EI�KG\\OWHlCWHKUHMWHEWvVE+��FCbHMWB*F C]E�EIDH�\DFI
�EUJBD�OWUQHM)�M WP�C PI (propidium iodide) BUQH DAPI          (4,6-bis[2-imidazxoliyl-4H,5H]-2-
phenylindol) FG\XUT�Ef\OWHlCWH\DFIW�UQRHM flow cytometry  a\Ie+�OKEUvO\V�C�EU*+*EIbHM
CTFW�*OI���ECP�HM)�ZdJCW�UQRHMJBDCTFW�*OI���EC Ò*+Wq**N��EC*]E)�M  qcRMW�QRHKU+`ZKGZCTFW�*OI� ÒR
IDH��O  W�UQRHM^UFee+)X*M��EKEU\�\K*QC)�MWXYCKUE{BUQH ÒRWUOIKF�E \OWHlCWH�O�a^)KU�  a\IW ÒIZ
KGZWq**N�E^UiEC ÒR`UEZXUT�Ef\OWHlCWH)*DF (eUG�gUO, 2548)  bDH��* ÒR_\D�E�EUpe]E)CK�FE�)^K �̂EM
U+BF�EMVQPa\IHEgGI�FE�)^K �̂EMbHMXUT�Ef\OWHlCWH  �E�EUp)IK�FE�)^K^�EMbHMVQP ÒR�OU+\GZPL\
bHMeOaC� �̂EMKGC  UF� G̀[MZHKpcM�FE��T\XK^TbHMWq**N_\D 

2.2 WH`jT*�OW`CqG*a{WC^ 
�EUW��OHOK`ORCTI�JPDJCKEUPGKC]EKEUK*EIVGCjLN�QH WH`jT*�OW`CqG*a{WC^ (CVVU, 

2543)  �O��^U`EMW��O�QH  CH3SO2OC2H5 (kEV ÒR 5) WXYCbHMWB*F_���O�O*+*EIC[]E_\D 8 WXHUNWqlC N̂ �O
�FE�BCE)C�C 1.203 K./�*. eL\W\QH\W �̀EKGZ 85-86 HMgEWq*WqOI�  �FE�\GC 10 �T**TW�^UXUH` 
C[]EBCGKa�W*KL*W �̀EKGZ 124  WH`jT*�OW`CqG*a{WC^�OB���WH T̀*�QH C2H5   qcRMe+p�Kp�EIJBDKGZa�W*KL*bHM
\OWHlCWHJCXuTKTUTIE)H*�TW*PGCe+WKT\�EK�L\JC^]E)BC�M N-7 bHMWZ�KGFCTC (G) B*GM ]̀EXuTKTUTIE)*DF
K*EIWXYC 7-WH T̀*KGFCTC BUQHWUOIKF�E )H*�TW*^KGFCTC (�TUCLP, 2540) 

 

 
 

9��.C� 5  a�UM�UDEM`EMW��ObHMWH`jT*�OW`CqG*a{WC^ 
          `OR�E: http://www.sigmaaldrich.com/catalog/search/TablePage/16253605 

 
KEUJPD�EU\GMK*�EFCO[e+ D̂HMHI��JCU�X�EU*+*EIK�HC  a\IJPDC[]EWXYC^GF ]̀E*+*EI   

Singh )*+�f+ (2000) JPDWH`jT*�OW`CqG*a{WC^JCKEU�UDEM�FE�B*EKB*EIbHM�O\HK�EUNWCPGRC  
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a\IJPD�FE�WbD�bDC 0.025  0.05  0.075 )*+ 0.1  WXHUNWqlC^N W T̂�JCHEBEU)blMWVE+W*O[IMCEC 12 PGRFa�M  
)*+JPD�FE�WbD�bDC 0.25  0.5  0.75 )*+ 1.0 WXHUNWqlC^N W^T�JCHEBEUWB*F  WbI�EW*O[IMCEC 3 PGRFa�M 
VZF�E  U+\GZ�FE�WbD�bDC 0.025  )*+ 0.05 WXHUNWqlC N̂ JCHEBEU)blM )*+ 0.25 WXHUNWqlC^N JCHEBEU
WB*F�E�EUpPGKC]EJBDWKT\IH\ )*+\HK�EK ÒR�L\ a\I\HK�O*GKhf+�ObEF�*GZ�O)\M )*+  �OP�V��*GZ
bEF     jGSSEVU (2547) eL��)P�aC\�*E)�**G�BCDEFGFVGCjLNaqWC^JC�EU*+*EIWH`jT*�OW`CqG*a{WC^
WbD�bDC 0.72 WXHUNWqlC N̂ CEC 90 CE Ò ��M�*JBDHG^UEKEUUH\POFT^*\*M�UcRMBCcRM W�QRHC]E�E^UFe�HZ
`EM�GfiECVZF�E D̂CBCDEFGFUL�C`OR M1R2 �OJZ�T\XK T̂ WH`jT*�OW`CqG*a{WC^WbD�bDC 1.0 WXHUNWqlC^N  
��M�*JBDJZ\�EMZEM��FC \�EMKU+eG\KU+eEI )*+\�EM`G[MJZ WH`jT*�OW`CqG*a{WC^WbD�bDC 0.75 
WXHUNWqlC^N ]̀EJBDU�XU�EMJZ�T\XK T̂�QH JZ^T\KGCWXYCeOZ )*+JZXn\WZO[IF     FT`IE (2541) UEIMECF�EW�QRH
C]E)�**G��GM�L\�EeL��)P�WH`jT*�OW`CqG*a{WC^ ÒRU+\GZ�FE�WbD�bDC �̂EMd  VZF�E�FE�WbD�bDC 0.5 
WXHUNWqlC^N  �O�*`]EJBD*]E^DCW Ô[I*M �O*]E D̂CHFZHDFC  WKT\KTRM)bCM  )*+�OKEUeG\WUOIM ĜFbHMJZ�T\XK^T     
Koh )*+ Davies (2001) gcKhE*GKhf+`EM�GfiECbHM Tillandsia  fasciculate ÒR��ECKEUPGKC]EKEU
K*EIVGCjLNa\IJPDWH`jT*�OW`CqG*a{WC^  VZHEKEU\�EM G̀[MPCT\\�EMWXYCZEM��FC )*+\�EMKU+eEI G̀RFJZ     
Latado )*+�f+ (2004) VZF�E kEIB*GMKEUC]EPT[C��FCKDEC\HKWZSe�EgeL��)P�JC�EU*+*EIWH`jT*
�OW`CqG*a{WC^WbD�bDC 0.77 WXHUNWqlC^N CEC 1 PGRFa�M _XWVE+W*O[IM VZF�E �ObHM\HKWZSe�Eg ÒR_\D�O
HEKEU\�EM)*+ZEM\HK�O�O ÒRWX*ORIC)X*M  
 
 ������	0������<���
���� 
 

KEU^UFe�HZKEUK*EIVGCjLN�OB*EIFTjO WP�C KEU^UFe�HZe]ECFCa�Ua�aq�  KEU\�
XUT�Ef DNA \DFI flow cytometer  )*+KEU^UFe�HZ\DFI_Haq_q�N (isozyme) 

W`�CT�_Haq_q�N�E�EUpJPDWXYCW�UQRHM�QHJCKEUU+ZL�FE��GC)XU`EMVGCjLKUU�bHM
�EIVGCjLN KEU^UFe�HZW�*l\VGCjLN )*+KEUFTCTevGIaU�VQP �̂EMd FTFG�CEKEU )*+KU+ZFCKEUW�)`ZH
*Tqc� (VUUfO, 2543)   _Haq_q�N  �QHWHC_q�N (enzyme) `OR�O�FE�e]EWVE+WeE+eM^�H�EU^G[M^DC 
(substrate) ^GFW\OIFKGCecMWU�MXuTKTUTIEW\OIFKGC  JC�TRM�OPOFT^W\OIFKGC)^��OU�X)ZZbHMa�W*KL*)*+��ZG^T
ZEMXU+KEU ÒR^�EMKGCa\I�O�EWB^L�]E�GS�EeEKVGCjLKUU� ÒR)^K^�EMKGC (FT_*FUUf)*+H�UUG^CN, 2533)  
WVQRHe]E)CK�FE�)^K �̂EMbHMVGCjLKUU�bHMVQP ÒRWX*ORIC)X*M_XkEIB*GM KEU�UDEM�FE�)XUXUFCJC
VQP  �FE�)^K^�EMbHMa�W*KL*JCWHC_q�NCO[�O�FE��G�VGCjNKGZXU+�T`jTkEVKEU`]EMECbHM_Haq_q�N
BUQHWHC_q�N\DFI (Freeling, 1983)  JCKEU^UFe�HZ�FE��GC)XU`EMVGCjLKUU�a\IW`�CT�_Haq_q�N
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^DHMHEgGIKEU`]EHTW*�a^Ua{UTqT�  qcRMHEgGIB*GKKEU`OR�]E�GS�QH _Haq_q�NWXYCaV*OWVV_`\NqcRM
XU+KHZ\DFIKU\H+�TaC`ORWUOIM*]E\GZ  a\I*]E\GZKU\H+�TaCCO[p�K)X*UBG��EeEKBC�FIVGCjLKUU�JC
�EICTF�*OaH_`\N ÒRp�KPGKC]EJBDWKT\�FE�)XU�GCeEKKEUPGKC]EKEUK*EIVGCjLN  WXYC�*JBD_Haq_q�N
XU+KHZ\DFIKU\H+�TaC)^K �̂EMKGC WP�C  bCE\XU+eL�L`jT )*+U�XU�EMbHMa�W*KL* \GMCG[CW�QRHC]E_Haq
_q�N�E)IKZC ĜFK*EM ÒRWB�E+��kEIJC�CE�_{{|E  a�W*KL*bHM_Haq_q�NecMW�*QRHC`ORJCHG^UE ÒR
^�EMKGC  _Haq_q�N ÒR�OXU+eL�L`jT�EKKF�EW�*QRHC ÒR_\DWUlFKF�E_Haq_q�N ÒR�OXU+eL�L`jTCDHIKF�E (Doehlert 
and Duke, 1983)  B*GMeEKCG[CecMIDH��O\DFIXuTKTUTIEe]EWVE+�]EBUGZ_Haq�N)^�*+PCT\  XUEKu)pZ�O
bHMWHC_q�NU�X)ZZ^�EM d )pZ�O ÒRXUEKuCO[WUOIKF�E U�X)ZZbHM_Haq_q�N (isozyme patterns) �E�EUp
C]E�EWbOICWXYC)�CkEV ÒRWUOIKF�E )pZWHC_q�N (zymogram) WVQRH)IK�FE�)^K^�EMbHMVQP_\D (WVTR�VMhN
, 2530) 

KEUgcKhE_Haq_q�NJCVQP�E�EUpC]E�EXU+ILK^NJPDJCKEUe]E)CKVQP ÒR�O*GKhf+`EM
�GfiECFT`IE ÒR�*DEI�*cMKGC  )*+�E�EUpJPDU�X)ZZ_Haq_q�NP�FIJCKEUVTeEUfE�FE�)^K �̂EM
U+BF�EMVGCjLN_\DPG\WeCbc[C  XteeLZGC_\D�OKEUC]EWHEW`�CT�`EM\DEC polyacryamide gel electrophoresis 
�EJPDJCKEU^UFe�HZ_Haq_q�NWVQRHJPDe]E)CKVGCjLNVQP  WXYCFTjOKEUBCcRM ÒR�OXU+�T`jTkEV��M)*+
�E�EUpC]E�EXU+ILK^NJPDJCMECXUGZXULMVGCjLNVQP_\D\O  a\IWHC_q�N\GMK*�EF�E�EUp�KG\_\DeEK��FC
J\��FCBCcRMbHMVQP WP�C W�*l\ JZ BUQHJZH�HCJCU+I+^DCK*DE WXYC^DC   qcRMe+P�FI*\U+I+WF*E)*+
��EJPDe�EIJCKEU�G\W*QHK (jOU+)*+FGPUTC`UN, 2543)  KEUgcKhE_Haq_q�Na\IJPDW`�CT�HTW*l�a^Ua{UTqO�
WXYCFTjOKEU ÒR�O��EJPDe�EI_����HI��M  G̀[MIGM�E�EUp`\�HZKGZVQP_\De]ECFC�EKHI�EMUF\WUlF  a\IKEUJPD
PT[C��FCWVOIMW*lKCDHIW`�ECG[C (Moore and Collins, 1983 HDEMa\I�L`GgCOIN, 2548)     jGSSEVU (2547) 
UEIMECKEU^UFe�HZKEUK*EIVGCjLNbHMBCDEFGFVGCjLNaqWC^`OR��ECKEUPGKC]EKEUK*EIVGCjLN\DFIWH`jT*
�OW`CqG*a{WC^VZF�E KEUIDH��O\DFIU+ZZWHC_q�N esterase eEKJZBCDEFGFJCUL�C ÒR1 pcMUL�C ÒR 5 VZF�E
)pZWHC_q�N ÒR_\D)^K^�EMKGCU+BF�EMKEUeL��)P�)*+_��eL��)P�WH`jT*�OW`CqG*a{WC^              UE^UO 
(2540) gcKhEU+ZZWHC_q�N ÒRWB�E+��JCKEU^UFe�HZKEUK*EIVGCjLNJC�GM�L\a\IJPD_Haq_q�N 4 
U+ZZ  VZF�E WHC_q�N peroxidase �O)pZ�OXUEKu)^�_��PG\WeC ��FCWHC_q�N esterase )pZ�O`OR_\DWXYC
X~�C  KEUJPDZG{W{HUNWbD�bDC 0.25  0.5 )*+ 0.75 a�*EUN  JBD)pZWHC_q�N ÒR_��)^K^�EMKGC  KEU)IK
WHC_q�Na\IJPDFLDC acrylamide �FE�WbD�bDC 12 WXHUNWqlC N̂ JBD)pZ�O��PG\KF�E�FE�WbD�bDC 10 
WXHUNWqlC^N     KGSeCE (2538) e]E)CKK*L��VGCjLNX L̀��EeEK)ZZ)�C_Haq_q�N a\IgcKhE_Haq_q�N 7 
PCT\_\D)K� esterase, glutamate oxaloacetate tranaminase, leucine aminopeptidase, shikimic 
dehydrogenase, malate dehydrogenase )*+ glutamate dehydrogenase VZF�E esterase �E�EUp)IK
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�FE�)^K �̂EMbHMX`L��E_\DpcM 35 U�X)ZZ     XUEa�`IN )*+WKgTfO (2543) gcKhEU�X)ZZ_Haq_q�N 
leucine aminopeptidase, esterase )*+ shikimic dehydrogenase JCKEUe]E)CKVGCjLN*�K����^UHWZHUOR 
VZF�E KEUJPDU�X)ZZ_Haq_q�N esterase U�F�KGZ leucine aminopeptidase �E�EUpe]E)CK_\D 4 VGCjLN KGZ 
3 K*L�� a\I esterase VZ 7 U�X)ZZ �O)pZWHC_q�N 9 )pZ )*+ leucine aminopeptidase VZ      2 
U�X)ZZ �O 4 )pZ KEUJPDWHC_q�N esterase U�F�KGZ leucine aminopeptidase �E�EUpe]E)CK*�K���ZEM
WZHUNHHKeEKVGCjLN)��BUQHVGCjLNV�H BUQHU+BF�EM*�K���\DFIKGCWHMHHKeEKKGC_\D ) �̂_�� G̀[MB�\ ��FC
WHC_q�N shikimic dehydrogenase )�\MHHK 1 )pZ     �L G̀gCOIN (2548) `\�HZ�FE�^UM^E�VGCjLNbHM
bDEFaV\*�K���a\IW`�CT�_Haq_q�NHTW*l�a^Ua{UTqT�a\IC]EWHEWHlC_q�N esterase, peroxidase )*+ 
glutamate oxaloacetate tranaminase �Ee]E)CKbDEFaV\*�K���VGCjLN2029S HHKeEKVGCjLNV�H )��VZF�E 
U�X)ZZWHC_q�N esterase WVOIMPCT\W\OIF ÒR�E�EUpZHK�FE�)^K^�EMU+BF�EMbDEFaV\*�K���KGZVGCjLN
V�H )��_\D     Ramalakshmi )*+�f+ (2003) `]EKEUgcKhE�FE�)XUXUFC`EMVGCjLKUU�bHMK*DFI 6 
�EIVGCjLN �QH Giant Govenor, Dwarf Cavendish, Robusta, Champa, Kachakel )*+ Chatim qcRMWXYC
K*DFI ÒRWKT\�FE�)XUXUFCeEKe]ECFCKEUIDEIW*O[IM ÒR^�EMKGC \DFIW`�CT�_Haq_q�N VZF�E _Haq_q�N
U+ZZ esterase �E�EUpe]E)CK�FE�)^K �̂EM_\DHI�EMPG\WeC K*DFI 4 �EIVGCjLN  CHKeEKe+�O�FE�
)^K �̂EMbHM_Haq_q�N)*DFIGMJBD�*�*T^)^K �̂EMKGC\DFI 

JCXteeLZGCKEUXUGZXULMVGCjLNVQPa\IJPD�TRMK�HK*EIVGCjLN (mutagen)  WVQRHPGKC]EJBDWKT\
�FE�)XUXUFC`EMVGCjLKUU� U�F�KGZKEUJPDW`�CT�KEUWVE+W*O[IMWCQ[HWIQRH_\DUGZ�FE��CJeHI�EM
KFDEMbFEM  WVUE+WXYCFTjOBCcRM ÒRe+_\D�EqcRM*GKhf+JB�� ÒRIGM_���OJCjUU�PE^T  BUQH�O)^�VZ_\DCDHI  
UGM�O)*+�EUW��O^�EMd e+ ]̀EJBDWKT\KEUWX*ORIC)X*M`ORIOC )*+a�Ua�aq�  ��FCW`�CT�KEUWVE+W*O[IM
WCQ[HWIQRH  �E�EUpWVTR�XUT�Ef D̂CK*EIVGCjLN_\De]ECFC�EKJCWF*EHGC�G[C  )*+*\aHKE�KEUWKT\KEU
K*EIVGCjLN)ZZ_�W�UE (chimera) )*+WVTR�aHKE�KEUWKT\KEUK*EIVGCjLN G̀[M D̂C (solid mutation)  
WCQRHMeEK D̂C ÒR_\DeEKFTjOCO[WKT\eEKWq**NWVOIMWq**NW\OIF BUQHeEKWq**Ne]ECFCCDHIKF�E^DCVQP ÒR_\DeEKKEU
WVE+W�*l\BUQHeEK �̀HCVGCjLNBUQHeEKBGF (FTPPL^E, 2537)  KEUJPDa�*qTPTC D̂HMJPDKGZWq**N ÒR�OKEU
)Z�M ĜF WP�C WCQ[HWIQRHWeUTSbHMW�*l\  ^DCK*DEVQP  BUQH��FCWeUTSHQRCbHMVQP  *+HHMWK�U  �GVk+H�HC  
Wq**NWVE+W*O[IM WXYC D̂C  FTjOKEUHEe`]Ea\IKEU)P�W�*l\)*+^DCH�HC BUQHPLZ�]E*OFEM^E�eL\WeUTS^�EMd
bHMVQP�FE�WbD�bDC ÒRJPDKGC`GRF_X�QH 0.1-0.5 WXHUNWqlC^N  ��FCWH`jT*�OW`CqG*a{WC^ WXYC�EU`OR�O
XU+�T`jTkEV��MJCKEU ]̀EJBDWKT\KEUK*EIVGCjLN  a\IWX|EB�EI ÒR�]E�GS�QH K�HJBDWKT\KEUWX*ORIC)X*M
bHMWZ�JC�EI\OWHlCWH ÒRWUOIKF�E  point mutation   
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WH`jT*�OW`CqG*a{WC^eG\HI��JCK*L��bHMVFK alkylating agent JPD_\D\OKGZVQP L̀KPCT\ 
(�TUCLP, 2540) �FE�WbD�bDC)*+U+I+WF*E ÒRJPD)^K �̂EMKGCHHK_X  \GMCG[CKEUJPDa�*PTqTC)*+                    
WH`jT*�OW`CqG*a{WC^WVQRHPGKC]EJBDWKT\KEUK*EIVGCjLNJCB*H\`\*HMecMWXYCFTjOKEU`ORWVTR�XU+�T`jTkEV
JCKEUXUGZXULMVGCjLN\DFI  
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1. �����
������
���������
�,�����C���F02�
���� 
 

��������2�
���� 
a�UMKEU_\D\]EWCTCKEUUFZUF�VGCjLNBCDEFGFeEK)B*�M^�EM d `G[MVGCjLN �̂EMXU+W`g, 

VGCjLNVQ[CW�QHMbHM_`I )*+VGCjLN*�K���JCXU+W`g_`I e]ECFC 27 VGCjLN XU+KHZ\DFIVGCjLN^�EMXU+W`g 
22 VGCjLN�QH Figo, Rapido, Simba, Sonate, Florentino, Amingo, Terra, Acropolis, Alexis, Fantasia, 
Tropical ()B*�MK]EWCT\WCWjHUN)*C\N) Red Hot, Dusty Rose, Florida, Carre, Lady Bath, Leigh,  Prety 
Ann, Merenge, Alisona , Lady jane,  Momohara  VGCjLN_`IVQ[CW�QHM 4 VGCjN�QH eGKUVUU\T�, bEFCEI
BFEC, WX*FW`OICk�WKl^ (BCDE�FEI)  V*EIPL�V* )*+VGCjLN*�K���WXn\)�� Midori ()B*�MK]EWCT\
g�CINZUTKEU\DECVQP)*+XteeGIKEU�*T^ *]EXEM KU�FTPEKEUWKh^U)  1 VGCjLN  UEI*+WHOI\ bHM*GKhf+
XU+e]EVGCjLNJC)^�*+VGCjLN)�\MUEI*+WHOI\JCkE��CFK`OR 1  
 

���F02�
���� 
  ]̀EKEU���WK�UJCP�FMWF*E 8.00-11.00 C. WVUE+WK�U^GFW�OIZECW^l�`ORWB�E+)K�KEU
���)*+�OaHKE� T̂\W�*l\�EK ÒR�L\ �GMWK^eEKW�QRH�HMIDHC)�Me+WBlCWXYCBI\C[]EWKE+HI�� BUQH�G��G� ÒR
X*O\HKe+U�D�cKWBCOIF d ��FCWK�U ĜF��D ÒR�E�EUpC]E�E���_\De+�GMWK^WBlCWXYC�M�ObEFWKE+HI�� ÒRX*O
\HK B*GMeEKCG[CC]EV��KGCeL��C[]E�E)^+ ÒR*+HHMWK�U^GF��DC]E_XX|EI ÒR\HK ĜFW�OI W�Ule)*DF�*L�\DFI
pLMV*E� T̂KbCE\ 6-12 CT[F ÒR^G\X*EI`G[M�HMbDEM WVQRHX|HMKGCKEU���bDE� ]̀EKEU���XU+�Ef 2-3 FGC
WVUE+\HK^GFW�OIe+`IHIZECeEKa�CpcMX*EI T̂\X|EIPQRH������\DFI*F\bCE\W*lK_FD`ORKDEC\HK  
 
  ����<CQ�������< 

  C]EW�*l\`OR)K�)*+�LKW^l�`OR  *DEMC[]EJBDW�QHK ÒRW�*l\B*L\HHKJBDB�\ C]EW�*l\eL��)P��EU
X|HMKGCWPQ[HUEXU+�Ef  3  CE Ò    WVE+W�*l\JCbLI�+VUDEFPCT\Z\*+WHOI\  eEKCG[C�WXUINC[]E*MZCFG�\L
WVE+W*lKCDHI  C]EKU+pEM`ORWVE+W�*l\BCDEFGF�EJ��JCpLMV*E�^TK`ORB*�HC[]E_FD�G\XEKpLMJBD�CT`WVQRH
UGKhE�FE�PQ[CJBDKGZFG�\LWVE+  FEMpLM_FDJC ÒR�O)�M��HMU]E_U  eEKCG[C�HI�WXUINC[]EJBDKGZFG�\LWVE+W�QRH
WBlCF�EbLI�+VUDEF)BDM  _���FU�WXUINC[]EJBD�EKeCWKTC_XWCQRHMeEKbLI�+VUDEFe+HLD�C[]E_FD�EK ]̀EJBD
W�*l\BCDEFGF`ORWVE+WC�EW�OI_\DM�EI    eEKCG[CXU+�Ef  20  FGCe+VZF�EBCDEFGFe+MHKWXYC D̂CH�HCW*lKd  
JBDWXn\XEKpLMHHK  )*DFC]E^DCK*DE_XFEMJC`OR ÒR)�M��HMpcM_\D�EKbc[C  WUTR�JBDXLzI`EMJZ_\DW�QRH^DCK*DE
HEIL_\DXU+�Ef  2  W\QHC  a\IFTjOKEU�WXUINWB�QHCKGZFTjOKEUJBDC[]E   W�QRH^DCa^ (XU+�Ef 4 W\QHC) ecM
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IDEIK*DE*MX*�KJCKU+pEMa\IJPDKEZ�+VUDEF�GZ ÒR)P�C[]E_FDXU+�Ef 1 �QCWXYCFG�\LWVE+ \�)*UGKhE^DC
K*DEWVQRHUHKEUC]E_X`H\�HZ�*�*T^^�H_X 
 

����8E<�
�M� 
 
���3���Q4�  

JBDC[]Ea\IU+ZZ�XUTMWKHUNBUQHU+ZZC[]EWBFORIM a\IJPDU+ZZ`ORBGFV�CC[]E)bFCHI��ZC
UEF_�D_��  JBDC[]EFGC*+ 2 �UG[M a\IJC) �̂*+�UG[M e+WXn\C[]EJBD�UEF*+ 10 - 15 CE`O )*+)Z�M`IHIWXn\C[]E
kEIJCaUMWUQHCWXYC��FC d _XWVQRHUGKhE�FE�PQ[CJCaUMWUQHC  JCP�FM ÒR�O�kEVHEKEg)BDMHEee+^DHM
JBDC[]EpcMFGC*+ 3 �UG[M 

���3����\� 

JBDXLzIW�l\��^UW��H WP�C XLzI��^U 15 -15-15 aUIUHZPEIVL��BUQHUHZa�C^DCW\QHC*+
�UG[MJCHG^UE^DC*+ 1 PDHCa^}+ (20 KUG�)  XLzIHH�a�a�� ��^U 14-14-14 aUIUHZPEIVL��BUQHUHZa�C
^DC `LK d 3 W\QHC JC HG^UE^DC*+ 1 PDHCa^}+ (20 KUG� ) )*+JBDXLzIWKUl\*+*EIC[]E��^U 15-30-15 BUQH 
17-34-17 HG^UE 40 KUG� ^�HC[]E 20 *T^U (1 Xs�Z) vO\V�CW�UT�JBD`LK 15 FGC WVQRHP�FIJBD D̂CWeUTS W^TZa^_\D
\O)*+HHK\HK\K 

����
�E�>� 

^G\) �̂MJZHHKW�QRHVZF�EKDECJZ��FC`ORHI��\DEC*�EM�O�OWB*QHMBUQHWBORIF )*+^G\\HK
BCDEFGF`ORVZF�EWXYC\HK ÒR_����Z�UfNBUQH\HKWBORIF ÒR_��_\DUGZKEU���HHK )*+�FU�OKEU Ĝ\JZBCDEFGF
HHKJCP�FMX*EIW\QHCVwhkE��bHM L̀KXs  JBDWB*QHWVOIMIH\*+ 3 - 4 JZ G̀[MCO[WVQRHJBDZUTWFfa�C D̂C�O
KEUU+ZEIHEKEg_\D\Obc[CJCP�FMw\�xC HOK G̀[MKEU^G\JZe+P�FI*\KEUWbDE ]̀E*EIbHMaU�)*+)�*Ma\I
_��`]EJBDKEUWeUTSW T̂Za^BUQHe]ECFC\HK*\*M)^�HI�EMJ\ 
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����
�.]�=��28< E<7��1^�3����:
��<�������
��
�����C 

 (1) ����
�.]�=��28<  P�FMKEU���VGCjLN   B*GMKEU���  e]ECFC��� ÒR��� T̂\  WXHUNWqlC N̂KEU���
^T\  HEIL D̂CK*DE  e]ECFCJZ  �FE�KFDEM`UMVL��  �FE���MbHM^DC  bCE\bHMX*O)*+eECUHM\HK 
U�X`UMbHMX*O)*+eECUHM\HK WF*EKEUHHK\HK e]ECFC\HK �̂HXs �FE�IEFbHMKDEC\HK �ObHMJZ 
*GKhf+W\�CVTWgh �FE�^DEC`ECaU� WP�C JZ_B�D )*+)HC)`U�aC� )*+�LfkEVJCKEUWKlZUGKhE
\HK  a\IWKlZWKORIFW�QRH�ObHMX*OWX*ORIC_X 2/3 bHM�OW\T�  
 
 (2) ��1 �̂3����:
��<�� 

- eECUHM\HKKFDEM \DECqDEI)*+bFEW �̀EKGCWXYCU�XBGFJe bCE\�FE�KFDEMbHM
\HK 12-20 WqC^TW�^U 

- X*O�G[CKF�EeECUHM\HK )*+ ]̀E�L�XU+�Ef 45 HMgEKGZ)KCbHMKDEC\HK 
- KDEC\HKIEF_��CDHIKF�E 70 WqC^TW�^U 
- ^DC�ObDHpOR BUQHX*DHM�G[C 
- U+I+WF*EHEIL\HK 15-30 FGC 
- \HK�O�O)\M bEF ��FM P�V� BUQH�O��� 
- HQRC d WP�C D̂EC`ECaU�JZ_B�D 
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F< 

 
���F02�
���������
� 
 KEU���VGCjLNBCDEFGF^G[M)^�Xs  2546  pcMW\QHC�OCE�� 2549  _\D������BCDEFGF G̀[MB�\ 26 ���  a\I
VGCjLN`OR_\DUGZKEU���_\D)K�  Fiorentino, Sonate, Rabido, Spirit, Acropolis, Amingo, Figo, Midori, 
eGKUVUU\T�, Lady  Jane, Merenge,  Mumuhara  )*+WX*FW`OICk�WKl^  ÒRJBD\HK)*+�E�EUp���WK�U_\D  
e]ECFC 14  VGCjLN  a\I������ �̂EMd  �OWXHUNWqlC^NKEU���^T\ 40-100 WXHUNWqlC N̂  \GM^EUEM`OR  1, 2, 3 )*+ 
4  )*+kEV ÒR 6 )�\MKEU���^T\bHMW�*l\ 
 
�����.C� 1 WXHUNWqlC N̂KEU���^T\bHMBCDEFGF������ �̂EM d XU+e]EXs 2546 

������ e]ECFC\HK ÒR��� e]ECFC\HK ÒR��� T̂\ WXHUNWqlC^NKEU���^T\ 

Florentino x  Sonate 6 4 66.66 

Rabido x Sonate 5 5 100 

Spirit x Sonate 5 4 80 

Sonate x  Sonate 5 4 80 

 
�����.C� 2 WXHUNWqlC N̂KEU���^T\bHMBCDEFGF������ �̂EM d XU+e]EXs 2547 

������ e]ECFC\HK ÒR��� e]ECFC\HK ÒR���^T\ WXHUNWqlC N̂KEU���^T\ 

Acropolis x Acropolis 10 5 50 

Acropolis x Amingo 10 5 50 

Amingo x Acropolis 10 6 60 

Amingo x Amingo 10 6 60 

Figo x Acropolis 10 7 70 

Figo x Amingo 10 5 50 

Midori x eGKUVUU\T 10 4 40 

Midori x Amingo 10 4 40 

Spirit x Acropolis 10 5 50 
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�����.C� 3 WXHUNWqlC N̂KEU���^T\bHMWK�UBCDEFGF������ �̂EM d XU+e]EXs 2548 

������ e]ECFC\HK ÒR��� e]ECFC\HK ÒR���^T\ WXHUNWqlC N̂KEU���^T\ 

Acropolis x Lady  Jane 1 1 100 

Figo x  Merenge 1 1 100 

Figo x  Lady  Jane 1 1 100 

Figo x  Mumuhara 1 1 100 

Florentino x  Lady  Jane 2 1 50 

Florentino x  Mumuhara 2 1 50 

Rabido  x  Figo 2 1 50 
 
 
�����.C� 4 WXHUNWqlC N̂KEU���^T\bHMWK�UBCDEFGF������ �̂EM d XU+e]EXs 2549 

������ e]ECFC\HK ÒR��� e]ECFC\HK ÒR���^T\ WXHUNWqlC N̂KEU���^T\ 

Fantasia x WX*FW`OICk�WKl^ 2 2 100 
Figo x Simba 1 1 100 
Figo x Sonate  1 1 100 
Florentino x Simba  2 2 100 
Florentino x  WX*FW ÒICk�WKl^ 1 1 100 
Non2 x Non1 1 1 100 
Sonate x Op. 1 1 100 
Sonate x WX*FW ÒICk�WKl^ 2 1 50 
Terra x Lady Jane 2 2 100 
Terra x Simba 2 2 100 
Tropical x WX*FW`OICk�WKl^ 2 2 100 
WX*FW ÒICk�WKl^ x Lady Jane 2 2 100 
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�����.C� 5  WXHUNWqlC^NKEU��� T̂\bHMWK�UBCDEFGF������^�EM d XU+e]EXs 2550 

������ e]ECFC\HK ÒR��� e]ECFC\HK ÒR���^T\ WXHUNWqlC N̂KEU���^T\ 

Figo x OP. 2 2 100 
Florentino x Sonate 1 1 100 
Florentino x Amingo 1 1 100 
Florentino x Simba 2 1 50 
Terra x Sonate 1 1 100 
Terra x Prety Ann 1 1 100 
Terra x Amingo  1 1 100 
Mumuhara x OP. 1 1 100 
Prety Ann x Amingo 1 1 100 
Rabido x Simba 1 1 100 
CE_K x WX*FW ÒIC 1 1 100 
Terra x WX*FW`OIC 1 1 100 
Sonate x OP. 1 1 100 
Simba x OP. 1 1 100 
Terra x simba 1 1 100 
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K 

 
                                  b 

9��.C� 6   <
�M17F<E<7�2<R������
��<
�	����F02��0� 5 ���� =��:8>F02 Rabido x Sonate 
    K �*BCDEFGF ÒR)K�W^l�`OR 

                                             b W�*l\BCDEFGF ÒR�LK)K� HEIL  5 W\QHC 
������7�2<R������
�<8�F02 
 KEUWVE+W�*l\BCDEFGF*�K���^G[M) �̂Xs  2547  pcMW\QHC�OCE�� 2549 _\DW�*l\BCDEFGF������^�EMd  
e]ECFC  18  ������  W�QRHWVE+W�*l\VZF�E�Oe]ECFC 7  ������ ÒRMHK)*+WeUTSW^TZa^WXYC D̂CK*DE  a\I�O
WXHUNWqlC^NKEUMHK Ĝ[M) �̂  6.06-100  WXHUNWqlC N̂  ������`OR_\D^DCK*DE  )�\MJC^EUEM`OR  6-9  
 
�����.C�  6  KEUWVE+W�*l\BCDEFGF������^�EM d Xs  2547 

:8>F02 	4�����2<R�.C����7 	4�����2<R�.C���� ������/R��������� 

Florentino x Sonate   28 8 28.57 

Rabido  x   Sonate 150 10 6.66 

Sonate x   Sonate 5 1 20 

Spirit x   Sonate 10 0 0 



 

 33 

�����.C� 7  KEUWVE+W�*l\BCDEFGF������ �̂EM d Xs  2548 

:8>F02 	4�����2<R�.C����7 	4�����2<R�.C���� ������/R��������� 

Acropolis x Acropolis 10 0 0 

Acropolis x Amingo 10 0 0 

Acropolis x Lady  Jane 10 0 0 

Amingo x Acropolis 10 0 0 

Amingo x Amingo 10 0 0 

Figo x  Merenge 5 5 100 

Figo x  Amingo 10 0 0 

Figo x  Acropolis 10 0 0 

Figo x  Mumuhara 98 36 36.73 

Florentino x  Lady  Jane 66 47 71.21 

Florentino x  Mumuhara 40 26 65 

Midori x eGKUVUU\T� 5 0 0 

Midori x Amingo 10 0 0 

Spirit x   Acropolis 10 0 0 
 
�����.C� 8 KEUWVE+W�*l\BCDEFGF������XU+e]EXs  2549 

:8>F02 	4�����2<R�.C����7 	4�����2<R�.C���� ������/R��������� 

Figo x Lady Jane 120 110 91.66 

Florentino x Lady Jane 30 18 60 

Rabido x WX*FW`OICk�WKl^ 30 20 66.66 

Rabido x Sonate 40 10 25 
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�����.C� 9  KEUWVE+W�*l\BCDEFGF������XU+e]EXs  2550 

:8>F02 	4�����2<R�.C����7 	4�����2<R�.C���� ������/R��������� 

Terra x Simba 55 13 23.63 

Prety Ann x Amigo 13 2 15.38 

Sonate x Op. 56 12 21.42 

Terra x Amigo 14 2 14.28 
Rabido x Simba 25 22 88 
CE_K x WX*FW ÒIC 112 100 89.28 
 
����	��5����,�=�������
�<8�F02 
 B*GMeEKC]E D̂CK*DEIDEI_XX*�K VZF�E ^DCK*DEWeUTSW^TZa^_\D 6 ������  UF�`G[MB�\ 121 ^DC a\I�O
HEIL 7-9 W\QHC e]ECFCJZWv*ORI 5-9 JZ  �FE�KFDEMbHM`UMVL�� 4-15 WqC^TW�^U  )*+�FE���M 3-7  
WqC^TW�^U  \GM^EUEM ÒR 10 )*+kEV`OR 7 (WVTR�W^T�JCkEV�CFK ÒR 2) 
 
�����.C� 10 KEUWeUTSW T̂Za^bHMBCDEFGF*�K������̂ �EM d  

:8>F02 	4������� ����  
(����) 

	4����3� :��2�����.����>2  
(�/����2��) 

:��208� 
(�/����2��) 

Figo xMumuhara 32 7 8 6 4 
Figo x  Lady Jane 9 7 5 4 3 
Rabido  x  Figo 9 9 9 15 7 
Florentino x Mumuhara 28 9 9 9 6 
Florentino x  Lady  Jane 38 9 8 14 6 
_��`UEZV�H)�� 5 7 6 4 3 
��2 121      7-9                                                                           5-9                       4-15                      3-7 
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                                   �   = 

   
                                  :   � 
     9��.C� 7  ^GFHI�EM*GKhf+`EM�GfiECbHM*�K���BCDEFGF������^�EM d ÒR�OHEIL  7-9  W\QHC 
  K Florentino x Lady Jane  = Florentino x Mumuhara  
  : Rabido  x  Figo   � Figo xMumuhara  
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���������=�������
�<8�F02���:8> 
 B*GMeEKgcKhEKEUWeUTSJCWZQ[HM D̂C )*+W*O[IM\�BCDEFGF������^�EM d JC�kEVWUQHCqE)*C
^�H�EWXYCWF*E 2-3 Xs VZF�EZEM������WUTR��UDEM\HKJBDWBlC ������\GMK*�EF�QH Florentino x Lady Jane  
Florentino x Mumuhara  Rabido x Figo )*+ Figo x Mumuhara  (kEV ÒR 8)JCbf+`ORZEM������_���OKEU
�UDEM\HKJCP�FMU+I+WF*E\GMK*�EF BUQH)�De+W*O[IM\�WXYCWF*ECECKF�E 3 XsKl^E�  ������\GMK*�EF�QH 
Florentino x Sonate   W�QRHVTeEUfE�O\HKbHM*�K���`OR_\D�OKEUKU+eEI ĜFJCU+\GZ ÒR)^K �̂EMKGCHHK_X   
 

 
                         � 

Florentino x Lady Jane HEIL 2 Xs 8 W\QHC 
 

 
                                = 

Florentino x Mumuhara  HEIL 2 Xs 8 W\QHC 
 
 

 
                            : 

Figo x Mumuhara  HEIL 2 Xs 7 W\QHC 
 

 

kEV ÒR 8 ^GFHI�EM������ ÒRHHK\HKB*GMeEKX*�KJC�kEVWUQHCqE)*CWXYCWF*E 2-3 Xs 
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U+BF�EM Florentino x Lady jane  JBD�ObHMeECUHM\HK�OKEUKU+eEI^GF��M�EK Ĝ[M) �̂�O)\M �ObEF 
eCKU+`GRM�OWbOIF JC ]̀ECHMW\OIFKGZX*O\HK ÒR�O�O Ĝ[M)^�P�V� )\M eCpcM�OWbOIF (kEV ÒR 8 K) ��FC*�K���
U+BF�EM Florentino x Mumuhara  )*+ Figo x Mumuhara  �OKEUKU+eEI ĜFbHM�OeECUHM\HK )*+X*O
\HKCDHIKF�E a\I G̀[M�ObHMeECUHM\HK )*+X*O\HK�O�O)\MJCU+\GZ �̂EM d KGC _���O��FC���bHM�O
WbOIFHHK�EJBDWBlCWB�QHC������)UK K�HC ÒRe+�OKEUX*�HIVGCjLNHHK_XX*�K D̂HMUH�FE��M^GFJC
*GKhf+K�HC ÒRe+�OKEUKU+eEIVGCjLNWVQRHJBDWKh^UKUX*�K^�H_X  CHKeEKCO[*�K��� ÒR_\D^DHM�OKEU\�)*
WXYCHI�EM\OWVQRH_FDUH��� ĜFWHM�*T^*�KJCPGRF ÒR�HM BUQH���K*GZ_XIGMV�H BUQH )��  qcRM�E\F�Ee+_\D
*GKhf+ ÒR D̂HMKEUe]ECFC�EKVUDH� ÒRe+W*QHK_FDJPDWXYCBCDEFGF_�D^G\\HKJCkE�J D̂^�H_X 
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���.C� 1 
 

���.�0��:��2����.���>�,�:3�T�2� 
 

������C�2�-Q� 
�����R��
���>��,�: 

     ]̀EKEUWKlZ^GFHI�EMBCDEFGF`ORWXYCaU� ZGC c̀KbDH��*�pEC`OR VGCjLNBCDEFGF ��FCbHMVQP ÒRWKT\aU�   
*GKhf+HEKEU )*+U+\GZKEUU+ZE\JC�FC a\IW*QHKWKlZJZ`OR)�\MHEKEUaU�ULC)UM e]ECFC 3-5 
^GFHI�EM ZUUeL ĜFHI�EMJCpLMV*E� T̂K 

�������	f
���Q����� 

]̀EKEUZGC c̀KbDH��*K�HCC]E_X)IKWPQ[H a\IFE\U�X)*+p�EIkEV eEKCG[C`]EKEU^UFeK*L��bHM
)Z� ÒWUOI (bacterial ooze) kEIJ^DK*DHMeL*`UUgCNPCT\ compound  eEKCG[CecMC]E_X)IKWPQ[HZUT�L`jT� 

���E���-Q�3�����0�.��6 

          L̀KbG[C^HCJCKEUXuTZG^T KU+`]Ea\IFTjOKEU`ORXUEgeEKWPQ[H (aseptic technique) a\IC]E ĜFHI�EM
ÒR�O bacterial ooze ]̀E�FE��+HE\^GFHI�EMa\I*DEM��ECC[]E_B* Ĝ\^GFHI�EMWXYCPT[CW*lK d bCE\XU+�Ef 

5 x 5 ^EUEM�T**TW�^U eEKCG[C)P�JC�EU*+*EI�*HU}HK 10% CEC 10 CE`O *DEMJCC[]EK*GRCHOK 2 �UG[M 
C]E�EZ\bIO[JCB*H\`\*HM eEKCG[C`]EKEU)IKWPQ[Ha\IFTjO streaking plate ZCHEBEU potato semi-
synthetic agar (PSA) Z��W*O[IM ÒRHLfBk��T 28±1 ºC WXYCWF*E 3-4 FGC eEKCG[CW*QHKa�a*COW\ORIF d *GKhf+
�OWB*QHMWXYC�GC �TFBCDEa�DMC�C bHZWUOIZ bCE\XU+�Ef      1-2 ��. qcRM�E\F�EWXYC)Z�`OWUOI�EWB^L
aU� WKlZJCB*H\`OR�OHEBEU nutrient agar (NA slant) WVQRH`]EKEUgcKhE^�H_X^E�FTjOKEUbHM Schaad 
)*+�f+ (2001) 
 
���.�0��:��20�2��g3����.4�3������,�:�
������
� 
 
������C�2�- 
         W^UOI�^DCBCDEFGF�EIVGCjLN Tropical HEIL 1 Xs 6 W\QHC qcRM_\DeEKKEUWVE+W*O[IMWCQ[HWIQRH X*�KJC 
KU+pEMV*E�^TKbCE\W�DC��ECg�CINK*EM 8 CT[F JPDp�EC)*+K+*EXE*N�C[]E�GCW�EWXYCFG�\LX*�K )^�*+^DC
�*L�\DFIpLMV*E�^TKqcRMV�CC[]E_FDkEIJCK�HCKEUX*�KWPQ[HWXYCWF*E 24 P�. KEUW*QHKJPDBCDEFGF�EIVGCjLN 
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Tropical `\�HZ�FE��E�EUpJCKEUWKT\aU�WCQRHMeEK eEKKEU�]EUFeVZF�EWXYC�EIVGCjLN ÒRH�HC)H �̂H
KEUWKT\aU�PCT\CO[    
 
����<8��-Q� 

 `]EKEUIDEIWPQ[H`ORWKlZ_FDJCHEBEUW*O[IMWPQ[H NA slant �EWVTR�XUT�EfWPQ[H 2 �UG[M JCHEBEU PSA 
slant )*DFIDEI_XW*O[IM �̂HJCeECHEBEUW*O[IMWPQ[H PSA WKlZ_FDJC �̂DZ��WPQ[H `ORHLfBk��T 30 ºC WXYCWF*E 24 
P�. eEKCG[CC]EWPQ[H ÒR_\D�E`]EJBDWXYC�EU)bFC*HI)Z� ÒWUOI\DFIC[]EK*GRC (bacterial suspension) XUGZJBD
�O�FE�WbD�bDCbHMWPQ[HXU+�Ef 108 cfu/�*. (BC�FIa�a*CO^�HC[]E 1 �T**T*T^U) ÒR 0.5 McFarland `]EKEU
X*�KWPQ[Ha\IKEUvO\V�C�EU)bFC*HI)Z� ÒWUOI  ZCJZBCDEFGF ÒRJPD`\�HZ`LKJZ ��FCPL\�FZ�L�vO\
V�C\DFIC[]EK*GRC �*L�^DCHOK�UG[M\DFIpLMV*E�^TKWVQRHWVTR��FE�PQ[CWXYCWF*E 24  P�. ecMC]EpLMHHK B*GMeEK
X*�KWPQ[H)*DF`]EKEUJBDC[]E^E�XK T̂ ZGC c̀KU+I+WF*E`ORVQPWUTR�)�\MHEKEUaU� 
 
����
�.]�=��28< 

]̀EKEUCGZe]ECFC)�*)*+bCE\bHM)�*ZCJZB*GMX*�KWPQ[H 7, 8, 10, 13, 17, 22 )*+ 30 FGC 
ZGC c̀KbCE\)*+KEUbIEI^GFbHM)�* a\IKEUC]E)��CJ��E`EZZCJZ ÒR)�\MHEKEU )*+FE\U�X)�*
ZCJZ B*GMeEKCG[CC]E)��CJ�`ORZGC`cKVQ[C ÒRJZ)*+bCE\bHM)�*�E*HKJ��KU+\Ehp�EIWHK�EU A4 
a\IJPD\TC�H`OR�O�FE�WbD� 2B bc[C_X C]EKU+\Eh`OR*HKHEKEU)*+VQ[C ÒRJZ_XWbDEW�UQRHM Scanner WVQRH
WKlZZGC c̀K)*+FG\VQ[C ÒRJZ)*+HEKEUbHMaU� C]EbDH��* ÒR_\D_XBEVQ[C ÒRJZ`OR)�\MHEKEUaU�\DFI
aXU)KU� DT-SCAN `]EKEUFTW�UE+BNbDH��*`EM�pT^T WVQRHBEWXHUNWqlC^NKEUWKT\aU�B*GMeEKX*�KWPQ[H 30 
FGC 
 

���.C� 2 
 

������	0���������,�: 
 

���C��� 
 

���	4�E��-���=���-Q�E�:.C��C�0�����,�: 



 

 41 

]̀ EKEU)IKWPQ[HZUT�L`jT�HOK�UG[ M  eEKBCDEFGF ÒR)�\MHEKEUaU�JZ_B�DeEKKEU`\�HZ
�FE��E�EUpJCKEU`]EJBDWKT\aU�bHMWPQ[H�EWB^L a\IgcKhE*GKhf+`EM�GfiECFT`IE �UOUFT`IE)*+
POFW��O a\I`]EKEUgcKhE^G[M)^�U+\GZ�KL* (genus) )*+PCT\ (species) bHMWPQ[H L̀KbG[C^HCXuTZG^T^E�
FTjOKEU UF�`G[MW ÒIZW�OIMeEK�*KEU`\*HMbHM Schaad )*+�f+ (2001) 

 
���;]�M��7�
�:��2���E��=���������,�:3������
�0���
�����>�� h 
������C�2�- 
         W^UOI�^DCBCDEFGF 5 �EIVGCjLN d *+ 10 ^DC HEIL 1 Xs 6 W\QHC qcRM_\DeEKKEUWVE+W*O[IMWCQ[HWIQRH 
_\D)K� �EIVGCjLN Acropolis Alexis Calipso  Sweet heart pink )*+ Tropical X*�KJCKU+pEMV*E� T̂K
bCE\W�DC��ECg�CINK*EM 8 CT[F JPDp�EC)*+K+*EXE*N�C[]E�GCW�EWXYCFG�\LX*�K )^�*+ D̂C�*L�\DFI
pLMV*E� T̂KqcRMV�CC[]E_FDkEIJCK�HCKEUX*�KWPQ[HWXYCWF*E 24 P�. FEM)�CKEU`\*HM)ZZ�L��^*H\ 
(Completely Randomized Design : CRD) 10 q[]E ��FCPL\�FZ�L�e]ECFC 5 �EIVGCjLN d  *+ 1 ^DC 
 
����<8��-Q� 
         C]EWPQ[H�EWB L̂�EIaU� 3321-2 qcRMK�HJBDWKT\aU�ULC)UMeEKKEU`\�HZJC�FE��E�EUpJCKEU
]̀EJBDWKT\aU�  �EgcKhEU+\GZ�FE�ULC)UMbHMKEUWKT\aU�JCBCDEFGF�EIVGCjLN �̂EM d a\I`]EKEUIDEIWPQ[H
ÒRWKlZ_FDJCHEBEUW*O[IMWPQ[H NA slant �EWVTR�XUT�EfWPQ[H 2 �UG[MJCHEBEU PSA slant )*DFIDEI_XW*O[IM �̂H

JCeECHEBEUW*O[IMWPQ[H PSA WKlZ_FDJC^�DZ��W*O[IMWPQ[H ÒRHLfBk��T 30 ºC WXYCWF*E 24 P�. eEKCG[CC]EWPQ[H ÒR
_\D�E ]̀EJBDWXYC�EU)bFC*HI)Z�`OWUOI\DFIC[]EK*GRC XUGZJBD�O�FE�WbD�bDCbHMWPQ[HXU+�Ef 108 BC�FI
a�a*CO/�*. ÒR 0.5 McFarland ]̀EKEUX*�KWPQ[Ha\IKEUvO\V�C�EU)bFC*HI)Z� ÒWUOIZCJZBCDEFGF`ORJPD
`\�HZe]ECFC 10 ^DC PL\�FZ�L�vO\V�C\DFIC[]EK*GRC �*L�JZHOK�UG[M\DFIpLMV*E� T̂KWVQRHWVTR��FE�PQ[C
WXYCWF*E 24 P�. ecMC]EpLMHHK B*GMeEKX*�KWPQ[H)*DF ]̀EKEUJBDC[]E^E�XK T̂ ZGC`cK*GKhf+)�*)*+
U+I+WF*EW�QRHVQPWUTR�)�\MHEKEU 
 
 
 
����
�.]�=��28< 
         FG\bCE\bHM)�*ZCJZB*GMeEKKEUX*�KWPQ[H 30 FGC e]ECFC 5 JZCGZeEKIH\ a\IC]EKU+\Eh
*HK*EI�E`EZZCJZFE\U�XJZ)*+)�*ZCJZ B*GMeEKCG[CC]EKU+\Eh*HK*EI ÒRZGC c̀KVQ[C ÒRJZ)*+
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bCE\bHM)�*�E*HKJ��KU+\Ehp�EIWHK�EU A4 a\IJPD\TC�H ÒR�O�FE�WbD� 2B bc[C_X C]EKU+\Eh ÒR
*HKHEKEU)*+VQ[C ÒRJZ_XWbDEW�UQRHM scanner WVQRHWKlZZGC c̀KbDH��* )*+FTW�UE+BNBEVQ[C ÒRJZ`OR)�\M
HEKEUaU� \DFIaXU)KU� DT-SCAN UF�`G[MFTW�UE+BNbDH��*`EM�pT T̂ (Reynolds and Cunfer, 1997) 
 

���.C� 3 
 

;]�M��7�
�:��2���E��=���������,�:3������
� 6 0���
����.C�3-���i��>�E<7E2>�
����3����F02��0� 
  
������C�2�- 
         W^UOI�^DCBCDEFGF 6 VGCjLN d *+ 10 ^DC HEIL 1 Xs 6 W\QHC qcRM_\DeEKKEUWVE+W*O[IMWCQ[HWIQRH _\D)K� 
�EIVGCjLN �L*^�EC Alexis Amingo President Rabido )*+ Simba X*�KJCKU+pEMV*E�^TKbCE\W�DC��EC
g�CINK*EM 8 CT[F JPDp�EC)*+K+*EXE*N�C[]E�GCW�EWXYCFG�\LX*�K )^�*+^DC�*L�\DFIpLMV*E� T̂KqcRMV�CC[]E
_FDkEIJCK�HCKEUX*�KWPQ[HWXYCWF*E 24 P�. FEM)�CKEU`\*HM)ZZ�L��^*H\ (Completely 
Randomized Design : CRD) 10 q[]E ��FCPL\�FZ�L�e]ECFC 6 �EIVGCjLN d *+ 1 ^DC 
   
����<8��-Q� 
         C]EWPQ[H�EWB^L�EIaU� 3321-2 qcRMK�HJBDWKT\aU�ULC)UMeEKKEU`\�HZJC�FE��E�EUpJCKEU
]̀EJBDWKT\aU� �EgcKhEU+\GZ�FE�ULC)UMbHMKEUWKT\aU�JCBCDEFGF�EIVGCjLN^�EM d a\I ]̀EKEUIDEIWPQ[H ÒR

WKlZ_FDJCHEBEUW*O[IMWPQ[H NA slant �EWVTR�XUT�EfWPQ[H 2 �UG[MJCHEBEU PSA slant )*DFIDEI_XW*O[IM �̂HJC
eECHEBEUW*O[IMWPQ[H PSA WKlZ_FDJC^�DZ��W*O[IMWPQ[H ÒRHLfBk��T 30 ºC WXYCWF*E 24 P�. eEKCG[CC]EWPQ[H ÒR
_\D�E ]̀EJBDWXYC�EU)bFC*HI)Z� ÒWUOI\DFIC[]EK*GRC XUGZJBD�O�FE�WbD�bDCbHMWPQ[HXU+�Ef 108 cfu/�*. 
ÒR 0.5 McFarland ]̀EKEUX*�KWPQ[Ha\IKEUvO\V�C�EU)bFC*HI)Z� ÒWUOIZCJZBCDEFGF ÒRJPD`\�HZ

e]ECFC 10 ^DC PL\�FZ�L�vO\V�C\DFIC[]EK*GRC �*L�JZHOK�UG[M\DFIpLMV*E�^TKWVQRHWVTR��FE�PQ[CWXYCWF*E 
24 P�. ecMC]EpLMHHK B*GMeEKX*�KWPQ[H)*DF ]̀EKEUJBDC[]E^E�XK^T ZGC c̀K*GKhf+)�*)*+U+I+WF*EW�QRH
VQPWUTR�)�\MHEKEU 
 
����
�.]�=��28< 
         ]̀EKEUFG\bCE\bHM)�*ZCJZB*GMeEKKEUX*�KWPQ[H 30 FGC a\IFG\ 5 JZCGZeEKIH\ )*DFC]E�E
ZGC c̀KbCE\)*+KEUbIEI^GFbHM)�* a\IKEUC]EKU+\Eh*HK*EI�E`EZZCJZ`OR)�\MHEKEU)*+ ]̀E
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KEUFE\U�X)�*ZCJZ B*GMeEKCG[CC]EKU+\Eh*HK*EI ÒRZGC c̀KVQ[C`ORJZ)*+bCE\bHM)�*�E*HKJ��
KU+\Ehp�EIWHK�EU A4 a\IJPD\TC�H ÒR�O�FE�WbD� 2B bc[C_X C]EKU+\Eh ÒR*HKHEKEU)*+VQ[C`ORJZ_X
WbDEW�UQRHM scanner WVQRHWKlZZGC c̀KbDH��* FG\VQ[C ÒRJZ)*+��FC`OR)�\MHEKEUaU�\DFIaXU)KU� DT-
SCAN )*+BEUDHI*+bHMVQ[C ÒRJZ`ORWKT\aU�JC)^�*+JZ UF� G̀[MFTW�UE+BNbDH��*`EM�pT T̂ (Reynolds and 
Cunfer, 1997) 
 

F< 
 

���.�0��:��2����.���>�,�:3�T�2� 
���.C� 1 

�����R��
���>��,�:E<7���E���-Q����0�.��6 
eEKKEU�]EUFe)*+WKlZ ĜFHI�EMBCDEFGF ÒR�OHEKEUaU�JZ_B�De]ECFC 50 ^GFHI�EM JCWb^

eGMBFG\C�UgUOjUU�UEP PL�VU KU+ZOR )*+k�WKl^ VZF�EJCWKQHZ`LKVQ[C ÒRbHMKEUX*�KBCDEFGF�OXtSBE
KEUU+ZE\bHMaU�JZ_B�D`ORWKT\eEK)Z� ÒWUOI a\IHEKEUbHMaU� ÒR�GMWK^_\DJC^HC)UK�QH eL\)�*vR]E
C[]E�OWbOIFWbD�ZCJZ)*+\HK bCE\)*+U�XU�EMbHM)�*_��)C�CHC UF� G̀[MJZ_B�D )BDM)*+^EI G̀[M^DC 
\GM)�\MJCkEV ÒR 1 JC�kEVHEKEgPQ[C�O bacterial ooze ÒRJ^D�TFJZ (kEV ÒR 9) ecMC]E^GFHI�EM`ORWKlZ_\D�E
]̀EKEU)IKWPQ[Ha\IFTjO streaking plate ZCHEBEU PSA eEKCG[CW*QHKWKlZa�a*COW\ORIF d ÒR�O*GKhf+K*� 

C�C)*+WXYC�GC �OWB*QHM _\DWPQ[HZUT�L`jT�e]ECFC 20 _HaqW*^ )*DFIDEI_XW*O[IM^�HJCHEBEU NA slant 
WVQRH`]EKEUgcKhEJCbG[C^HC �̂H_X  
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 kEV`OR 9 HEKEUaU�JZ_B�DbHMBCDEFGF)*+�FE�W�OIBEIJCU+ZZ+KEUX*�KJCaUMWUQHC 
K. HEKEU`ORWPQ[HWbDE`]E*EI`EM hydrathode  
b. HEKEU`ORWPQ[HWbDE`]E*EI`EM stomata 
�. HEKEU)ZZ)VU�KU+eEI`G[M D̂C 
M. �FE�W�OIBEI`ORWKT\bc[CJC)X*MX*�KbHMWKh^UKU 
 

���.�0���������,�: 
 eEKKEU`\�HZ�FE��E�EUpJCKEUJBDWKT\aU�KGZBCDEFGFbHMWPQ[H)Z�`OWUOIe]ECFC 20 _Haq
W*^ KGZBCDEFGF�EIVGCjLN Tropical VZF�EWPQ[H�EWB^L G̀[M 20 �EIaU� �E�EUp`]EJBDBCDEFGF)�\MHEKEU
aU�_\D a\IVQPWUTR�)�\MHEKEU�UG[M)UK *GKhf+WXYC)�*vR]EC[]E�OWbOIFWbD� eCJZ_B�D)*+)BDM^EIJC
ÒR�L\ B*GMKEUX*�KWPQ[H40-50 FGC ��FCPL\�FZ�L�`ORvO\V�C\DFIC[]EK*GRC_��)�\MHEKEUbHMaU� �EIVGCjLN

WPQ[H ÒR ]̀EJBDBCDEFGF)�\MHEKEUaU�ULC)UM`OR�L\�QH �EIaU� 3321-2 a\IWv*ORIeEKe]ECFCJZ`ORWXYCaU�
^�He]ECFCJZ ÒRXK T̂ (Little and Hills, 1978 HDEMpcMJC Norman and Henny, 1986) \GM)�\MJCkEV ÒR 10 

K b 

� = 

�

� 
= 

� 



 

 45 

W�QRHC]EBCDEFGF ÒR)�\MHEKEUJZ_B�D eEKKEU`\�HZKEUWKT\aU��E ]̀EKEU)IKWPQ[HZUT�L`jT�HOK�UG[M )*+
]̀EKEUe]E)CKPCT\bHMWPQ[H a\IgcKhE*GKhf+`EM�GfiECFT`IE �UOUFT`IE ^E�FTjOKEUbHM Schaad )*+

�f+ (2001) VZF�EWPQ[H`G[M 20 �EIaU� WXYCWPQ[H Xanthomonas 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

kEV ÒR 10  �FE�ULC)UMJCKEUWKT\aU�bHMWPQ[H)Z�`OWUOI 4 �EIaU�ZCJZBCDEFGF�EI 
VGCjLN Tropical B*GMeEKKEUX*�KWPQ[H 30 FGC 
K.   HEKEUaU�eEKKEUX*�KWPQ[H _HaqW*^ 3114-1 
b. HEKEUaU�eEKKEUX*�KWPQ[H _HaqW*^ 3321-2 
�. HEKEUaU�eEKKEUX*�KWPQ[H _HaqW*^ 5123-1 
M.    HEKEUaU�eEKKEUX*�KWPQ[H _HaqW*^ 6128-1 

 
 
 

� 

� � 

� 
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���.C� 2 

���	4�E��-���=���-Q�E�:.C��C�0�����,�: 
eEKKEU)IKWPQ[HZUT�L`jT�HOK�UG[M  eEKBCDEFGF`OR)�\MHEKEUaU�JZ_B�DeEKKEU`\�HZ

�FE��E�EUpJCKEU`]EJBDWKT\aU�bHMWPQ[H�EWB^L a\IgcKhE*GKhf+`EM�GfiECFT`IE �UOUFT`IE)*+
POFW��O VZF�EWPQ[H`G[MB�\WXYC  Xanthomonas axonopodis pv. dieffenbachiae  

 
;]�M��7�
�:��2���E��=���������,�:3������
� 5 0���
���� 
 

�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� Acropolis 
 

eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L
�EIaU� 3321-2 �E�EUp ]̀EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN Acropolis _\D \GM)�\MJCkEV`OR 10-
11a\I)�\MHEKEU�UG[M)UKJCFGC`OR 8 B*GMeEKKEUX*�KWPQ[H HEKEU`OR�GMWK^_\D�UG[M)UK�QHeL\vR]EC[]E�OWbOIF
WbD�ZCJZKGZJZ ÒR 1 CGZeEKIH\ ^�H�E)�\MHEKEUKGZJZ ÒR 2 FGC ÒR 10 )*+)�\MHEKEUKGZJZ ÒR 3- 5 
B*GMeEKFGC ÒR 15 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH`]EKEUFG\bCE\bHM)�*ZC 
JZB*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E��EWv*ORIUDHI*+bHMVQ[C ÒR
JZ`ORWKT\aU��QH 7.50  
 

�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� Alexis 
 

eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L
�EIaU� 3321-2 �E�EUp ]̀EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN  Alexis _\D \GM)�\MJCkEV ÒR 11-12 
a\I)�\MHEKEU�UG[M)UKJCFGC ÒR 8 B*GMeEKKEUX*�KWPQ[H  HEKEU`OR�GMWK^_\D�UG[M)UK�QHeL\vR]EC[]E�OWbOIF
WbD�ZCJZKGZJZ ÒR 1 CGZeEKIH\ ^�H�E)�\MHEKEUKGZJZ ÒR 2 FGC ÒR 10 )*+)�\MHEKEUKGZJZ ÒR 3- 5 
B*GMeEKFGC`OR 16 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH ]̀EKEUFG\bCE\bHM)�*ZCJZ
B*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E��EWv*ORIUDHI*+bHMVQ[C`ORJZ
ÒRWKT\aU��QH 18.02  
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�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� Calipso 
 

eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L
�EIaU� 3321-2 �E�EUp ]̀EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN Calipso _\D \GM)�\MJCkEV ÒR 11-12 
a\I)�\MHEKEU�UG[M)UKJCFGC ÒR 8 B*GMeEKKEUX*�KWPQ[H HEKEU`OR�GMWK^_\D�UG[M)UK�QHeL\vR]EC[]E�OWbOIF
WbD�ZCJZKGZJZ ÒR 1 CGZeEKIH\ ^�H�E)�\MHEKEUKGZJZ ÒR 2 FGC`OR 8 )*+)�\MHEKEUKGZJZ ÒR 3- 5 
B*GMeEKFGC`OR 15 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH ]̀EKEUFG\bCE\bHM)�*ZCJZ
B*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E��EWv*ORIUDHI*+bHMVQ[C`ORJZ
ÒRWKT\aU��QH 4.18  

 
�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� Sweet heart pink 

eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L
�EIaU� 3321-2 �E�EUp`]EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN  Sweet heart pink_\D \GM)�\MJC
kEV ÒR 11-12 a\I)�\MHEKEU�UG[M)UKJCFGC`OR 10 B*GMeEKKEUX*�KWPQ[H HEKEU ÒR�GMWK^_\D�UG[M)UK�QHeL\
vR]EC[]E�OWbOIFWbD�ZCJZKGZJZ`OR 4 )*+ 5 CGZeEKIH\ �̂H�E)�\MHEKEUKGZJZ ÒR 1 2 FGC ÒR 15 )*+)�\M
HEKEUKGZJZ ÒR 3 B*GMeEKFGC ÒR 18 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH`]EKEUFG\
bCE\bHM)�*ZCJZB*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E
��EWv*ORIUDHI*+bHMVQ[C`ORJZ ÒRWKT\aU��QH 3.73  
 

�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� Tropical 
eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L

aU� isolate 3321-2 �E�EUp ]̀EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN Tropical _\D \GM)�\MJCkEV ÒR 
11-12 a\IVQPWUTR�)�\MHEKEU�UG[M)UKJCFGC`OR 6 B*GMeEKKEUX*�KWPQ[H HEKEU ÒR�GMWK^_\D�UG[M)UK�QHeL\
vR]EC[]E�OWbOIFWbD�ZCJZKGZJZ`OR 1 CGZeEKIH\ ^�H�E)�\MHEKEUKGZJZ`OR 2 JCFGC`OR 8 )*+)�\MHEKEU
KGZJZ`OR 3-5 B*GMeEKFGC ÒR 15 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC W�QRH ]̀EKEUFG\bCE\bHM
)�*ZCJZB*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E��EWv*ORIUDHI*+
bHMVQ[C ÒRJZ ÒRWKT\aU��QH 12.89  

  eEKKEUgcKhEU+\GZ�FE�ULC)UMbHMKEUWKT\aU�JCBCDEFGF 5 �EIVGCjLN VZF�E�EIVGCjLN Alexis 
�O�FE�ULC)UMbHMKEUWKT\aU��EKKF�EBCDEFGF�EIVGCjLNHQRC d �QHUDHI*+ 18.02 UHM*M�E�QH Tropical  
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Acropolis Calipso )*+ Sweet heart pink a\I�OUDHI*+bHMKEUWKT\aU� 12.89 7.50 4.18 )*+ 3.73 
^E�*]E\GZ qcRM)�\MF�EJCBCDEFGFe]ECFC 5 �EIVGCjLN ÒRC]E�E`\�HZCG[C BCDEFGF�EIVGCjLN Sweet heart 
pink �O�FE� D̂EC`EC^�HaU�CO[ JCbf+`ORBCDEFGF�EIVGCjLN Alexis ��HCbDEMH�HC)H^�HKEUWKT\aU�CO[ 
 
 

 
 
 
 
 
 
 
 

 

kEV ÒR 11 KEUWKT\aU�ZCJZBCDEFGF�EIVGCjLN �̂EM d B*GMX*�KWPQ[H X.. axonopodis. pv.  dieffenbachiae  8 
FGC  

K. Acropolis       b. Alexis     
�. Calipso      M. Sweet heart pink     
e. Tropical       v. Alexis (PL\�FZ�L�)      

 
 
 
 
 

� � �

� ��



 

 49 

 
 
 
 
 
 
 
 
 
 

 

       kEV`OR 12 KEUWKT\aU�ZCJZBCDEFGF�EIVGCjLN^�EM d B*GMX*�KWPQ[H X. axonopodis. pv. 
dieffenbachiae 20 FGC 
K. Acropolis       b. Alexis     
�. Calipso       M. Sweet heart pink     
e. Tropical       v. Acropolis (PL\�FZ�L�)  

 

 

 

� 

� 
� � 

� � 7 
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���.C� 3 

;]�M��7�
�:��2���E��=���������,�:3������
� 6 0���
����.C�3-���i��>�E<7E2> �
����3����F02��0� 

�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� 0�<�>�� 
 

   eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�E WPQ[H)Z� ÒWUOI
�EWB^L�EIaU� 3321-2 �E�EUp`]EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN �L*^�EC_\D \GM)�\MJCkEV ÒR 
13 a\I)�\MHEKEU�UG[M)UKJCFGC ÒR 6 B*GMeEKKEUX*�KWPQ[H HEKEU`OR�GMWK^_\D�UG[M)UK�QHeL\vR]EC[]E�O
WbOIFWbD�ZCJZKGZJZ ÒR 1 CGZeEKIH\ ^�H�E)�\MHEKEUKGZJZ`OR 2 FGC`OR 8 )*+)�\MHEKEUKGZJZ ÒR 3- 5 
B*GMeEKFGC ÒR 10 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH`]EKEUFG\bCE\bHM)�*ZC 
JZB*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E��EWv*ORIUDHI*+bHMVQ[C ÒR
JZ`ORWKT\aU��QH 9.69 
 

�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� Alexis 
 

          eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L
�EIaU� 3321-2 �E�EUp ]̀EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN  Alexis _\D \GM)�\MJCkEV ÒR 13 
a\I)�\MHEKEU�UG[M)UKJCFGC ÒR 8 B*GMeEKKEUX*�KWPQ[H  HEKEU`OR�GMWK^_\D�UG[M)UK�QHeL\vR]EC[]E�OWbOIF
WbD�ZCJZKGZJZ ÒR 1 CGZeEKIH\ ^�H�E)�\MHEKEUKGZJZ ÒR 2 FGC ÒR 10 )*+)�\MHEKEUKGZJZ ÒR 3- 5 
B*GMeEKFGC`OR 15 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH ]̀EKEUFG\bCE\bHM)�*ZCJZ
B*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E��EWv*ORIUDHI*+bHMVQ[C`ORJZ
ÒRWKT\aU��QH 18.42  

 
�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� Amingo 

 
          eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L
�EIaU� 3321-2 �E�EUp ]̀EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN Amingo _\D \GM)�\MJCkEV ÒR 13 
a\I)�\MHEKEU�UG[M)UKJCFGC ÒR 7 B*GMeEKKEUX*�KWPQ[H HEKEU`OR�GMWK^_\D�UG[M)UK�QHeL\vR]EC[]E�OWbOIF
WbD�ZCJZKGZJZ ÒR 1 CGZeEKIH\ ^�H�E)�\MHEKEUKGZJZ ÒR 2 FGC`OR 8 )*+)�\MHEKEUKGZJZ ÒR 3- 5 
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B*GMeEKFGC`OR 12 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH ]̀EKEUFG\bCE\bHM)�*ZCJZ
B*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E��EWv*ORIUDHI*+bHMVQ[C`ORJZ
ÒRWKT\aU��QH 10.23  

 
�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� President 
 

          eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L
�EIaU� 3321-2 �E�EUp ]̀EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN President _\D \GM)�\MJCkEV ÒR 13 
a\I)�\MHEKEU�UG[M)UKJCFGC ÒR 10 B*GMeEKKEUX*�KWPQ[H HEKEU`OR�GMWK^_\D�UG[M)UK�QHeL\vR]EC[]E�OWbOIF
WbD�ZCJZKGZJZ ÒR 1 CGZeEKIH\ �̂H�E)�\MHEKEUKGZJZ ÒR 2 )*+ 3 JCFGC ÒR 12 )*+)�\MHEKEUKGZJZ
ÒR 4 )*+ 5 B*GMeEKFGC ÒR 15 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH ]̀EKEUFG\bCE\

bHM)�*ZCJZB*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI ĜFbHM)�*VZF�E��EWv*ORIUDHI
*+bHMVQ[C`ORJZ ÒRWKT\aU� �QH 9.36 
 

�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� Rabido 
          eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L
�EIaU� 3321-2 �E�EUp ]̀EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN  Rabido _\D \GM)�\MJCkEV ÒR 13 
a\I)�\MHEKEU�UG[M)UKJCFGC ÒR 8 B*GMeEKKEUX*�KWPQ[H HEKEU`OR�GMWK^_\D�UG[M)UK�QHeL\vR]EC[]E�OWbOIF
WbD�ZCJZKGZJZ ÒR 1 CGZeEKIH\ ^�H�E)�\MHEKEUKGZJZ`OR 2 FGC ÒR 12 )*+)�\MHEKEUKGZJZ ÒR 3- 5 
B*GMeEKFGC`OR 15 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH ]̀EKEUFG\bCE\bHM)�*ZCJZ
B*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E��EWv*ORIUDHI*+bHMVQ[C`ORJZ
ÒRWKT\aU��QH 9.82 

 
�������,�:E<7�7�
�:��2���E��=���������,�:�
������
�0���
���� Simba 
 

          eEKKEU`\�HZKEUWKT\aU�)*+U+\GZ�FE�ULC)UMbHMaU� VZF�EWPQ[H)Z�`OWUOI�EWB^L
�EIaU� 3321-2 �E�EUp ]̀EJBDWKT\aU�JZ_B�DKGZBCDEFGF�EIVGCjLN Simba_\D \GM)�\MJCkEV`OR 13 a\I
)�\MHEKEU�UG[M)UKJCFGC ÒR 6 B*GMeEKKEUX*�KWPQ[H HEKEU`OR�GMWK^_\D�UG[M)UK�QHeL\vR]EC[]E�OWbOIFWbD�
ZCJZKGZJZ`OR 4 )*+ 5 CGZeEKIH\ ^�H�E)�\MHEKEUKGZJZ ÒR 1 2 FGC`OR 8 )*+)�\MHEKEUKGZJZ`OR 3 
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B*GMeEKFGC`OR 12 ^E�*]E\GZ bCE\)*+U�XU�EMbHM)�*_��)C�CHC)*+W�QRH ]̀EKEUFG\bCE\bHM)�*ZCJZ
B*GMeEKKEUX*�KWPQ[H 30 FGC a\IZGC c̀KbCE\)*+KEUbIEI^GFbHM)�*VZF�E��EWv*ORIUDHI*+bHMVQ[C`ORJZ
ÒRWKT\aU��QH 12.00 

KEUgcKhEU+\GZ�FE�ULC)UMbHMKEUWKT\aU�JCBCDEFGF 6 �EIVGCjLN VZF�E�EIVGCjLN 
Alexis �O�FE�ULC)UMbHMKEUWKT\aU��EKKF�EBCDEFGF�EIVGCjLNHQRC d �QHUDHI*+ 18.42 qcRMJK*DW�OIMKGZ
KEU`\�HZU+\GZ�FE�ULC)UMbHMKEUWKT\aU�JC�UG[M)UK`OR�OU+\GZ�FE�ULC)UMUDHI*+ 18.02 UHM*M�E
�QH Tropical  Simba UDHI*+ 12.00 ��FC Amingo  Rabido  �L* �̂EC )*+ President  �OUDHI*+bHMKEUWKT\
aU� 10.23  9.82  9.69 )*+ 9.36 ^E�*]E\GZ qcRM)�\MF�EJCBCDEFGFe]ECFC 6 �EIVGCjLN ÒR�E�EUp���
WK�U_\DqcRMC]E�E`\�HZCG[C BCDEFGF�EIVGCjLN President  �O�FE�^DEC`EC^�HaU�CO[�EK ÒR�L\ JCbf+ ÒR
BCDEFGF�EIVGCjLN Alexis ��HCbDEMH�HC)H �̂HKEUWKT\aU�CO[ qcRMeEKKEU`\�HZU+\GZ�FE�ULC)UMbHM
KEUWKT\aU�JZ_B�DbHMBCDEFGF�EIVGCjLN ÒRJPDWXYCV�H)*+)��VGCjLNe+WXYCbDH��*VQ[CiECJCKEUgcKhE
U+\GZ�FE�ULC)UMbHMaU�JCBCDEFGF*�K���qcRMe+`]EKEUgcKhEJCbG[C^HC^�H_X  �FE�^DEC`EC �̂HaU�
ÒR`\�HZbHMBCDEFGFVGCjLN ÒRJPDWXYCV�H)*+)���]EBUGZ�*T^*�K����ULXJC^EUEM ÒR 11 

 
�����.C� 11 �ULX�FE� D̂EC`EC^�HaU�bHMBCDEFGFVGCjLNV�H)*+)�� ÒRJPD�*T^*�K��� 
VGCjLN/�EIVGCjLN �FE�W�OIBEIeEKaU� (%) 
Sweet heart pink 3.7 
Calipso 4.18 
Acropolis 7.5 
President 9.36 
�L*^�EC 9.69 
Rabido 9.82 
Amigo  10.23 
Simba 12.0 
Tropical 12.89 
Alexis 18.02 
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kEV ÒR 13 KEUWKT\aU�ZCJZBCDEFGF�EIVGCjLN �̂EM d B*GMX*�KWPQ[H   Xanthomonas  axonopodis pv.  

dieffenbachiae WXYCWF*E 30 FGC  
    K. Alexis    b. Simba   �. Amingo  

M. Rabido  e. �L* �̂EC  v. President 
 

� � 

	 � 

� � 



 

 54 

W�QRH^UFe�HZKEU D̂EC`ECaU�bHM������^�EM d ÒR_\D JCKEUgcKhECO[\DFIFTjO artificial 
inoculation ^E� ÒRHjTZEIUEI*+WHOI\bDEM D̂C)*DFCG[C �E�EUp)Z�M�FE� D̂EC`ECbHM������HHKWXYC 3 
K*L�� (^EUEM ÒR 12) \DFIKGC�QH 
 

1. K*L�� ÒR�O�FE� D̂EC`EC��M �O�FE�W�OIBEIHGCWCQRHM�EeEKWPQ[H�EWB^LaU�VQP 0-15% *�K���
JCK*L��\GMK*�EF�QH Florentino x Lady Jane  Rabido x WX*FW ÒICk�WKl^  WX*FW`OICk�WKl^ x 
Sonate  CE_K x WX*FW`OICk�WKl^ )*+ Prety Ann x Amigo 

2. K*L�� ÒR�O�FE�^DEC`ECXECK*EM �O�FE�W�OIBEIeEKaU� 16-25% JCK*L��CO[�QH Rabido  x 
Figo   Figo x WX*FW ÒICk�WKl^  Sonate x OP.  Rabido x Simba  )*+ Terra x Simba 

3. K*L��`OR�O�FE�H�HC)H �O�FE�W�OIBEIeEKKEU`]E*EIbHMaU� > 25 % JCK*L��CO[�QH 
Florentino x Sonate  Figo xMumuhara  Figo x Lady Jane  Florentino x Mumuhara  
Rabido x Sonate  Florentino x OP.  Florentino x Simba )*+ Sonate x OP. 

 
WBlC_\DF�EVGCjLNVQ[CW�QHMbHM_`Ia\IWvVE+VGCjLNWX*FW ÒICk�WKl^WXYCVGCjLN`OR�OIOC`OR�O

�FE� D̂EC`EC �̂HaU�JCU+\GZ��M W�QRH`]EKEU���KGZVGCjLN ÒRC]E�EeEK^�EMXU+W`g�OKEUp�EI`H\*GKhf+
\GMK*�EF_XIGM*�K���_\DJC L̀K������ ��FCVGCjLN`ORX*�HIJBD�OKEU���WXn\^E�jUU�PE^T (open pollinate) 
_���O)B*�MbHMIOC`OR D̂EC`EC ��M�*JBDH�HC)H �̂HaU�JZ_B�D WXYCXtSBEJCKEUX*�KBCDEFGFWXYCKEU�DE
JCkE�J^DbHMXU+W`g_`I \GMCG[CbDH�FU�]ECcMpcMJCKEUX*�KBCDEFGFWXYCKEU�DEJCXU+W`g_`I�QHVGCjLN
ÒR�O�FE��E�EUpJCKEUXUGZ^GF_\DJCZDECWUE qcRMWXYCVGCjLN`OR�OIOC`ORWB�E+��`ORe+JPDWVQRHKEUXUGZXULM

VGCjLN 
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�����.C� 12 �FE��E�EUpbHM*�K������ �̂EM d JCKEU D̂EC`ECaU�B*GMX*�KWPQ[HXanthomonas  

axonopodis pv.  dieffenbachiae WXYCWF*E 30 FGC  
:8>F02 	4�������.C����-C��� 	4�������.C�����,�: ������/R����������,�: 

�<�>2.C�����.��08�    
Prety Ann x Amigo 2 0 0 
CE_K x WX*FW ÒICk�WKl^ 98 12 12.24 
Rabido x WX*FW`OICk�WKl^ 8 1 12.50 
Florentino x Lady Jane 36 5 13.88 
WX*FW ÒICk�WKl^ x Sonate 7 1 14.28 
�<�>2����.������<��    
Figo x WX*FW ÒICk�WKl^ 76 12 15.78 
Rabido  x Figo 6 1 16.66 
Rabido x Simba 22 4 18.18 
Sonate x OP. 12 3 25 
Terra x Simba 8 2 25 
�<�>2�>��E�    
Florentino x Mumuhara 5 2 40 
Florentino x Simba 2 1 50 
Terra x Amigo 2 1 50 
Florentino x Sonate 2 1 50 
Figo x Lady Jane 9 5 55.55 
Figo xMumuhara 4 3 75 
Rabido x Sonate 1 1 100 
Florentino x OP. 1 1 100 
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���-
��4�3����������<���
����,��3-�0��<7<��,:<-�/��E<7��.��2C�.�/
<,U��� (EMS) 
 
1. ���-
��4�3����������<���
����,��3-�0��<7<��,:<-�/�� 

 
 �
0�� E<7 �����1� 

�
0���- 
 

JPDKDECJZH�HC )*+JZH�HC (HEIL 4 FGCW�QRHWUTR�)`MJZH�HC) {HK��EWPQ[H G̀[M 2 PT[C��FC 
a\I)P�WH`jECH*�FE�WbD�bDC 75% CEC 30 FTCE Ò *DEM\DFIC[]EK*GRC 1 �UG[M )*DF)P�JC�EU*+*EI     
�*HUHKqN�FE�WbD�bDC 20% CEC 20 CE Ò *DEM\DFIC[]EK*GRCCcRM��EWPQ[H 3 �UG[M kEIJC �̂DIDEIW*O[IM )*DFPGKC]E
)�**G�ZCHEBEU��^U MS \G\)X*M`OR�OKEUW^T�H+\OCOCqG*W{^ )*+*\�FE�WbD�bDCbHMjE^LHEBEUB*GK
)*+jE^LWB*lK*M�UcRMBCcRMeEK��^UXK^T W T̂��EU�FZ�L�KEUWeUTSW T̂Za^�QH BA U�F�KGZ TDZ �FE�
WbD�bDCW �̀EKGC 0.5 �K./*. PGKC]EWXYC^DCH�HCWVQRHJPDJCKEUgcKhEKEU`\�HZ�FE�^DEC`ECaU�)*+KEU
PGKC]EJBDWKT\KEUK*EIVGCjLN\DFI�EU*+*EIa�*PTqTC)*+ EMS 

08�������.C�3-��<CQ�� 
 

HEBEU`ORJPDJCKEUWVE+W*O[IMBCDEFGFWXYCHEBEU��^U MMS W T̂�H+\OCOCqG*W{^�FE�
WbD�bDC 0.1 �K./*. )*+\G\)X*MeEK��^U MS W\T� �QH �OKEU*\HM�NXU+KHZbHMjE L̂HEBEUB*GKZEM ĜF
*M�UcRMBCcRMeEK��^UW\T�WB*QH�FE�WbD�bDC\GMCO[�QH NH4NO3  825 �K./*., KNO3  950 �K./*. )*+ 
KH2PO3 85 �K./*. CHKeEKCO[IGM*\�FE�WbD�bDCbHM FeSO47H2O WXYC 13.9 �K./*. )*+ Na2EDTA WXYC 
18.65 �K./*. XUGZ pH 5.7 W�QRHW^UOI�HEBEU)*DFC]E�ECcRM��EWPQ[H ÒRHLfBk��T 121oq �FE�\GC 1.05 KK./^U.
q� CEC 15 CE Ò  
 
 ������C�2-�Q�0>���- 

  JCKEUgcKhECO[JPDJCBCDEFGF`ORWXYC ĜF)`Ce]ECFC 3 VGCjLN �QHVGCjLN*�K���WXn\Amingo 
VGCjLN�XnUT^ )*+VGCjLNWX*FW`OICk�WKl^ qcRMWVE+W*O[IMJCbF\`\*HM PT[C��FC ÒRJPD�QH KDECJZH�HC)*+JZ
H�HC C]EPT[C��FC\GMK*�EF�EWVE+W*O[IMZCHEBEU��^U MMS W T̂� BA U�F�KGZ TDZ �FE�WbD�bDCW �̀EKGC 
0.5 �K./*. C[]E^E*q�a�U� 3% )*+FLDC 0.75% U+\GZ pH 5.7 WVE+W*O[IMJC�kEV�Q\ HLfBk��T 26 + 2 oq 
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kEIJCbF\ 4 HHCqN  qcRMZUUeLHEBEU 15 �*. WVQRHPGKC]EaC\�*E)�**G� WVTR�XUT�Ef)�**G�W^UOI�JPDJC
KEU`UO^\DFI EMS )*+WVTR�XUT�Ef^DCeEK)�**G�e]ECFC�EK��ECKU+ZFCKEUHHKEaCWeCTqT� JPDWXYC
)B*�MbHMPT[C��FCbDH�]EBUGZeL��)P�a�*PTqTC^�H_X  
 

������C�20��,:<-�/�� 

  W^UOI� Stock solution a�*PTqTC `OR�FE�WbD�bDC 20,000 ppm XUT�E^U 10 �T**T*T^U  
KEUW^UOI�`]E_\Da\IKEUPGRMa�*PTqTC 200 �T**TKUG� *+*EIC[]E 10 �T**T*T^U KUHMJBDXUEgeEKWPQ[H\DFI
)��CKUHM�T**TVHUN ÒR��EWPQ[H)*DFbCE\ 0.45 _��UHC )*+WKlZJCbF\�OPEWVQRHX|HMKGC)�M W�QRH D̂HMKEU
e+JPD��HIWeQHeEM^E��FE�WbD�bDC ÒR̂ DHMKEU 
 

���C���-
��4�����<���
����,��3-�0��<7<��,:<-�/�� 

 JPDbDH D̂CK*DEJCB*H\`\*HMHEIL 10 �GX\EBN ÒRPGKC]EeEKPT[C��FCJZbHMBCDEFGFVGCjLN
BCDEFGF 3 �EIVGCjLNbDEM^DCC]E�E)P�JC�EU*+*EIa�*PTqTC ÒR�FE�WbD�bDC^�EM d WXYCWF*E 24-48 PGRFa�M 
a\IWbI�E ÒR�FE�WUlF 80 UHZ/ CE Ò )*DFKUHM�EU*+*EIa�*PTqTCHHK *DEM\DFIC[]EK*GRCCcRM��EWPQ[HeCa�*
PTqTCB�\  )*+W*O[IMJCHEBEU��^UWVTR�XUT�EfIH\ IDEIW*O[IM L̀K 2 �GX\EBN ^UFe�HZ*GKhf+KEU
WX*ORIC)X*M\GM �̂H_XCO[ 
 1. KEUUH\POFT^JC)^�*+�FE�WbD�bDC )*+ VGCjLNbHMBCDEFGF ÒR`\�HZ 
 2. *GKhf+`EM�GfiECbHM^DCBCDEFGF`ORVG�CEJCB*H\`\*HM 
 3. *GKhf+`EM�UOUFT`IE`ORWKORIFbDHMKGZKEUWVTR�PL\a�Ua�aq�eEK^DCK*DEJCB*H\`\*HM 
 4. e]ECFCa�Ua�aq�eEKWq**NX*EIUEK 
  
 WXUOIZW ÒIZ��E^GF)XU G̀[M 4 JC) �̂*+�FE�WbD�bDC U+I+WF*EKEU`UO^a�*PTqTC )*+VGCjLN
a\IJPD)�CKEU`\*HM)ZZ�L��^*H\JC ){�`HWUOI* WXUOIZW`OIZ��EWv*ORIa\I  DMRT  W�QRH^DCBCDEFGF
a^IDEIW*O[IM�EHCLZE*WVQRHX*�K)*+^UFe�HZ*GKhf+`EM�GfiECbHM\HK)*+JZ^�H_X 
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���-
��4�����<���
����,��3-���.��2C�.�/
<,U��� 
 
 JPDaC\�*E)�**G� HEIL 10 �GX\EBN ÒRPGKC]EeEKPT[C��FCJZbHMBCDEFGF 3 �EIVGCjLNbDEM^DC 
�EeL��)P�JC�EU*+*EIWH`Tj�OW`CqG*a{WC^ WXYC�TRMK�HK*EIVGCjLNqcRMW^UOI�a\IKEU\�\^E�XUT�E^U ÒR
^DHMKEU)*DF`]EJBDX*H\WPQ[H  a\IKUHM��EC�T**TVHUNbCE\P�HM 0.22 _��UHC B*GMeEKCG[C)Z�Mp�EI 
EMS ÒR^DHMKEU XUGZ�FE�WbD�bDC\DFIHEBEU��^U MS \G\)X*MXUEgeEK�EU�FZ�L�KEUWeUTSW T̂Za^ 
a\IC]EaC\�*E)�**G��EHTC��WZ`ZC�EU*+*EI EMS U�F�KGZHEBEUWB*F  �FE�WbD�bDC^�EMd JC�kEV
WbI�EZCW�UQRHMWbI�EW*O[IM ÒR�FE�WUlF 80 UHZ/CE Ò  �FE�WbD�bDC*+ 10 PT[C CECWF*E 2 PGRFa�M )*DFKUHM
)IK)�**G�HHKeEK�EU*+*EI EMS *DEM\DFIC[]EK*GRCB*EId �UG[M qGZ\DFIKU+\EhKUHMCcRM��EWPQ[HeC
)BDM  IDEI)�**G��EWVE+W*O[IMZCHEBEUPGKC]EIH\   IDEIW*O[IM L̀K d 15 FGC kEIB*GMWVE+W*O[IMWXYC
U+I+WF*E 2 �GX\EBN ^UFe�HZ*GKhf+KEUWX*ORIC)X*M\GM �̂H_XCO[ 
 1. KEUUH\POFT^JC)^�*+�FE�WbD�bDC )*+ VGCjLNbHMBCDEFGF ÒR`\�HZ 
 2. *GKhf+`EM�GfiECbHM^DCBCDEFGF`ORVG�CEJCB*H\`\*HM 
 3. W�UQRHMB�EI`EMPOFW��O ÒR)�\MpcM�FE�WX*ORIC)X*MbHMIOC 
 4. *GKhf+`EM�GfiECbHMBCDEFGFJCWUQHCqE)*CCHKB*H\`\*HM 

WXUOIZW`OIZ��E^GF)XU G̀[M 4 JC)^�*+�FE�WbD�bDC U+I+WF*EKEU`UO^a�*PTqTC )*+VGCjLNa\IJPD
)�CKEU`\*HM)ZZ�L��^*H\JC ){�`HWUOI* WXUOIZW ÒIZ��EWv*ORIa\I  DMRT  W�QRH^DCBCDEFGFa^IDEI
W*O[IM�EHCLZE*WVQRHX*�K)*+^UFe�HZ*GKhf+`EM�GfiECbHM\HK)*+JZ �̂H_X 
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F< 
 
F<���-
��4�3����������<���
����,��3-�0��<7<��,:<-�/��E<7��.��2C�.�/
<,U��� (EMS) 
 
F<���-
��4�3����������<���
����,��3-�0��<7<��,:<-�/�� 
 

1.1 F<=���
����E<7:��2�=�2=��=��,:<-�/���>��
���������-C��� 
 

KEUeL��)P�bDHbHMBCDEFGF G̀[M 3 VGCjLN  ÒRa�*PTqTC�FE�WbD�bDC 0  0.05  0.1 )*+ 0.2 
WXHUNWqlC^N WXYCWF*E 24 )*+ 48 PGRFa�M  kEIB*GMFEMW*O[IMCEC 14 FGC  ZGC`cKHG^UEKEUUH\POFT^ VZF�E 
KEU`UO^a�*PTqTC`OR�FE�WbD�bDC\GMK*�EFWXYCWF*ECEC 48 PGRFa�M ��M�*JBDPT[C��FCbDH^EIB�\  \GMCG[C
JCKEUgcKhECO[)*+�UG[M^�H_XW*QHKJPDWF*EKEU`UO^WVOIM 24 PGRFa�M VZF�E BCDEFGFVGCjLN�XnUT^`OR_\DUGZa�*
PTqTCWbD�bDC 0.05 WXHUNWqlC^N  �OHG^UEKEUUH\POFT^�EKKF�E 50 WXHUNWqlC^N (70 WXHUNWqlC^N)  ��FC�FE�
WbD�bDC0.1 WXHUNWqlC N̂ JBDHG^UEKEUUH\POFT^ R̂]EKF�E 50 WXHUNWqlC N̂ (40 WXHUNWqlC N̂) �O�FE�)^K �̂EMKGC
`EM�pT^THI�EM�OCGI�]E�GS (^EUEM`OR 13)  W�QRHFTW�UE+BN\DFI��KEUp\pHI (regression analysis) VZF�E ÒR
�FE�WbD�bDC 0.084 WXHUNWqlC^N JBDHG^UEKEUUH\POFT^*\*M�UcRMBCcRM (kEV ÒR 13 K)  BCDEFGFVGCjLN Amingo
ÒR_\DUGZa�*PTqTCWbD�bDC 0.05 WXHUNWqlC N̂  �OHG^UEKEUUH\POFT^�EKKF�E 50 WXHUNWqlC^N (70 WXHUNWqlC^N)  

��FC�FE�WbD�bDC 0.1 WXHUNWqlC^N JBDHG^UEKEUUH\POFT^ R̂]EKF�E 50 WXHUNWqlC^N (30 WXHUNWqlC^N)  )^K �̂EM
KGC`EM�pT^THI�EM�OCGI�]E�GS (p=0.01)  (^EUEM ÒR 13)  W�QRHFTW�UE+BN\DFI��KEUp\pHI (regression 
analysis) VZF�E ÒR�FE�WbD�bDC 0.078 WXHUNWqlC N̂  JBDHG^UEKEUUH\POFT^*\*M�UcRMBCcRM (kEV ÒR 14 b)  
�]EBUGZBCDEFGFVGCjLNWX*FW ÒICk�WKl^ ÒR_\DUGZa�*PTqTCWbD�bDC 0.05 WXHUNWqlC^N �OHG^UEKEUUH\POFT^
�EKKF�E 50 WXHUNWqlC^N (80 WXHUNWqlC^N)  ��FC�FE�WbD�bDC 0.1 )*+ 0.2 WXHUNWqlC^N JBDHG^UEKEUUH\
POFT^ R̂]EKF�E 50 WXHUNWqlC N̂ (40 )*+ 20 WXHUNWqlC N̂^E�*]E\GZ)  �O�FE�)^K^�EMKGC`EM�pT^THI�EM�O
CGI�]E�GS (p=0.01) (^EUEM ÒR 13)  W�QRHFTW�UE+BN\DFI��KEUp\pHI VZF�E ÒR�FE�WbD�bDC 0.088 
WXHUNWqlC^N  JBDHG^UEKEUUH\POFT^*\*M�UcRMBCcRM (kEV ÒR 14 �)   

W�QRHVTeEUfE�FE�WbD�bDCbHMa�*PTqTC VZF�E �FE�WbD�bDC��Mbc[C ]̀EJBDHG^UEKEUUH\
POFT^bHMbDHBCDEFGF*\*M)^K^�EMKGCHI�EM�OCGI�]E�GS`EM�pT T̂ (p=0.01) a\IWvVE+�FE�WbD�bDC 0.2 
WXHUNWqlC N̂  ��M�*JBDKEUUH\POFT^bHMPT[C��FCbDHBCDEFGFVGCjLN�XnUT^ )*+ VGCjLN  AmingoWB*QH                  
0 WXHUNWqlC N̂  �M�OWVOIMVGCjLNWX*FW`OICk�WKl^W`�ECG[C`OR�E�EUp`C �̂Ha�*PTqTC ÒR�FE�WbD�bDC\GMK*�EF_\D 
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)*+UH\POFT^ 20 WXHUNWqlC^N  HI�EM_UKl^E�bDHBCDEFGFVGCjLN Amingo �OHG^UEKEUUH\POFT^^R]E�L\�QH 43.25 
WXHUNWqlC^N (^EUEM ÒR 13)  bDHBCDEFGF ÒR_\DUGZa�*PTqTCW�QRHC]E_XPGKC]EJBDWKT\IH\)*+UEKZCHEBEU��^U 
MS ÒRXUEgeEK�HUNa�C  D̂CBCDEFGF`OR_\DUGZ�EUa�*PTqTCe+�ObCE\ D̂CHFZ JZ)*+UEK�ObCE\JBS�
KF�E^DC�FZ�L� (kEV`OR 15) _��VZ*GKhf+bHM D̂CBCDEFGF ÒR�T\XK^T  W�QRH�GMWK^KEUWeUTSW^TZa^^DC
BCDEFGF ÒR_\DUGZa�*PTqTC�FE�WbD�bDC R̂]E d �OKEU)^KIH\)*+WeUTSW^TZa^_\D\OKF�E D̂CBCDEFGF`OR_\DUGZ
a�*PTqTC�FE�WbD�bDC��M d   
 
�����.C� 13 HG^UEKEUUH\POFT^bHMbDHBCDEFGFVGCjLN�XnUT^ Amingo WX*FW`OICk�WKl^B*GMeL��)P�a�*PTqTC

WXYCWF*E 24 PGRFa�M 
�FE�WbD�bDCbHMa�*PTqTC (%) 

VGCjLN 
0 0.05 0.1 0.2 

Wv*ORI)^�*+VGCjLN 

�XnUT^ 100a 70b 40cd 0d 52.5A 
Amingo 100a 70b 30cd 0d 43.25B 
WX*FW ÒICk�WKl^ 100a 80b 40cd 20d 60A 
Wv*ORI)^�*+�FE�WbD�bDC 100A 73.33A 36.67B 6.67C  
F-test     Col  ** 

    VGCjLN  ** 
    Col x VGCjLN  ** 

   

C.V. (%) 24.32     

**  �O�FE�)^K �̂EMKGC`EM�pT^THI�EM�OCGI�]E�GS  (p = 0.01) 

��EWv*ORIU+BF�EMVGCjLN)*+�FE�WbD�bDCbHM EMS JC)^�*+)pF ÒRK]EKGZ\DFI ĜFHGKhU ÒRU�F�KGC_���O�FE�
)^K �̂EMKGC`EM�pT T̂HI�EM�OCGI�]E�GS W�QRH^UFe�HZ\DFIFTjO DMRT 
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kEV ÒR 14  HG^UEKEUUH\POFT^�UcRMBCcRMbHMbDHBCDEFGFVGCjLN^�EM d B*GMeL��)P�a�*PTqTCWXYCWF*E   24 
PGRFa�M )*DFWVE+W*O[IMWXYCWF*E 3 �GX\EBN 
K BCDEFGFVGCjLN�XnUT^   
b BCDEFGFVGCjLNAmingo   
� BCDEFGFVGCjLNWX*FW`OICk�WKl^ 

��
�

���
��
���

��
�


�
����

 
 

	���������� 	!�������"#�� (%)  

LD50 = 

LD50 = 0.078 

LD50 = 

� 

. 

� 
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               K         b 

kEV ÒR 15 D̂CBCDEFGF ÒR_\DB*GMeEKeL��)P�a�*PTqTCCEC 90 CE`O W�QRHWVE+W*O[IMWXYCWF*E 6 �GX\EBN 
        K a�*PTqTC�FE�WbD�bDC 0 WXHUNWqlC N̂  
        b a�*PTqTC�FE�WbD�bDC 0.1 WXHUNWqlC N̂  
 

1.2 =���  	4�����2R�:<�,��<�0��E<7:��2���E�>�=�����3�=����������
��<
����	�>2E-> 
,:<-�/�� 
 

�FE�WbD�bDCa�*PTqTCWVTR�bc[C��M�*JBDbCE\bHMXEKJZBCDEFGF`G[M 3 VGCjLN �QH VGCjLN
�XnUT^  VGCjLN Amingo  )*+VGCjLNWX*FW ÒICk�WKl^ �ObCE\ 40 µm qcRMJK*DW�OIMKGZ^DC�FZ�L� ÒR_����EC
KEUeL��)P�a�*PTqTC ) �̂_���O�FE�)^K �̂EM`EM�pT^T (kEV ÒR 16)  �]EBUGZe]ECFCbHMW�l\ �*HaUV*E�^N
JCWq**NXEKJZBCDEFGF`G[M 3 VGCjLN  `OR_����ECKEUeL��)P�bDHJC�EU*+*EIa�*PTqTC (58-65 XEKJZ) 
�EKKF�EJZ ÒRVG�CEeEKbDH ÒReL��)P�a�*PTqTC 0.1 WXHUNWqlC N̂ (26-33 XEKJZ)  XU+�Ef 2 W �̀E  )^K �̂EM
KGCHI�EM�OCGI�]E�GSITRM  W�QRHVTeEUfE�FE�BCE)C�CbHMXEKJZ VZF�E a�*PTqTCWbD�bDC 0.1 WXHUNWqlC^N  
��M�*JBDe]ECFCXEKJZ^�HVQ[C`ORWVTR�bc[CWXYC_XJC`]ECHMW\OIFKGCKGZBCDEFGF G̀[M 3 VGCjLN  a\IVGCjLN�XnUT^
ÒR_\DUGZa�*PTqTCWbD�bDC 0.1 WXHUNWqlC^N  �O�FE�BCE)C�C XEKJZ��M�L\�QH 50.33 XEKJZ �̂HVQ[C ÒR 4 
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^EUEM�T**TW�^U  ��FCBCDEFGFVGCjLN Amingo �O�FE�BCE)C�CbHMXEKJZCDHI ÒR�L\ (36.6 XEKJZ �̂H
VQ[C ÒR 4 ^EUEM�T**TW�^U) (^EUEM`OR 14)  
 
�����.C� 14  bCE\ e]ECFCW�l\�*HaUV*E�^N)*+�FE�BCE)C�CbHMXEKJZbHMBCDEFGF`G[M 3 VGCjLN  

B*GMeEKeL��)P��EU*+*EIa�*PTqTCWXYCWF*E 24 PGRFa�M 
VGCjLN �FE�WbD�bDC 

(%) 
bCE\XEKJZ 

(µm) 
e]ECFCW�l\      

�*HaUV*E� N̂ 
�FE�BCE)C�CbHMXEKJZ 

(stomata / 4 mm2 ) 
Spirit 0 40.03 58.667a 40.000bc 
 0.1 40.60 26.667b 50.333a 
Amingo 0 40.00 60.000a  27.333e 
 0.1 40.06 33.000b 36.667cd 
WX*FW ÒICk�WKl^ 0 40.00 65.333a  30.000de 
 0.1 40.06 33.333b 47.333ab 

F-test  ns ** ** 
C.V. (%)  1.97 9.62 7.93 

ns _���O�FE�)^K �̂EM`EM�pT T̂  
** �O�FE�)^K^�EMKGC`EM�pT T̂HI�EM�OCGI�]E�GSITRM (p = 0.01) 

��EWv*ORIU+BF�EMVGCjLN)*+�FE�WbD�bDCbHM EMS JC)^�*+)pF ÒRK]EKGZ\DFI ĜFHGKhU ÒRU�F�KGC_���O�FE�
)^K �̂EMKGC`EM�pT T̂HI�EM�OCGI�]E�GS W�QRH^UFe�HZ\DFIFTjO DMRT 
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   K     b 

  
   �     M 

  
e     v 

kEV ÒR 16 *GKhf+XEKJZbHMBCDEFGF 3 VGCjLN eEK^DC ÒR��ECKEUeL��)P�\DFIa�*PTqTC (ZEUN 50 
_�a�UW�^U) 
K BCDEFGFVGCjLN�XnUT^ 0 WXHUNWqlC N̂         b BCDEFGFVGCjLN�XnUT^ 0.01 WXHUNWqlC^N 
� BCDEFGFVGCjLNAmingo 0 WXHUNWqlC N̂         M BCDEFGFVGCjLNAmingo 0.01 WXHUNWqlC N̂  
e BCDEFGFWX*FW ÒICk�WKl^ 0 WXHUNWqlC N̂         v BCDEFGFWX*FW ÒICk�WKl^ 0.01 WXHUNWqlC N̂ 
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 1.3 ���;]�M�	4����,:�,2,/2�<����� 
 

)�DF�Ee]ECFCW�l\�*HaUV*E�^NJCWq**N�L�bHMJZ ÒR_\DeEKKEUeL��)P�bDHJC�EU*+*EI
a�*PTqTCWbD�bDC 0.1 WXHUNWqlC^N ) �̂W�QRH^UFe�HZe]ECFCa�Ua�aq�X*EIUEK VZF�E BCDEFGF G̀[M 3 VGCjLN
�QH VGCjLN�TXnUT^  VGCjLNAmingo  )*+VGCjLNWX*FW ÒICk�WKl^ ÒReL��)P�\DFIa�*PTqTC�Oe]ECFCa�Ua�aq�
WVTR�bc[CWXYC�HMW �̀EW�QRHW ÒIZKGZ^DC�FZ�L� (0 WXHUNWqlC^N) (^EUEM`OR 15 )*+ kEV ÒR 17) JCe]ECFCCO[
VZF�E VGCjLNAmingoJBDKEUWVTR�PL\a�Ua�aq���M�L\ 20 WXHUNWqlC^N  ��FCVGCjLN�XnUT^ )*+VGCjLNWX*F
W`OICk�WKl^  JBDWXHUNWqlC N̂KEUWVTR�PL\a�Ua�aq�WXYC�HMPL\W �̀EKGC 10 WXHUNWqlC^N (^EUEM ÒR 15) 
 
�����.C� 15 WXHUNWqlC^NKEUWKT\KEUWVTR�PL\a�Ua�aq�JCBCDEFGF`ORVG�CEeEKbDHqcRM��ECKEUeL��a�*PTqTC

WXYCWF*E 24 PGRFa�M 
VGCjLN �FE�WbD�bDC (%) e]ECFC D̂C ÒRJPD e]ECFCWXHUNWqlC^N 
�XnUT^ 0.1 10 10 
Amingo 0.1 10 20 
WX*FW`OICk�WKl^ 0.1 10 10 
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  K     b 

                 
�     M 

  
 e     v 

kEV ÒR 17 e]ECFCa�Ua�aq�X*EIUEKBCDEFGFbHMBCDEFGF 3 VGCjLN ÒR��ECKEUeL��)P�\DFIa�*PTqTC
(600 W �̀E)  
K :BCDEFGFVGCjLN�XnUT^ 0 WXHUNWqlC^N         b :BCDEFGFVGCjLN�XnUT^ 0.01 WXHUNWqlC N̂ 
� :BCDEFGFVGCjLN Amingo 0 WXHUNWqlC N̂         M  :BCDEFGFVGCjLN Amingo 0.01 WXHUNWqlC N̂  
e :BCDEFGFWX*FW`OICk�WKl^ 0 WXHUNWqlC^N      v :BCDEFGFWX*FW ÒICk�WKl^ 0.01 WXHUNWqlC N̂ 
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2. F<=����.��<2C�.�/
<,U����>�����<���
���������
� 
 
2.1  F<=���
����E<7:��2�=�2=��=����.��<2C�.�/
<,U����>��
���������-C��� 

 
KEUeL��)P�)�**G�BCDEFGF`G[M 3 VGCjLN ÒR�FE�WbD�bDC 0, 0.50, 0.75, 1.00 )*+ 1.25 

WXHUNWqlC^N  WXYCWF*E 90 CE Ò  �O�* ]̀EJBD)�**G��O�OqO\_XeEKW\T�JC`LK�FE�WbD�bDC  IKWFDCPL\�FZ�L�  
kEIB*GMWVE+W*O[IMCEC 14 FGC ZGC c̀KHG^UEKEUUH\POFT^ VZF�E BCDEFGFVGCjLN�XnUT^`OR_\DUGZWH`jT*�OW`C
qG*a{WC`WbD�bDC 0.05 WXHUNWqlC N̂ �OKEUUH\POFT^ 100 WXHUNWqlC N̂ _��)^K �̂EMeEKPL\�FZ�L� ��FC�FE�
WbD�bDC 0.75 )*+ 1.0 WXHUNWqlC N̂ JBDKEUUH\POFT^ R̂]EKF�E 50 WXHUNWqlC^N (20 WXHUNWqlC N̂W`�EKGC) (^EUEM ÒR 
16)  W�QRHFTW�UE+BN\DFI��KEUp\pHI VZF�E ÒR�FE�WbD�bDC 0.677 WXHUNWqlC^N JBDHG^UEKEUUH\POFT^*\*M
�UcRMBCcRM (kEV ÒR 18 K) BCDEFGFVGCjLN Amingo ÒR_\DUGZWH`jT*�OW`CqG*WC^WbD�bDC 0.05 )*+ 0.75 
WXHUNWqlC N̂  �OKEUUH\POFT^ 100 WXHUNWqlC^N  _��)^K^�EMKGCeEKPL\�FZ�L�  ��FC�FE�WbD�bDC 1.25 
WXHUNWqlC N̂ JBDKEUUH\POFT^^R]EKF�E 50 WXHUNWqlC N̂ (40 WXHUNWqlC^N) (^EUEM ÒR 16)  W�QRHFTW�UE+BN\DFI
��KEUp\pHI (regression analysis) VZF�E ÒR�FE�WbD�bDC 1.08 WXHUNWqlC^N  JBDHG^UEKEUUH\POFT^*\*M
�UcRMBCcRM (kEV`OR 18 b)  �]EBUGZBCDEFGFVGCjLNWX*FW ÒICk�WKl^`OR_\DUGZ�EUWH`jT*�OW`CqG*a{WC^WbD�bDC 
0.05 )*+ 0.75 WXHUNWqlC^N  �OKEUUH\POFT^ 100 WXHUNWqlC^N  _��)^K^�EMeEKPL\�FZ�L�  ��FC�FE�WbD�bDC 
1.25 WXHUNWqlC N̂  JBDKEUUH\POFT^ R̂]EKF�E 50 WXHUNWqlC^N (20 WXHUNWqlC^N) (^EUEM ÒR 16)  W�QRHFTW�UE+BN\DFI
��KEUp\pHI VZF�E `OR�FE�WbD�bDC 1.02 WXHUNWqlC^N  JBDHG^UEKEUUH\POFT^*\*M�UcRMBCcRM (kEV ÒR 18 
�)   

W�QRHVTeEUfE�FE�WbD�bDCbHMWH`jT*�OW`CqG*a{WC^ VZF�E �FE�WbD�bDC��Mbc[C`]EJBD
HG^UEKEUUH\POFT^bHMbDHBCDEFGF*\*M)^K^�EMKGCHI�EM�OCGI�]E�GS`EM�pT T̂ (p=0.05) a\I�FE�WbD�bDC 
1.25 WXHUNWqlC^N  ��M�*JBDKEUUH\POFT^bHM)�**G�BCDEFGFVGCjLN�XnUT^WB*QH 0 WXHUNWqlC^N  �OVGCjLN
Amingo )*+VGCjLNWX*FW ÒICk�WKl^ ÒR�E�EUp`C �̂HWH`jT*�OW`CqG*a{WC^ ÒR�FE�WbD�bDC\GMK*�EF_\D  
UH\POFT^ 40 )*+ 20 WXHUNWqlC^N  HI�EM_UKl^E�bDHBCDEFGFVGCjLN�XnUT^�OHG^UEKEUUH\POFT^ R̂]E�L\�QH 48 
WXHUNWqlC^N (^EUEM ÒR 16)  )�**G�BCDEFGF ÒR_\DUGZWH`jT*�OW`CqG*a{WC^  W�QRHC]E_XPGKC]EJBDWKT\IH\)*+
UEKZCHEBEU��^U MS `ORXUEgeEK�HUNa�C  ^DCBCDEFGF ÒR_\DUGZ�EUWH`jT*�OW`CqG*a{WC^_��VZ
*GKhf+bHM D̂CBCDEFGF ÒR�T\XK^T   
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�����.C� 16 HG^UEKEUUH\POFT^bHM)�**G�BCDEFGFVGCjLN�XnUT^ Amingo  )*+WX*FW`OICk�WKl^B*GMeL��)P�
WH`jT*�OW`CqG*a{WC^WXYCWF*E 90 CE Ò 

�FE�WbD�bDCbHMWH`jT*�OW`CqG*a{WC^ (%) 
VGCjLN 

0 0.50 0.75 1.00 1.25 
Wv*ORI)^�*+VGCjLN 

�XnUT^ 100a 100a 20c 20c 0d 48 B 
Amingo 100a 100a 100a 60bc 40c 80 A 
WX*FW ÒICk�WKl^ 100a 100a 100a 80b 20c 80 A 
Wv*ORI)^�*+�FE�WbD�bDC  100 A 100 A 73.33 A 53.33 A 20 B  
F-test EMS ** 

VGCjLN ** 
EMS x VGCjLN * 

   
 

C.V. % 46.97      

*  �O�FE�)^K �̂EMKGC`EM�pT T̂HI�EM�OCGI�]E�GS  (p = 0.05) 

** �O�FE�)^K^�EMKGC`EM�pT^THI�EM�OCGI�]E�GSITRM (p = 0.01)   
��EWv*ORIU+BF�EMVGCjLN)*+�FE�WbD�bDCbHMWH`jT*�OW`CqG*a{WC^JC) �̂*+)pF ÒRK]EKGZ\DFI ĜFHGKhU`OR
U�F�KGC_���O�FE�)^K^�EMKGC`EM�pT^THI�EM�OCGI�]E�GS W�QRH^UFe�HZ\DFIFTjO DMRT 
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kEV ÒR 18 HG^UEKEUUH\POFT^bHM)�**G�BCDEFGFVGCjLN^�EM d B*GMeL��)P�WH`jT*�OW`CqG*a{WC^WXYCWF*E 
90 CE`O 
  K BCDEFGFVGCjLN�XnUT^   
  b BCDEFGFVGCjLN Amingo   
  � BCDEFGFVGCjLNWX*FW ÒICk�WKl^ 
 

 

��
�

���
��
���

��
�


�
����

 

	���������������$�!�������! %�����"#�� (%) 

LD50 = 0.677 

LD50 = 1.08 

� 

� 

. 

LD50 = 1.02 
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   2.2 F<=����.��<2C�.�/
<,U����>�����	��5=�������
�3�E�<��<8� 
  

C]E^DCBCDEFGF`G[M 3 VGCjLN�QH VGCjLN�XnUT^ VGCjLNAmingo )*+VGCjLNWX*FW`OICk�WKl^ ÒR��EC
KEUPGKC]EJBDWKT\UEKHHK�EX*�KJCaUMWUQHMWUQHCqE)*CVUEM)�M 70 %  X*�KJCFG�\LX*LK �QH        
KEZ�+VUDEF�GZ (^EUEM ÒR 17 kEV`OR 19) VZF�E B*GMX*�K 1 Xs  VGCjLN Amingo ÒReL��)P�WH`jT*�OW`CqG*a{
WC^`OR�FE�WbD�bDC 0.75 WXHUNWqlC N̂  HHK\HKe]ECFC 3 ^DC eEK 5 ^DC VZ\HK`OR�O*GKhf+�T\XK^T 2 
\HK �QH \HK�O�O\HKXK^T) �̂_���OX*O\HK  HOK\HK�O*GKhf+ZT\WZO[IF \HK�O�OqO\ (kEV ÒR 20) 
 
�����.C� 17  KEUWeUTSW^TZa^bHMBCDEFGF G̀[M 3 VGCjLN qcRMPGKC]EeEKaC\�*E)�**G�`OR��ECKEUeL��)P�

�EU*+*EI EMS �FE�WbD�bDC^�EM d WXYCWF*E 90 CE`O \�)*JCWUQHqE)*C ÒRVUEM)�M 50-
75 WXHUNWqlC^N WXYCWF*E 3 W\QHC 

VGCjLN �FE�WbD�bDC`ORJPD 
(%) 

e]ECFCJZWv*ORI 
(JZ) 

�FE�KFDEM`UM
VL��Wv*ORI (q�.) 

�FE���MWv*ORI
(q�.) 

�XnUT^   0   5 3 4 
 0.5 6 5 3 
 0.75 6 5 3 

Amingo 0  3 3 2 
 0.5 0 0 0 
 0.75 6 3.5 2.3 

WX*FW ÒICk�WKl^ 0  5 3.5 4 
 0.5 5 4 4 
 0.75 0 0 0 
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                K 

 
       b  

 
� 

kEV ÒR 19 ^DCBCDEFGF`G[M 3 VGCjLNeEKKEUPGKC]E)�**G� ÒR��ECKEUeL��)P�WH`jT*�OW`CqG*a{WC^ C]E
HHK�EX*�KJCaUMWUQHCqE)*CWXYCWF*E 1-3 W\QHC 
K BCDEFGFVGCjLN�XnUT^`OR�FE�WbD�bDC 0 WXHUNWqlC^N (qDEI) 0.5 WXHUNWqlC N̂ (K*EM) )*+0.75 
WXHUNWqlC^N (qDEI) HEIL 3 W\QHC 

b BCDEFGFVGCjLNAmingo ÒR�FE�WbD�bDC 0 WXHUNWqlC^N (qDEI) )*+ 0.75 WXHUNWqlC N̂ )*+(bFE) 
HEIL 1 W\QHC 

� BCDEFGFVGCjLNWX*FW`OICk�WKl^ ÒR�FE�WbD�bDC 0 WXHUNWqlC^N (qDEI) )*+ 0.75 WXHUNWqlC^N 
(bFE) HEIL 1 W\QHC  
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      K 

 
b 

 
      � 

kEV ÒR 20 \HKBCDEFGFVGCjLN Amingo ÒR_\DeEKKEUeL��)P�)�**G�\DFIWH`jT*�OW`CqG*a{WC^ ÒR�FE� 
WbD�bDC 0.75 WXHUNWqlC N̂ CEC 90 CE`O B*GMeEKX*�KCEC 1 Xs 6 W\QHC 
K \HKXK T̂  
b \HK_���OX*O\HK   
� \HKZT\WZO[IF  �OqO\ 
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2.3  ������	0��:��2F
�E��.���
������2=�����.C�T��	�����.�C�������.��<2C�.�/
<,U��� 
            

W�QRHIDH��OWe* polyacrylamide ÒR��ECKEU)IKWHC_q�N\DFIU+ZZ�OIDH� 2 U+ZZ �QH 
esterase )*+ peroxidase VZF�E U+ZZ peroxidase _�� T̂\�O  )^�U+ZZWHC_q�N esterase ^T\�O)*+JBD
U�X)ZZ_qa�)KU�PG\WeC )*+JPD)IK�FE�)^K �̂EMU+BF�EM^DC�FZ�L�KGZ^DC ÒR_\DUGZ�EUWH`jT*�OW`C
qG*a{WC`_\D  \GMCG[CecMJPDU+ZZWHC_q�N esterase JCKEUIDH��OWVQRH^UFe�HZ�FE��GC)XUbHMBCDEFGF
G̀[M 3 VGCjLN ÒR��ECKEUPGKC]EKEUK*EIVGCjLN\DFIWH`jT*�OW`CqG*a{WC^ VZF�E JCVGCjLN�XnUT^`OReL��)P�        

WH`jT*�OW`CqG*a{WC^ 0.5 WXHUNWqlC N̂ JBDU�X)ZZbHMWHC_q�N esterase `ORU+I+`EMKEUW�*QRHC`OR (Rf) 
0.8 1.4 1.32 1.21 )^K^�EMeEK^DCJCPL\�FZ�L� e]ECFC 4 D̂CeEKe]ECFC^DC`G[MB�\ 7 ^DC (57 
WXHUNWqlC^N) ��FC�FE�WbD�bDC 0.75 WXHUNWqlC N̂ JBDU�X)ZZbHMWHC_q�N esterase `OR Rf 1.6 )^K^�EMeEK
PL\�FZ�L� e]ECFC 1 D̂CeEKe]ECFC^DC`G[MB�\ 2 D̂C (50 WXHUNWqlC^N) (kEV ÒR 21 K) �]EBUGZVGCjLN
Amingo`OReL��)P�WH`jT*�OW`CqG*a{WC^ 0.75 WXHUNWqlC^N �O D̂CBCDEFGF ÒR�O*GKhf+�T\XK T̂_XeEKW\T� 2 
*GKhf+�QH \HK�O�O\HKXK T̂) �̂_���OX*O\HK )*+\HK�O*GKhf+ZT\WZO[IF \HK�O�OqO\ JBDU�X)ZZbHM
WHC_q�N esterase ÒR Rf 1.0 )*+ 1.52 )^K^�EMeEK^DCJCPL\�FZ�L� e]ECFC 2 ^DCeEKe]ECFC^DC`G[MB�\ 
9 ^DC (�T\WXYC 22 WXHUNWqlC^N) (kEV ÒR 21 b)  )*+JCBCDEFGFVGCjLNWX*FW ÒICk�WKl^ ÒReL��)P� WH`jT*�OW`C
qG*a{WC^ 0.5 WXHUNWqlC^N JBDU�X)ZZbHMWHC_q�N esterase `OR Rf 0.9)^K^�EMeEK D̂CJCPL\�FZ�L� 
e]ECFC 1 D̂CeEKe]ECFC D̂C G̀[MB�\ 3 D̂C (�T\WXYC 33 WXHUNWqlC^N) ��FC�FE�WbD�bDC 0.75 WXHUNWqlC^N 
JBDU�X)ZZbHMWHC_q�N esterase ÒR Rf 1.0 )*+ 1.4 )^K^�EMeEKPL\�FZ�L� e]ECFC 2 D̂CeEKe]ECFC^DC
G̀[MB�\ 6 ^DC (33 WXHUNWqlC^N) (kEV ÒR 21 �) 
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kEV ÒR 21 U�X)ZZWHC_q�NU+ZZ esterase JCBCDEFGF G̀[M 3 VGCjLN 
 K VGCjLN�XnUT^ 
 b VGCjLNAmingo 
 � VGCjLNWX*FW ÒICk�WKl^ 

 
 
 

0     0.5    0.5     0.5    0.5     0.5    0.5    0.5    0.75   

 0       0.5     0.5    0.5    0.75   0.75   0.75  0.75  0.75  
0.75 

 0      0.75   0.75  0.75  0.75   0.75  0.75  0.75  0.75   
0.75  

Rf 
0 

0.5 

1.0 

1.5 

0 

0.5 

1.0 

1.5 

0 

0.5 

1.0 

1.5 

1.4 

0.8 

1.32 
1.5 1.6 

1.5

1.0 

0.9       
8 

1.0 

1.4 
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 KEUXUGZXULMVGCjLNBCDEFGF ÒR��EC�E^G[M)^�Xs �.g. 1951 CG[C��FCJBS�WXYCKEU���VGCjLNU+BF�EM
PCT\WVQRHJBD_\D\HK ÒR�O*GKhf+)*+U�X`UMbHMX*O\HK  )*+eECUHM\HK^E� ÒR^DHMKEUbHM^*E\ 
(Shaffer and Kamemoto, 1977)  BEK*�K���JCPGRF`ORBCcRM�O*GKhf+ ÒR^DHMKEUKl�E�EUpC]E_XJPD_\D
G̀C Ò )^�BEKIGM_���O*GKhf+ ÒR^DHMKEU e]EWXYC ÒRe+ D̂HM��� ĜFWHMbHMPGRF ÒRBCcRMWVQRHJBD_\D*�KJCPGRF ÒR

�HM qcRMJCPGRF\GMK*�EF�OKEUKU+eEI^GFbHMIOCe]ECFC�EK WVTR�BC�FI ÒRJPDJCKEU�G\W*QHK_\D�EKITRMbc[C 
(Kamemoto and Sheffer, 1978) BUQH�O�FE�WXYC_X_\DJCKEU���K*GZ*�KPGRF`ORBCcRM_XIGMV�HBUQH)��x�EI
J\x�EIBCcRM eEKKEU���U+BF�EM A  schezerianum qcRM�O\HK�O��FM)\M KGZPCT\ A. andraeanum qcRM�O
\HKbCE\W*lK�O��FMH�C[]E^E* JBD*�K���PGRF`ORBCcRM`OR�O�ObHMeECUHM\HKU+BF�EM�HMPCT\ �E�EUpJPD
WXYCVGCjLNKEU�DE_\Da\I^UM    Birdey (1951) _\D���BCDEFGF A.  andraeanum KGZ A. hoffmannii qcRM�O
\HK�OWbOIF VZF�E *�KPGRF ÒR�HM ÒR_\DeEKKEU���^GFWHMbHM*�K���PGRF`ORBCcRMJBDKEUKU+eEI^GFbHM�O�EK 
�E�EUp�G\W*QHKWXYCVGCjLNKEU�DE_\D CHKeEKCO[IGMVZKEUKU+eEI ĜFJC*GKhf+KEU^DEC`EC �̂HaU�\DFI  
JCKEUgcKhECO[_\D*�K���e]ECFC�EKWP�CW\OIFKGC JCbG[C^DCWXYCKEUgcKhEKEUWeUTSW^TZa^JCU+I+ 
vegetative HI�EM_UKl^E��OZEM������`ORWeUTSeCWbDE���U+I+ reproductive �OKEU�UDEM\HKB*GMeEKX*�K
WXYCWF*E 2-3 Xs qcRM*�K���PGRF`ORBCcRMeEKZEM�������OKEUKU+eEI^GFbHM�OJBDWBlCPG\WeC WP�C*�K���
U+BF�EM Florentino x Lady jane  JBD\HK�OKEUKU+eEI ĜF��M�EK^G[M)^��O)\M �ObEF eCKU+ G̀RM�OWbOIF 
UHM*M�E�QH*�K���U+BF�EM Figo x Mumuhara �OKEUKU+eEI^GFbHM�O)\MJCU+\GZ �̂EM d KGC K�HC`ORe+
�OKEUX*�HIVGCjLNHHK_XX*�K^DHMUH�FE��M ĜFJC*GKhf+K�HC ÒRe+�OKEUKU+eEIVGCjLNWVQRHJBDWKh^UKU
X*�K^�H_X  CHKeEKCO[*�K��� ÒR_\D^DHM�OKEU\�)*WXYCHI�EM\OWVQRH_FDUH��� ĜFWHM�*T^*�KJCPGRF ÒR�HM 
BUQH���K*GZ_XIGMV�H BUQH )��  qcRM�E\F�Ee+_\D*GKhf+ ÒR^DHMKEUe]ECFC�EKVUDH� ÒRe+W*QHK_FDJPDWXYC
BCDEFGF_�D Ĝ\\HKJCkE�J^D �̂H_X 
 Sheffer )*+ Kamemoto (1977) UEIMECF�EKEUKU+eEI ĜFbHM�O\HK��FCJBS�WXYC�*
WCQRHM�EeEKIOCHI�EMCDHI 2 IOC ÒRWKORIFbDHM JCWF*E �̂H�E Iwata )*+�f+ (1979; 1985) ^UFe�*bHMIOC
JC`EMPOFW��OVZIOC ÒRWKORIFKGZKEU�UDEMUM�FG^pL)HCaj_qIECTC _qIECT\TC )*+WV*EaKCT\TC qcRM
�FZ�L�KEUVG�CEbHM�O)\M ��FM WXYC^DC BEK�OKEUK*EIVGCjLNbHMIOC ÒRWKORIFbDHMKGZKEU�UDEMUM�FG^pL
\GMK*�EF BUQH_���OIOCCO[JC*�K�����M�*JBDXUEKubHM�ObEFBUQH�OWbOIF��Mbc[C �*\GMK*�EF�H\�*DHMKGZ
UEIMECKEUgcKhECO[a\IWvVE+JC*�K���U+BF�EM Florentino x Lady Jane  JBD\HK�OKEUKU+eEI^GF��M
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�EK^G[M)^��O)\M �ObEF eCKU+`GRM�OWbOIF CGRCB�EI�FE�F�EIOC ÒR�FZ�L�KEU�UDEMUM�FG^pL G̀[M 3 _�� ]̀E
BCDE ÒRBUQH_��XUEKuJC*�K�����M�*JBD*�K����O�ObEF BUQH�OWbOIFHI�EM ÒRWBlC WXYC ÒRC�EW�OI\EI ÒR_��_\D
�OKEUgcKhEJCU+\GZPOFW��O BUQHPOFa�W*KL*bHM*�K���WXUOIZW`OIZKGZV�H)�� \GMCG[CWVQRHWXYCKEUIQCIGC
���^TiECKEUp�EI`H\bHMIOC ÒR�FZ�L�KEU�UDEMUM�FG^pL�O)\M/��FM ecM�O�FE�e]EWXYC`ORe+ D̂HMIQCIGC
\DFIFTjOKEU`EMW`�aCa*IOPOFkEV^�H_X 

W�QRHVTeEUfEaU� ÒR�]E�GS`EMWgUhiKTebHMBCDEFGF`OR��M�*JBDKEU�*T^BCDEFGFWVQRHKEU�DE )*+
KEU��MHHK_Xe]EBC�EI �̂EMXU+W`g*\*M Ĝ[M) �̂Xs �.g. 1983 �QHaU�JZ_B�D ÒRWKT\eEKWPQ[H)Z� ÒWUOI 
�EWB^LbHMWPQ[HKl�QH Xanthomonas axonopodis pv. dieffenbachiae   Fukui )*+�f+ (1998) VZF�E aU�CO[
U+ZE\HI�EMULC)UM)*+`]EJBDKEU�*T^BCDEFGFWVQRHKEU^G\\HKXU+�ZXtSBE�EK WbE_\DVZVGCjLN`OR�O�FE�
^DEC �̂HaU� ÒRWKT\eEKWPQ[HUEJCWUQHCU+)CM )*+_\DJPDVGCjLN\GMK*�EFJCKU+ZFCKEUXUGZXULMVGCjLNWVQRH
p�EI`H\IOC ÒR^DEC`ECCO[_XIGMVGCjLNKEU�DE VGCjLN ÒR^DEC`EC��FCJBS�WXYCVGCjLNKU+pEM )^�_���OJCK*L�� ÒR
JPD^G\\HKbEI (Fukui  et al., 1998) FTjOKEU^UFe�HZKEUWKT\aU� ÒR\O`OR�L\�QHKEU ]̀E artificial 
inoculation (Fukui  et al., 1998; Norman et al., 1999) �H\�*DHMKGZKEUgcKhECO[qcRMVZF�E KEUJPDFTjO
\GMK*�EF�E�EUp ÒRe+�G\VGCjLN^DEC`EC_\D eEKVGCjLN`ORUFZUF��E`G[MB�\�O 5-6 VGCjLN ÒR`C`EC BUQH
^DEC`EC �̂HaU�\GMK*�EF VGCjLN\GMK*�EF�QH VGCjLN Amingo  Rabido  �L* �̂EC  President  WX*FW`OICk�WKl^ 
VGCjLN\GMK*�EF)�\MHEKEUbHMaU�WVOIMW*lKCDHIZC)��CJZB*GMeEKX*�KWPQ[HWXYCWF*E 30 FGCJCbf+ ÒR
VGCjLNHQRCWKT\�FE�W�OIBEIULC)UMB*GMX*�KWPQ[HWXYCWF*E 8 FGCW �̀ECG[CWHM  WXYC ÒRC�E�GMWK^F�EVGCjLNbHM_`I
WUE ÒR�OHI�� BUQHX*�Ke]EBC�EIkEIJCXU+W`gWUE�OIOC ÒR^DEC`EC^�HaU�JZ_B�D \GMCG[CVGCjLN\G[MW\T�ecM�O
�Lf��E`EMVGCjLKUU���M�FU`ORe+HCLUGKhN_FD pcM)�D_���O�FE��]E�GS`EMKEU^*E\a\I^UM )^�WXYC)B*�M
bHMIOC^DEC`EC �̂HaU� )*+�kEV)F\*DH� ÒR_��WB�E+�� VUDH� ÒRe+JPDJCKU+ZFCKEUXUGZXULMVGCjLN
BCDEFGFKEU�DEJCHCE�^ )*+eEKKEU���VGCjLNWVQRH�*T^*�K���U+BF�EMVGCjLN D̂EC`EC\GMK*�EF VZF�E 
JBD*�K���`OR D̂EC`EC\DFI G̀[M ÒR^DEC`ECJCU+\GZ��M )*+XECK*EM a\IK*L�� ÒR D̂EC`EC��M�O�FE�
W�OIBEIHGCWCQRHM�EeEKWPQ[H�EWB L̂aU�VQP 0-15% *�K���JCK*L��\GMK*�EF�QH Florentino x Lady Jane  
Rabido x WX*FW`OICk�WKl^  WX*FW ÒICk�WKl^ x Sonate  CE_K x WX*FW`OICk�WKl^ )*+ Prety Ann x Amigo  
eEK�*\GMK*�EF�H\�*DHMKGZ Fukui )*+�f+ (1998) qcRMUEIMECF�EVGCjLN`OR^DEC`EC�GKWXYCVGCjLNKU+pEM 
eEKKEUgcKhECO[ VZF�E VGCjLN Lady Jane qcRMWXYCVGCjLNKU+pEMW�QRH���KGZVGCjLN^G\\HK�E�EUp`ORe+
p�EI`H\*GKhf+^DEC`EC �̂HaU�JZ_B�D_\D��M�EK  eEK�*KEU^UFe�HZKEU^DEC`EC �̂HaU��FU`ORe+
WKlZUGKhEVGCjLKUU� ÒR D̂EC`EC^�HaU�_FDJPDJCKU+ZFCKEUXUGZXULMVGCjLNBCDEFGFJBD D̂EC`EC �̂HaU�
^�H_X 
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a\I G̀RF_X�FE�WbD�bDCbHM�TRMK�HK*EIVGCjLN ÒRIGZIG[MKEUVG�CEWXYC D̂CVQP^DCJB��_\D
e]ECFC�UcRMBCcRMBUQH 50 WXHUNWqlC^N (LD50) pQHF�EWXYC��EJCKEUXU+W�TC�FE�WbD�bDC ÒRWBCORIFC]EKEU
K*EIVGCjLN  KEUJPDa�*PTqTCWVQRHPGKC]EKEUK*EIVGCjLNbHMbDHBCDE 3 VGCjLN (VGCjLN Spirirt VGCjLN Amingo 
)*+VGCjLNWX*FW`OICk�WKl^)  `ORU+I+WF*E �̂EMKGC VZF�E W�QRH�FE�WbD�bDCbHM�EU*+*EIa�*PTqTCWVTR�
��Mbc[C`]EJBDHG^UEKEUUH\POFT^bHMBCDEFGF G̀[M 3 VGCjLN*\*M  a\I�FE�WbD�bDCbHMa�*PTqTC ÒR`]EJBDKEU
UH\POFT^bHMBCDEFGF G̀[M 3 VGCjLN  *\*M�UcRMBCcRM�QH  0.084  0.078 )*+ 0.088 WXHUNWqlC N̂^E�*]E\GZ  ��E
\GMK*�EF)^K^�EMKGCbc[CKGZPCT\VQP   Thao )*+�f+ (2003) VZF�EJCVQP Alocasia ÒR_\DUGZKEUeL��)P�
a�*PTqTC 0.05% JBDHG^UEKEUUH\POFT^JK*DW�OIM 50 WXHUNWqlC N̂  JCbf+ ÒRkE�GC^N (2540) UEIMECF�EKEU
JPDa�*PTqTC�FE�WbD�bDC��M 0.4  pcM 0.75 WXHUNWqlC^N U�F�KGZKEUWVE+W*O[IMWCQ[HWIQRHK*DFI ]̀EJBD D̂CH�HC
K*DFI�OHG^UEKEUUH\POFT^ 50 WXHUNWqlC^N  �FE�)^K �̂EMKGCbHMHG^UEKEUUH\POFT^HEeWCQRHM�EeEKVGCjLN ÒR
JPDJCKEU`\*HM qcRMH\TgU (2539) UEIMECF�E PCT\VQP (VGCjLNVQP) )*+PT[C��FC ÒRJPD^HZ�CHM^�H�FE�
WbD�bDC)*+U+I+WF*EKEUJBDa�*PTqTC)^K^�EMKGC  HI�EM_UKl^E��FE�WbD�bDCbHMa�*PTqTC ÒRWVTR�bc[C
��M�*JBDKEUUH\POFT^*\*M�H\�*DHMKGZUEIMECbHM ��VU )*+ FT`�* (2547) `ORJPDbDHBCDEFGFVGCjLN 
Tropical eL��)P�JC�EU*+*EIa�*PTqTC�FE�WbD�bDC 0-1 WXHUNWqlC N̂ WXYCWF*E 24 )*+ 48 PGRFa�M VZF�E
�FE�WbD�bDCbHMa�*PTqTCWVTR�bc[C ]̀EJBDHG^UEKEUUH\POFT^*\*M  ��FC FTPPL^E (2537) UEIMECF�EKEUJPD
a�*PTqTC�FE�WbD�bDC��Mbc[C ]̀EJBDHG^UEKEUUH\POFT^bHMBCDEFGFVGCjLN Double Spathe *\*M  JC
KEUgcKhECO[_��_\D`\*HMPT[C��FCVQP )^�WCQRHMeEKPT[C��FCbDH�OHM�NXU+KHZbHM^EIH\VUDH�`ORe+
VG�CEJBDVQP^DCJB��_\DUF\WUlF HOK G̀[MVG�CEKEU_����ECKEU�UDEM)�**G�`ORHEe ]̀EJBD)XU�*�T\eEK
HT`jTV*bHM�EU�FZ�L�KEUWeUTSW T̂Za^ ÒR��M�*^�HKEUWVTR�PL\a�Ua�aq� ecM�T\F�EPT[C��FCbDH�O�FE�
WB�E+��^�HKEUPGKC]EKEUWVTR�PL\bHMa�Ua�aq�JCWZQ[HM^DC   

�]EBUGZKEU^UFe�HZ*GKhf+`EM�GfiECbHMVQP VZF�E a\I G̀RF_X ÒR`UO^\DFI�EUa�*
PTqTC�QH  �OKEUHG^UEWeUTSW T̂Za^PDE  JZ�ObCE\JBS� )*+BCE (H\TgU, 2539)      C�U (2550) UEIMECF�E 
^DCK*DE�+CEFxUGRMVGCjLNVT�VNVU ÒR_\DUGZ�EUa�*PTqTC  �OHG^UEKEUWeTSW^TZa^^R]EKF�E^DC ÒR_��_\DUGZ�EU     
Gu )*+�f+ (2005) PGKC]EKEUWVTR�PL\a�Ua�aq�JCVL`UE (Zizyphus jujube Mill. cv. Zhanha) a\IJPD
a�*PTqTC VZF�E D̂CW^^U+V*HI\N�OJZbCE\JBS�WXYC�HMW �̀EbHM^DC\TV*HI\N    Thao )*+�f+ (2003) 
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UEIMECJC ]̀ECHMW\OIFKGCJCVQP Alocasia  F�E D̂C ÒRWVTR�PL\a�Ua�aq�a\IJPDa�*PTqTC��M�*JBDJZ�O
bCE\JBS�WVTR�bc[C�HMW`�E  CHKeEKCO[�ILUO (2547) PGKC]EaV*OV*HI\NJCpGRFWbOIF�TF�GCVGCjLNH��`HM 1 ^DC
ÒRWXYCaV*OV*HI\Ne+�O*]E^DCHDFC JZBCE)*+KFDEM  HI�EM_UKl^E�JCKEUgcKhE�UG[MCO[ VZF�E ^DC`OR_\DUGZ

�EUa�*PTqTCe+�OJZbCE\JBS� )*+BCEKF�E D̂C�FZ�L�  WP�CW\OIFKGZXnI+\E (2531) )*+H\TgU (2539)  
UEIMEC�*bHMa�*PTqTC`OR�O �̂H D̂CbTM ÒR WKT\aV*OV*HI\NF�E�OJZBCE bCE\JBS�)*+BCE �*KEU
^HZ�CHM^�Ha�*PTqTC ÒR)^K^�EMKGCCG[Cbc[CKGZVGCjLNVQP  eEKKEUgcKhEWZQ[HM D̂CJCKEUJPDa�*PTqTC
U�F�KGZaC\�*E)�**G�BCDEFGFVGCjLN�T�KO[W�E�NKlVZ�FE�)^K �̂EMbHM*GKhf+`EM�GfiECWVOIMW*lKCDHI 
_��W\�CPG\VHWB�QHCVQPHQRC d `G[MCO[HEeWXYC_X_\DF�EBCDEFGF_��^HZ�CHM^�Ha�*PTqTCJC*GKhf+`EM
�GfiEC  CHKeEKCO[IGMVZF�E ^DCBCDEFGF`OR_\DUGZa�*PTqTC�FE�WbD�bDC^R]E�OKEU)^KIH\)*+WeUTSW T̂Za^
_\D\OKF�E^DCBCDEFGF ÒR_\DUGZa�*PTqTC�FE�WbD�bDC��M  ]̀ECHMW\OIFKGZUEIMECKEUeL��)P�PT[C��FCbDHbHM
HGSPGCJC�EU*+*EIa�*PTqTC �FE�WbD�bDC^R]EqcRMVZF�E ��MW�UT�KEU�UDEMIH\UF�_\D��MKF�E (��aP�, 
2545)  HEeWXYC_X_\DF�Ea�*PTqTC�FE�WbD�bDC^R]EIGZIG[MKEU)Z�MWq**N  )*+KEUWeUTSbHMWq**N )^�
��MW�UT�KEUVG�CEbHMWq**N_XWXYCWCQ[HWIQRHWeUTS��FCIH\)`C a\IWvVE+IH\)bCM ��M�*JBDe]ECFC
IH\UF�WVTR�bc[C WP�CW\OIFKGZUEIMECbHM Pinheiro )*+�f+ (2000) JCKEUWVTR�PL\a�Ua�aq�JBDKGZ
BSDEbC (Brachiaria brizanthis BRA002747) 

W�QRHVTeEUfE*GKhf+`EM�UOUFT`IEbHMJZeEK^DC ÒRVG�CEeEKKEU`UO^bDH\DFIa�*PTqTC  
a\IKEU^UFe�HZbCE\XEKJZ  �FE�BCE)C�CXEKJZ  )*+e]ECFCW�l\�*HaUV*E� N̂JCWq**N�L�    
qcRMWXYCFTjOKEUBCcRM ÒRJPDJCKEU^UFe�HZ�*bHMa�*PTqTC^�HKEUWVTR�PL\a�Ua�aq�JCVQP  JCKEUgcKhE
CO[VZF�E BCDEFGF`G[M 3 VGCjLN �ObCE\XEKJZWVTR�bc[C  �H\�*DHMKGZ kE�GC^N (2540) qcRMUEIMECKEUJPD�EU
a�*PTqTCKGZKEUWVE+W*O[IMWCQ[HWIQRHK*DFI  )*+ Kato (1989) PGKC]EJBD�E�OW*OIWXYCaV*OV*HI\Na\IJPDa�*
PTqTC  JCbf+`OR Herrera )*+�f+ (2002) WVE+W*O[IMWCQ[HWIQRHWHl�ZUTaHKE){U�F�KGZa�*PTqTC VZF�E 
bCE\bHMXEKJZ*\*M  �*bHMa�*PTqTC �̂H�FE�)^K �̂EMbHMbCE\XEKJZCG[Cbc[CKGZPCT\bHMVQP  
]̀ECHMW\OIFKGZ�FE�BCE)C�CbHMXEKJZqcRM^HZ�CHM �̂Ha�*PTqTC G̀[MJC`EM ÒRWVTR�bc[C)*+*\*M      

qcRMJCKEUgcKhECO[VZF�E �FE�BCE)C�CbHMXEKJZWVTR�bc[C\DFI  JC`]ECHMW\OIFKGZKEUgcKhEKEU
WVE+W*O[IMWCQ[HWIQRHB��HCU�F�KGZa�*PTqTC (WIEFVE, 2536) HI�EM_UKl^E�JCB��HCVGCjLNCDHI  �Lf_V  )*+
JBS�ZLUOUG�IN VZF�E �FE�BCE)C�CbHMXEKJZ*\*M    CHKeEKPCT\bHMVQP)*DFVGCjLNVQPIGM^HZ�CHM
^�Ha�*PTqTC)^K �̂EMKGCHOK\DFI    kE�GC N̂ (2540) JPD�EUa�*PTqTCKGZKEUWVE+W*O[IMWCQ[HWIQRHK*DFI_b� 
VZF�E�FE�BCE)C�CbHMXEKJZ*\*M       HI�EM_UKl^E�JCKEUgcKhECO[�FE�BCE)C�CbHMXEKJZBCDE
FGF`LKVGCjLN ÒRgcKhEWVTR�bc[C �̂EMeEKKEUgcKhE ÒRK*�EF�EbDEM D̂C    �]EBUGZe]ECFCW�l\�*HaUV*E�^NJC
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Wq**N�L�qcRMWXYC^GF)XUB*GK ÒR�]E�GSZ�MZHKpcMKEUWVTR�PL\a�Ua�aq�HGCXYC�*�EeEKKEU`UO^\DFIa�*
PTqTCCG[C  a\I G̀RF_X)*DFVQP ÒR�OKEUWVTR�PL\a�Ua�aq�eEK 2 PL\WXYC 4 PL\ �Oe]ECFCW�l\�*HaUV*E�^N
JCWq**N�L�bHMXEKJZWVTR�bc[C HEeWXYC�HMW`�E G̀[MCO[bc[CKGZPCT\bHMVQP WP�C bTM (XnI+\E )*+HU\O, 2532)  
WIHZOU�E (Mitoshi )*+Asakura, 1996)  BSDE (Pinheiro )*+�f+,2000)  Platanus acerifolia (Liu )*+
�f+, 2007) WXYC D̂C JCKUfObHMBCDEFGF ÒR_\DeEKKEUgcKhECO[ VZF�E e]ECFCbHMW�l\�*HaUV*E�^NJC
Wq**N�L�bHMXEKJZ�O��E*\*M�UcRMBCcRM  ÒRWXYCWP�CCO[WVUE+HEeWXYC�*�EeEK�FE��T\XK^TJCKEU ]̀EMEC
bHMWq**NJCKEU�UDEMW�l\�*HaUV*E�^NqcRM_��`UEZK*_K)C�PG\  �E\F�EHEeWCQRHM�EeEKKU+ZFCKEU
JCKEU�GMW�UE+BNa\IWHC_q�N   ÒRWKORIFbDHMKGZKEU�UDEMW�l\�*HaUV*E�^NJC_qa^V*E�qc�BUQH 
proplastid �T\XK^T��M�*JBD_���OKEUVG�CEe]ECFCW�l\�*HaUV*E�^N  HI�EM_UKl^E�W�QRHC]E^DC`OR�O
e]ECFCW�l\�*HaUV*E�^NJCWq**N�L�`OR*\*M�UcRMBCcRM_X^UFe�HZe]ECFCa�Ua�aq�X*EIUEKKl 
VZF�E �OKEUWVTR�PL\a�Ua�aq�WXYC�HMW`�E  \GMCG[CHEeWXYC_X_\DF�Ea�*PTqTC�O�* �̂HKEUWVTR�PL\bHM
a�Ua�aq�a\IKU+ZFCKEUIGZIG[MKEU�UDEM�EI�XnCW\T*JCP�FMKEU\cMa�Ua�aq�U+I+W�^EW{�_\D  
\GM`ORUEIMECa\IH�UE (2540)  K*�EFF�E a�*PTqTC��M�*IGZIG[MKTeKUU�KEU�UDEMWHC_q�NJCKEU
�GMW�UE+BlW�l\�*HaUV*E�^N  qcRMXUEKuKEUfN\GMK*�EFIGM_��VZJCVQPJ\�EK�HC WVQRH�FE��GRCJeF�E�*
\GMK*�EFp�K D̂HMPG\WeC�FU�OKEU ]̀Eq[]E  )*+WVTR�e]ECFCXU+PEKUbHM D̂C`ORJPDJCKEU^UFe�HZWVQRH�FE�
p�K^DHMJCKEU�ULX�* �̂H_XJCBCDEFGF G̀[M 3 VGCjLN  CHKeEKCO[HEeJPDFTjOKEU`EMa{*_qa^W�`UOWVQRH
^UFe�HZXUT�EfbHM\OWHlCWHJCCTFW�*OI�XU+KHZ\DFI  
 
3. F<=����.��<2C�.�/
<,U����>�����<���
���� 
 

�*bHMWH`jT*�OW`CqG*a{WC^JCbG[C^DC�QH HEKEUqO\bHMPT[C��FCVQP ÒReL��)P� `G[MCO[HEe
WXYCWVUE+WH`jT*�OW`CqG*a{WC^�O�*^�HKEU�GMW�UE+BNW�l\�O  a\IWvVE+�*HaUV*E� N̂��M�*JBD�OeEM
*M BEK_\DUGZWXYCWF*ECEC ]̀EJBDW�l\�O G̀[MB�\p�K`]E*EIWXYC_XJC`]ECHMW\OIFKGCKGZBCDEFGF G̀[M 3 VGCjLN 
(VGCjLN�XnUT^ VGCjLNAmingo )*+VGCjLNWX*FW ÒICk�WKl^)  �*\GMK*�EFWXYC_XJC`]ECHMW\OIFKGZVQPHQRC d 
WP�C  Lee (2002) UEIMECF�E)�**G�bDEF ÒReL��)P�JC�EU*+*EIWH`jT*�OW`CqG*a{WC^�O�OqO\ )*+W�QHK
�EKbc[CeEKW\T� ÒR�O�OWbOIF  �*\GMK*�EF�O�FE�ULC)UM�EKbc[CBEK�OKEUeL��)P�`]EkEIJ D̂�kEVWbI�EU�F�KGZ
KEU`]EZE\)�*JBDPT[C��FCVQP G̀[MCO[WVUE+��MW�UT�KEU\�\qc��EUWH`jT*�OW`CqG*a{WC^_\D`GRFpcM  W�QRH
VTeEUfE LD50bHMWH`jT*�OW`CqG*a{WC^JCBCDEFGF G̀[M 3 VGCjLN VZF�E �O��E LD50 0.677  1.08 )*+ 1.02 
WXHUNWqlC^N^E�*]E\GZ  ��E\GMK*�EF)^K �̂EMKGCHHK_Xbc[CKGZVGCjLNVQP PCT\VQP )*+PT[C��FC`ORPGKC]E  HEIL
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bHMPT[C��FC  U+I+WF*E  )*+�FE�WbD�bDCbHM�EUW��O ÒRJPDJCKEUeL��)P� (�TUCLP, 2540)   jGSSEVU 
(2547) UEIMEC��E LD50 JCBCDEFGFVGCjLNFEW*C^TaC qcRMWXYCVGCjLNKU+pEM  �O��E LD50 W �̀EKGZ 0.62 
WXHUNWqlC^N  ) �̂JCKEUgcKhECO[JPDBCDEFGFVGCjLN Ĝ\\HK  VGCjLN\GMK*�EF�ObCE\JBS�  ecM^HZ�CHM^�HWH
`jT*�OW`CqG*a{WC^WbD�bDC��MKF�E WVUE+CHKeEK�FE�)^K �̂EMbHMVGCjLN)*DFIGM�O�*bHMa�UM�UDEM
bHMWq**NkEIJC ÒR)^K^�EMKGC  qcRMa\I G̀RF_XVQPIQC D̂C�OHM�NXU+KHZbHMWq**N ÒRqGZqDHC�EKKF�E  
a\IWvVE+�EU ÒR�UDEM)*DF�E�+�� ÒR�CGMWq**N WP�C*TKCTC  q�WZHUN*TC  \DFIWB L̂�*\GMK*�EF  ]̀EJBD^DHM
JPD�FE�WbD�bDCbHMWH`jT*�OW`CqG*a{WC^��MKF�E_�DVL��BUQHVQP*D�*LK  �]EBUGZVQPPCT\HQRC d KlJBD�*JC
]̀ECHMW\OIFKGC WP�C JCHDHI�OKEU^HZ�CHM^�HWH`jT*�OW`CqG*a{WC^��HCbDEM R̂]E �O��E LD50 HI��`OR 0.02 

WXHUNWqlC^N  (Gahukar  and Jambhale, 2000) ��FCKDEC\HKWZSe�Eg ÒRWVE+W*O[IMWCQ[HWIQRH^HZ�CHM^�HWH
`jT*�OW`CqG*a{WC^�FE�WbD�bDC��M �O��E LD50 ÒR 0.77 WXHUNWqlC^N  (Latado et al., 2004) 

W�QRHC]E^DCBCDEFGF G̀[M 3 VGCjLN`OR��ECKEUPGKC]EJBDWKT\UEKHHK�EX*�K VZF�EJCVGCjLN     
Amingo`OReL��)P�WH`jT*�OW`CqG*a{WC^`OR�FE�WbD�bDC 0.75 WXHUNWqlC^N  HEILX*�K 1 Xs �UDEM\HK`OR�O
*GKhf+�T\XK T̂ 2 \HK JC 2 *GKhf+�QH \HK�O*GKhf+ZT\WZO[IF �OqO\ )*+\HK�O�O\HKXK T̂) �̂_���OX*O
\HK  �H\�*DHMKGZ ��XHM )*+jGSSEVU (2548) UEIMECF�E W�QRHJPDaC\�*E)�**G�BCDEFGFVGCjLNFEW*C^T
aCeL��)P�WH`jT*�OW`CqG*a{WC^WbD�bDC 0.75 WXHUNWqlC N̂ VZ�FE��T\XK^T`EM�GfiEC �QH X*O\HK
WX*ORICeEK�OP�V� � )\M WX*ORICWXYC�OWB*QHMZEM��FC eCpcM�OWB*QHM`G[MX*O   Latado )*+�f+ (2004) Kl
UEIMEC�*bHMWH`jT*�OW`CqG*a{WC^F�E�FE�WbD�bDC 0.77 WXHUNWqlC^N ��M�*^�HKEUWX*ORIC)X*M�ObHM
\HKWZSe�Eg a\I\HK`OR_\D�OHEKEU\�EM)*+ZEM\HK�O�O ÒRWX*ORIC)X*M  )�DF�EUEIMECbDEM^DCpcM��E 
LD50JCZEMVGCjLN_X)*DFF�E�O��E��MKl^E� )^��FE�WbD�bDC ÒR�O�* �̂HKEUWX*ORIC)X*M*GKhf+`EM�GfiEC
a\IWvVE+bHM\HKHI��JCP�FM 0.5-0.25 WXHUNWqlC^N ��FC�FE�WbD�bDC`OR��MWKTC_X�O�FE�WXYCVTh��M��M�*
JBD^DC_���E�EUpWeUTSW^TZa^eCJBD\HK_\D  \GMCG[CJCKEUJPDWH`jT*�OW`CqG*a{WC^WVQRHPGKC]EKEUK*EI
VGCjLNJBD_\D*GKhf+JB��JCWPTMKEU�DE�FUJPD�FE�WbD�bDC 0.5-0.75 KlWVOIMVH 

W�QRH^UFe�HZ�FE�)XU�GC`EMVGCjLKUU�a\IJPDW`�CT�_Haq_q�N  a\IJPDWHC_q�N
U+ZZ�OIDH� 2 U+ZZ�QH U+ZZWHC_q�N esterase )*+ peroxidase JCBCDEFGF`G[M 3 VGCjLNVZF�E W�QRHIDH��O
\DFIU+ZZWHC_q�N peroxidase )��CWe*_��^T\�O  ) �̂W�QRHIDH�\DFI+ZZWHC_q�N esterase ^T\�O)*+JBD_q
a�)KU�PG\ ÒR�L\  qcRM�H\�*DHMKGZjGSSEVU (2547) UEIMECF�E W�QRH^UFe�HZKEU)XU�GCbHMBCDEFGF
VGCjLNaqWC^VZF�E KEUIDH��OWe*\DFIU+ZZWHC_q�N peroxidase  _��VZKEU^T\�O ) �̂W�QRHIDH�\DFIU+ZZ
WHC_q�N esterase �OKEU^T\�O\O ÒR�L\ )*+�E�EUpC]E�EJPDKEU)IK�FE�)^K �̂EM_\D\O ÒR�L\  `G[MCO[HEe
WCQRHM�EeEKWHC_q�NbHMBCDEFGF�O�FE�e]EWVE+KGZXuTKTUTIEbHMU+ZZ esterase qcRMVQP) �̂*+PCT\�O
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�FE�e]EWVE+WeE+eM^�HU+ZZWHC_q�N)^�*+PCT\)^K^�EMKGC (Werner, 1992)       JCKEUgcKhECO[VZF�E 
WH`jT*�OW`CqG*a{WC^`OR�FE�WbD�bDC 0.75 WXHUNWqlC^N JCBCDEFGFVGCjLN Amingo �O*GKhf+�T\XK^T 2 
*GKhf+�QH \HK�O�O\HKXK^T)^�_���OX*O\HK  )*+\HK�O*GKhf+ZT\WZO[IF \HK�O�OqO\ JBD)pZWHC_q�N
^T\�O)*+�O�FE�)^K^�EMeEK^DCXK T̂  HEeWXYC_X_\DF�EWH`jT*�OW`CqG*a{WC^�O�*^�HIOC ÒR�FZ�L�KEU
�UDEMWHC_q�N�FZ�L�KEU�UDEMUM�FG^pLbHM\HKCG[C  `]EJBD\HK ÒR_\D�O�OqO\ )*+�UDEM�FE�W�OIBEI`EM
�UOUFT`IEbHM\HK   UE^UO (2540) UEIMECF�E KTeKUU�bHMWHC_q�NWXYC�*�EeEKIOC  W�QRHIOC�O�FE�
)^K �̂EMKGCWCQRHMeEKKU+ZFCKEUPGKC]EKEUK*EIVGCjLN ecM ]̀EJBDU�X)ZZWHC_q�N)^K �̂EMKGC\DFI  ��FC
JC�FE�WbD�bDCHQRCd _���E�EUpVG�CEWXYC D̂C_\D  HEeWCQRHM�EeEKWH`jT*�OW`CqG*a{WC^WbDE_X`]E*EI
JC��FCbHMWCQ[HWIQRHWeUTS ]̀EJBD_���E�EUpVG�CEWXYC D̂C_\D )�\MF�E WH`jT*�OW`CqG*a{WC^��MW�UT�JBD
WKT\KEUK*EIVGCjLNJCBCDEFGFVGCjLN Amingo_\D\O ÒR�L\   
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�f+`UGVIEKUjUU�PE T̂  �BEFT`IE*GI�Mb*EC�UTC`UN  FT`IEWb^BE\JBS�. 
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K]E)VM)�C . 33 BCDE. 
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XE*N�C[]E�GCVGCjLNW`WCU�E. F. �Mb*EC�UTC`UN F``. 12 : 21-28. 
FTFG�CN kECLH]E_V )*+ ZGf�T^ eGC`UNME�. 2543. KEUXUGZXULMVGCjLNBCDEFGF, C. 85-90. JC _�D^G\\HK
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9�:F���.C� 1 *GKhf+bHMBCDEFGFVGCjLN^�EM d 
 

 
 

�
����	
������6 
)\M X*O�OP�V� 

=���C 
- WeUTSW^TZa^\O 
- �OKEU)^KBC�H�EK 
=���0C� 
- H�HC)H^�HaU� 
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�
����=��������� 
<
�M17��� 
bEF X*O�OP�V�X*EIWB*QHM 
=���C 
- WeUTSW^TZa^\O 
- D̂EC`ECaU� 
=���0C� 
- HEILKEUHHK\HKPDE 
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�
������<��.C��98��R� 
 
<
�M17��� 
P�V� X*OP�V�H�HC 
=���C 
- WeUTSW^TZa^\O 
- D̂EC`ECaU�\O�EK 
- �OWK�U^GF��DWIH+ 
- KDEC\HKIEF)*+)blM)UM 
=���0C� 
- �OKEU)^KBC�HCDHI 
- WV*O[IBHIWbDE ]̀E*EIM�EI) �̂_���O�FE�W�OIBEI 
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�
������T� 
 

<
�M17��� 
P�V�H��D� X*O WB*QHMW�QRHWXYC�ObEF  
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�����
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�����>����7�.; 
 

 
 

 
 

�
���� Acropolis 
<
�M17��� 
bEF X*ObEFX*EIWB*QHM 
=���C 
- WeUTSW^TZa^\O 
- JBD\HK��R]EW��H 8 \HK/^DC/Xs 
- D̂EC`ECaU� 
=���0C� 
- \HK�OKEUvOKM�EI 
- *GKhf+\HK_���+\FKJCKEUZUUeLBOZB�H 
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�
���� Alexis 
<
�M17��� 
)\M X*O �O)\MH�HC 
=���C 
- �OKEUWeUTSW^TZa^\O 
- JBD\HKWUlF 
- D̂EC`ECaU� 
=���0C� 

- �OKEU)^KBC�HCDHI 
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�
���� Amigo 
<
�M17��� 
)\M bHZWbOIF X*O WB*QHMX*EIWbOIF 
=���C 
- WeUTSW^TZa^\O��R]EW��H 
- D̂EC`ECaU� 
- JBD\HK��R]EW��H 
- JBD�*�*T^WUlF 
-  �OWK�U ĜF��DWIH+ 
=���0C� 
- \HK�O�FE�)XUXUFC^E��kEVk��THEKEg 
-  �O\HK_���O�FE���R]EW��H 
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�
���� Fantasis 
<
�M17��� 
�UO� W�DCeECUHM\HK�OP�V� 
=���C 
- WeUTSW^TZa^\O��R]EW��H 
- JBD\HK��R]EW��H 7.8 \HK/ D̂C/Xs 
- _���O�FE�)XUXUFC^�H�kEVk��THEKEg 
- KDEC\HKIEF)*+)blM)UM 
- D̂EC`ECaU� 
=���0C� 
-^*E\�O�FE�^DHMKEU�EK 
- _���OKEU)^KBC�H 
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�
���� Figo 
<
�M17��� 
P�V� X*O P�V�WbD�X*EIWbOIF 
=���C 
- WeUTSW^TZa^\O 
- JBD\HK��R]EW��H 
- D̂EC`ECaU� 
- KDEC\HKIEF)*+)blM)UM 
=���0C� 
- _���OKEU)^KBC�H 
-  WK�U^GF��DWKT\IE 
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�
���� Florentino 
<
�M17��� 
P�V� X*OP�V� 
=���C 
- WeUTSW^TZa^\O 
- JBD\HK��R]EW��H 
- D̂EC`ECaU� 
- )^KBC�HWIH+�EK 
=���0C� 

- \HK�ObCE\W*lK 
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�
���� Lady Bath 
<
�M17��� 
P�V�WbD� X*O�OP�V�H�)\M 
=���C 
- WeUTSW^TZa^\O 
- D̂EC`ECaU� 
=���0C� 
- _��`C �̂H�kEVk��THEKEg 
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�
���� Lady jane 

<
�M17��� 
P�V�H�HCX*OP�V� 
=���C 
- WeUTSW^TZa^\O 
- JBD\HK��R]EW��H 
- D̂EC`ECaU� 
-  �OWK�U ĜF��D�EK 
=���0C� 
- WV*O[I_{)*+)�*MBFORbEFWbDE ]̀E*EI_\DM�EI 
- _���OKEU)^KBC�H 
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�
���� Midori 

 
<
�M17��� 
WbOIF X*OWB*QHM 
=���C 
- WeUTSW^TZa^\O 
- JBD\HK��R]EW��H 7 \HK/^DC/Xs 
- D̂EC`ECaU� 
=���0C� 
- \HK�O�FE�)XUXUFC^E��kEVk��THEKEg   
- *GKhf+\HK_���+\FKJCKEUZUUeLBOZB�H 
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�
���� Momohara 

 
<
�M17��� 
bEFH�P�V� X*O�ObEFX*EIWB*QHM 
=���C 
- WeUTSW^TZa^\O ��R]EW��H 
- )blM)UM^DEC`ECaU� 
-  �OWK�U ĜF��D�EK 
=���0C� 
- _���OKEU)^KBC�H 
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�
���� Prety Ann 

 
<
�M17��� 
P�V� X*O P�V�H�WB*QHMW*lKCDHI 
=���C 
- WeUTSW^TZa^\O 
- D̂EC`ECaU� 
=���0C� 
- _��`C �̂H�kEVk��THEKEg 
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�
���� Rapido 

 
<
�M17��� 
�O��FM X*O�O��FM 
- WeUTSW^TZa^\O ��R]EW��H 
=���C 
- )blM)UM^DEC`ECaU� 
- .JBD\HK��R]EW��H 7.5/\HK/ D̂C/Xs 
=���0C� 
- �O\HKeEMWUlF 
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�
���� Red hot 

 
<
�M17��� 
�OP�V� X*O�OP�V���HCbDEMWbD�)*+�G[C 
=���C 
- WeUTSW^TZa^\O 
- D̂EC`ECaU� 
=���0C� 
- _��`C �̂H�kEVk��THEKEg 
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�
���� Simba 

 
<
�M17��� 
�ObEF)K�WbOIF X*O �O)\MH�HCX*EI)\M 
 =���C 
- WeUTSW^TZa^\O 
- eECUHM\HKbCE\JBS� 
- KDEC\HK^UM IEF)*+)blM)UM 
- JBD\HK��R]EW��H 7.2/\HK/^DC/Xs 
- ^*E\�O�FE� D̂HMKEU�EK 
- �O�FE�^DEC`ECaU� 
=���0C� 
- HEIL�EKX*OWUTR��G[C*M 
- JZ�GKWKT\WXYCUHI\�EM�*DEIWXYC_FUG� 
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�
���� Sonate 

 
<
�M17��� 
P�V� X*O�OP�V�WbD� 
=���C 
- WeUTSW^TZa^\O��R]EW��H 
- JBD\HK��R]EW��H 7 \HK/^DC/Xs 
- WK�U^GF��D�EK 
- H�HC)H �̂HaU�a�CWC�E 
=���0C� 
- \HK�O�FE�)XUXUFC^E� 
�kEVk��THEKEg 
 
 
 



 

 110 

 
 
 

 
�
���� Tropical 

 
<
�M17��� 
�O)\M X*O\HKWB*QHM 
=���C 
- WeUTSW^TZa^\O 
- �O�FE�^DEC`ECaU�\O 
- JBD\HK��R]EW��H 8 \HK/^DC/Xs 
- KDEC\HKIEF)*+^UM JBD�*�*T^WUlF 
=���0C� 
- _���OKEU)^KBC�H 
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9�:F���.C� 2 BCDEFGF*�K���VGCjLN �̂EM d 
 
 

 
Florentino x Sonate 
HEIL 3 Xs 2 W\QHC 

 

 
Florentino x Lady Jane 

HEIL 2 Xs 8 W\QHC 
 

 
Florentino x Mumuhara 

HEIL 2 Xs 8 W\QHC 
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Rabido x Figo 
HEIL 2 Xs 9 W\QHC 

 
 

Figo x Mumuhara 
HEIL 2 Xs 7 W\QHC 

 
Figo x Lady Jane 
HEIL 2 Xs 4 W\QHC 
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Rabido x WX*FW`OICk�WKl^ 

HEIL 1Xs 10 W\QHC 
 

 
Rabido x Sonate 
HEIL 1Xs 10 W\QHC 

 
Figo x WX*FW ÒICk�WKl^ 

HEIL 1Xs 8 W\QHC 
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Florentino x OP. 
HEIL 1Xs 8 W\QHC 

 
WX*FW`OICk�WKl^ x Sonate 

HEIL 1 Xs 

 
Florentino x Simba 

HEIL 1Xs  
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CE_K x WX*FW`OICk�WKl^ 

HEIL 4 W\QHC 

 
Sonate x OP. 
HEIL 8 W\QHC 

 
Rapido x Simba 
HEIL 7W\QHC 

 
Terra x Simba 
HEIL 8 W\QHC 
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Prety Ann x Amingo 

HEIL 8 W\QHC 
 

 
Terra x Amigo 
HEIL 7 W\QHC 
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9�:F���.C� 3 WHK�EUKEUW�I)VU�)*+KEUC]EW�CHJCU�X)ZZ �̂EMd 
 

1. KEUC]EW�CHU�X)ZZZHUN\MECWKh^UXs 2547 )*+W�I)VU�WXYCWHK�EU)��CVGZ  
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2. KEUC]EW�CHU�X)ZZaX�W^HUNMECWKh^UXs 2549 )*+W�I)VU�WXYCWHK�EU)��CVGZ 
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3. KEUC]EW�CHU�XZ`�FE� )*+)��CVGZJCMECWKh^UkE�J^DXs 2549  
����<8������
�3�9�:3�� 
:��204�:
5 
 BCDEFGFWXYC_�D\HK`OR�OpTRCK]EWCT\eEKHW�UTKEK*EM)*+HW�UTKEJ^D)pZUDHC)*+)VU�KU+eEI_X
G̀RFa*Ka\IWvVE+XU+W`g)pZUDHC ÒR�O�FE�PQ[C��MUF� G̀[MJCXU+W`g_`I 

 \HKBCDEFGF�O*GKhf+W\�CVTWghKF�E\HK_�DHQRC d �QH\HKHHK_\D^*H\Xs ZEC`C �OHEILKEUXtK
)eKGCCEC �O�UU�FIME� CGZF�E�FE�CTI�KEUJPD\HKBCDEFGFXU+\GZJCZDEC UDECHEBEU ^*H\eCVTjO
KEU^�EM d WVTR��EKbc[C WVUE+�FE��FIME�)*+�FE��M`CbHM\HKBCDEFGFJCKEUXtK)eKGC ]̀EJBD\HK
BCDEFGF�OUE�E��MKF�E_�D\HKPCT\HQRC d CGZF�EWXYC_�D\HK�]E�GSHOKPCT\BCcRM ÒR`]EUEI_\D)K�XU+W`g_`I
_\DW �̀EW ÒI�KGZK*DFI_�D JCXteeLZGCWKh^UKU��DX*�KW*O[IMBCDEFGF�E�EUp�UDEMUEI_\DeEKKEUX*�KW*O[IM
BCDEFGFWKQHZ 1 *DECZE`/_U�/Xs 
  
����2����<8������
���>��T��C  

BCDEFGFW T̂Za^_\D\OJC�kEV`OR�O�FE�PQ[C��M )�MU]E_U )*+�O*�VG\��EC_��)UMCGK �TRM)UK ÒR�FU
�]ECcMpcM�QHXUT�Ef)�M)\\ ÒR^DC_\DUGZ BEK_\DUGZ)�M)\\�EKWKTC_Xe+`]EJBDJZWB*QHM �O\HKqO\)*+
WXYCUHI_B�D^EI )^�pDE_\DUGZ)�MCDHIWKTC_Xe+ ]̀EJBDBCDEFGFW^TZa^PDE JZ�O�OWbOIFWbD� )�U+)KUlC \HK
�ObCE\W*lK KEUJBD\HK*\*M *]E D̂CIQ\IEF�EK)^� XUT�Ef)�M ÒRWB�E+���QHXU+�Ef 20 - 30 % e+ ]̀E
JBD^DCHHK\HK\K �LfkEV\HK\O bf+W\OIFKGC D̂HMU+ZEIC[]E_\D\O\DFI  

HLfBk��T`ORWB�E+���]EBUGZKEUX*�KHI��JCP�FM 27-30 HMgEWq*WqOI�JCWF*EK*EMFGC)*+
K*EM�QC 18-20 HMgEWq*WqOI� HLfBk��T ÒR^R]EWKTC_X ]̀EJBDe]ECFC\HK �̂H D̂C*\*M)^�KlJBD\HK`ORJBS�
)*+�O�OWbD�`\)`C 

   
       W�UQRHM�QH`ORJPDFG\HLfBk��T)*+�FE�PQ[CkEIJCaUMWUQHC 

����<��E��=��,������ 
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eEKKEUgcKhEWKORIFKGZaUMWUQHCBCDEFGF WZQ[HM^DCVZF�E KEU�UDEMaUMWUQHCBCDEFGFJCWb^kE�J^D
WCQRHMeEKkE�J D̂xC^K��HCbDEMPLK KEUW*QHKU�X)ZZbHMaUMWUQHCJBDWB�E+��ecMWXYCWUQRHM�]E�GS�FU
�UDEMaUMWUQHC ÒR�OB*GM�E^�EMU+\GZWVQRHJBD�OP�HMF�EMU+ZEIHEKEg *\HLfBk��TkEIJCaUMWUQHC)*+�FU
�LMB*GM�EV*E�^TKWVQRH*\KEUKU+)`KbHMW�l\xC )*+*\KEU)VU�KEUU+ZE\bHMaU�a\IWvVE+aU�
JZ_B�D ÒRWKT\eEK)Z� ÒWUOI HI�EM_UKl^E�KEUHHK)ZZaUMWUQHC^DHM�]ECcMpcMU+I+B�EMJCKEU�LM
V*E�^TK\DFI �]EBUGZaUMWUQHC`OR�LMB*GM�EV*E� T̂KkEIJ^D^Eb�EIVUEM)�Me+\OKF�EKEU�LMB*GM�E
V*E�^TKZC^Eb�EIVUEM)�MWVUE+HLfBk��TkEIJCaUMWUQHCCDHIKF�E)*+KEU`]E�FE��+HE\M�EIbc[CW�QRH
WKT\^+_�U�C[]EBUQHFTRM�KXUKHQRC d 

 

          
aUMWUQHC)ZZ^UM        aUMWUQHC)ZZKcRMa�DM 

          
aUMWUQHC)ZZXU+ILK^N        aUMWUQHC)ZZBCDEeGRF 

�
0���<8� 
BCDEFGFX*�K_\D`G[MJCKU+pEM)*+JC)X*MFG�\LX*�K�O�FE��]E�GS �̂HKEUWeUTSW T̂Za^)*+KEU

JBD�*�*T^bHMBCDEFGF pH bHMFG�\LX*�K�FUWXYC 6.5 FG�\LX*�K�FU�OKEUU+ZEIHEKEg\O )^�JC
bf+W\OIFKGCKl D̂HMJBD�FE�PQ[CVHWVOIM)*+P�FIVILM*]E D̂C_\D\DFI FG�\LX*�K`ORCTI�JPD_\D)K� p�ECK+*E
XE*N� p�EC_�DIEM p�ECqGMbDEFaV\ qcRM) �̂*+PCT\�ObDH\ObDHW�OI)^K^�EMKGC_X�QH p�ECK+*EXE*N�BEM�EI
) �̂UE�E��M p�EC_�DIEMe+�OFGPVQPVFK�H��EK��FCp�ECqGMbDEFaV\e+�OWBl\UEWKT\bc[C 
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   p�ECK+*EXE*N�   p�EC_�DIEM 
 
 
0���
���������
� 

BCDEFGF�EIVGCjLNbHM_`I ÒRCTI�X*�KWVQRH Ĝ\\HK�QHVGCjLN\FM��U qcRM�OeECUHM\HK�O)\M �KE
�EgqcRM�OeECUHM\HK�O�D� )*+VGCjLNbEFCEIBFECqcRM�OeECUHM\HK�ObEF VGCjLN_`IHQRC d �QHVGCjLN
eGKUVUU\T� )\MCLK�* )*+ KhG^UTINgcK �]EBUGZBCDEFGFVGCjLN �̂EMXU+W`gqcRMC]EWbDEeEKXU+W`gWCWjHUN)*C\N 
_\D)K�VGCjLN  Rapido Midori Tropical WXYC^DC JCXteeLZGCXU+W`g_`I^DHM��SW�OIWMTC^UE^�EMXU+W`g
WVQRHqQ[H^DCVGCjLNeEK^�EMXU+W`gXs*+B*EIUDHI*DECZE` qcRMWXYC^DC L̀CKEU�*T^pcM�UcRMBCcRMbHM^DC`LC
G̀[MB�\ BEKWUEJBD�FE��]E�GSKGZKEUXUGZXULMVGCjLNKGCHI�EMeUTMeGMe+�E�EUp`]EJBD*\KEU��SW�OI_X

_\D UF� G̀[Me+_\D�EIVGCjLNBCDEFGF ÒRWB�E+��KGZ�kEVKEUX*�KbHM_`IHOK G̀[MHEe`]EJBDXU+W`g_`I
�E�EUp��MHHKVGCjLNJB�� d _XIGM �̂EMXU+W`g_\DJCHCE�^VGCjLNeEK �̂EMXU+W`g�O)X*K B*EK*EI 
��DZUTak�CTI�ecMC]EWbDE`]EJBDW�OIWMTC^UEWXYCe]ECFC�EK�T\WXYC 50 % bHM^DC`LC 
 
�<CQ����>��T�3��T��F<�C 
 XUT�Ef)*+�FE�pORJCKEUJBDC[]E^DCBCDEFGFbc[CHI��KGZFG�\LX*�K`ORJPD KEUVUEM)�M)*+�kEV
k��THEKEg pDEHEKEgUDHC^DHMJBDC[]EFGC*+ 3 WF*E �UG[M*+ 15 CE Ò pDEHEKEgWIlCKl*\KEUJBDWXYCFGC*+ 2 
�UG[M �FUJBDFG�\LX*�K�O�FE�PQ[C)^�_��)v+ ��FCKEUJBDXLzI BCDEFGFWXYC_�D`OR_����HIPHZXLzI�EKCGK pDEJBD
XLzIWbD�bDC�EKWKTC_Xe+ ]̀EJBDJZ_B�D)*+BMTKMH D̂CK*DE�FUJBDXLzII�WUOIHG^UE 1 PDHCa }̂+ �̂HC[]EBCcRM
)K**HCJPDvO\V�C^E� D̂CBUQHUE\*MZCFG�\LX*�KKl_\D JCU+I+HHK\HK �FUJBDXLzI��^UW��H 14-14-14 
HG^UE 1 PDHCa^}+ L̀K d 3 W\QHC a\IaUIUHZ d a�C^DC �FU�OKEU^G\) �̂MJZZDEMWVQRHJBDa�C^DC�OKEU
U+ZEIHEKEg_\D\O _��JBD`cZ�EKeCWKTC_X)*+IGMP�FIJBDaU�)*+)�*M*\*M\DFI a\I Ĝ\JBDWB*QHIH\
*+ 3-4 JZ 
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2C���=����
������>��T����� 
 BCDEFGFbIEIVGCjLNM�EI `]E_\D G̀[MFTjO Ĝ\IH\bf+ ÒRWXYC D̂CK*DEBUQH^DCbCE\JBS� BEK�OUEK T̂\
IH\ ÒR^G\�E\DFIe+ ]̀EJBD^DC^G[M ĜFWUlF)*+WeUTSW^TZa^WUlF BUQHHEee+bIEIVGCjLN\DFIFTjO^G\BC�HKl_\D a\I
^G\BC�H ÒR�OUEK 2-3 UEK _���FU^G\BC�H ÒRIGM�ObCE\W*lKWVUE+e+ ]̀EJBD Ĝ[M^GFPDEBEK^DHMKEU_\D D̂CVGCjLN
e]ECFC�EKKlJPDFTjOKEUWVE+W*O[IMWCQ[HWIQRHa\Ie+JPDJZH�HC`ORIGM�DFCHI��BUQHJZH�HC ÒR�*OR)*DFKl_\D KEU
bIEIVGCjLN)^�*+FTjO�ObDH\ObDHW�OI)^K^�EMKGC FTjO^G\IH\e+_\D D̂CVGCjLǸ ORJBD\HKWUlF ÒR�L\)^�_\De]ECFC^DC
CDHI FTjO^G\BC�He+_\D D̂CbCE\W*lK pDEWXYC^DCeEKKEUWVE+W*O[IMWCQ[HWIQRH_\D D̂Ce]ECFC�EK) �̂JPDWF*ECEC
KF�Ee+HHK\HK)^� G̀[MCO[Klbc[CHI��KGZ) �̂*+�EIVGCjLN 
 

                            
           JZH�HC ÒRJPDJCKEUWVE+W*O[IMWCQ[HWIQRH              )�**G�`OR_\DeEKKEUWVE+W*O[IMWCQ[HWIQRH 
 
,�:E<7E2<� 

a\I`GRF_XBCDEFGF�OgG^U�UZKFCCDHI WCQRHMeEK�OJZ ÒRBCE)*+�O_bW�*QHZJZ HI�EM_UKl^E�BEK
�kEV)F\*DH�WB�E+��KGZgG^U�VQPPCT\CG[C d KlK�HJBDWKT\KEUU+ZE\_\D 
 
-      aU�JZ_B�D eEKWPQ[H)Z� ÒWUOI Xanthomonas axonopodis pv. dieffenbachiae 
- aU�)HC)`UKaC� eEKWPQ[HUE Colletotrichum gloeosporioides 
- aU�JZ)BDM eEKWPQ[HUE Phytophthora sp. 
- aU�UEKWC�E eEKWPQ[HWBl\ Marasmius sp. 
- WV*O[I_{ 
- _U)\M)*+_UbEF 
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         aU� ÒRWKT\eEKWV*O[I_{`ORWbDE ]̀E*EIJZ)*+\HK 
 

aU�`OR�]E�GS ÒRVZJCkE�J^D)*+K�HJBDWKT\�FE�W�OIBEIHI�EM�EKeC ]̀EJBDZEMaUMWUQHC^DHMXn\
KTeKEU �QHaU�JZ_B�D`ORWKT\eEK)Z�`OWUOI Xanthomonas axonopodis pv diffenbachiae HEKEUa\I G̀RF_X
WXYC)�*_B�D)BDM�OC[]E^E*WCQRHMeEK�FE�PQ[C�G�VGCjNJCHEKEg��M XEKJZWXn\WPQ[HWbDE ]̀E*EI_\DM�EI`EM
XEKJZ aU�CO[U+ZE\ULC)UMJCw\�xC a\IWvVE+JCaUMWUQHC ÒR_���LMB*GM�EV*E� T̂K C[]ExCe+P+
)Z� ÒWUOI ÒRWXYCaU�)*+KU+W\lC_XIGMJZXK^T KEUX|HMKGCK]EeG\ Ĝ\JZ ÒRWXYC BUQHIKKU+pEM`ORWXYCaU�
HHKeEKaUMWUQHC W�E ]̀E*EI ^DHM��EWPQ[H`OR�O\BUQHW�UQRHM�QH\DFI)H*KH�H*N 70 % BUQHC[]EIE��EWPQ[H L̀K
�UG[M 
 aU�JZ_B�DeEKWPQ[HUE Phytophthora sp. HEKEUWXYC)�*P[]EB��C�*DEIp�KC[]EUDHC*FK )�*bIEI
*E�WXYC)�*JBS�HI�EMUF\WUlF_���ObHZWb^e]EKG\ �̂H�E)�*WX*ORICWXYC�OC[]E^E*BUQH)BDMKUHZ VZ
U+ZE\ULC)UMJCw\�xC WCQRHMeEKWPQ[HPHZ�FE�PQ[C��M G̀[M�XHUNp�KP+*DEM_XKGZC[]E�C_\DM�EI KEUX|HMKGC
vO\V�C�EUW��OK]EeG\WPQ[HUEVFK Difolatan 80 BUQHVFK Metalaxyl 
 aU�)HC)`UKaC� WKT\eEKWPT[HUE Colletotrichum gloeosporioides VZ G̀[MJZ)*+\HK HEKEU
WXYC)�*�OC[]E^E*U�XK*�BUQHU�X_b��ObHZWb^PG\WeC bCE\ 1-3 WqC T̂W�^U K*EM)�*HEeVZWPQ[HUEWXYC
eL\W*lK d �O\]E WXYCaU� ÒRVZ G̀RF_X_��ULC)UM K]EeG\a\IJPD�EUW��OK]EeG\WPQ[HUEIKWFDCe]EVFKK]E�+pGCqcRM
_���E�EUpK]EeG\WPQ[HCO[_\D 
 aU�UEKWC�E UEK)BDMeEKWBl\ Marasmius sp. �GKVZJC)X*M`ORJPDFG�\LX*�KHLD�C[]E UEK)*+FG�\L
X*�Ke+XUEKuW�DCJIbHMUE�ObEF*GKhf+BIEZ d WKE+HI�� JZ*�EM d WB*QHMbHZJZ)BDMW*lKCDHI ^�H�E
UEK)BDMWXYC�OC[]E^E*)*+VZ\HKWBlC�ObEFXU+�Ef 0.5-2 WqC T̂W�^U BEKVZ^DC ÒRWXYCaU�JBD)IK
KU+pEM WX*ORICW�UQRHMX*�K Ĝ\UEK ÒRWC�E`T[MBUQHWvQHC��FC ÒR�OUE�ObEFHHKJBD�EK`OR�L\)P�JCC[]EIE��EWPQ[H
�*HUlHKqN ( Clorox ) WbD�bDC 1: 10 ��FCWXYCWF*E 10 CE Ò )*DFecMX*�KJB�� KU+pEMX*�K^DHM��EWPQ[Ha\I
)P�JC{HUN�E*OC 1 PGRFa�M BEKULC)UM�EKJBDW�E`]E*EIWVQRH*\KEUKU+eEIbHM�XHUNbHMWPQ[HUE_XIGM
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^DCHQRC d BEK�Oe]ECFC�EKJBDJPD�EUK]EeG\WPQ[HUEXU+Wk` Carbendazim vO\V�CJCKU+pEM`LK�GX\EBN
WXYCWF*E 1 W\QHC e+P�FI*\aU�_\D 
 BHI`EKWXYCgG^U� ÒR�]E�GS �GKVZJCaUMWUQHC`ORJPDHTiWXYCFG�\LX*�K)*+�O�FE�PQ[C��M FEM
KU+pEM ÒRVQ[C BHI`EK�GKHHK�EKG\KTCJZ)*+\HKJCWF*EK*EM�QC K*EMFGCecM_��WBlC ĜF )^�XUEKu
`EMW\TCWXYC�OW`EWMTC�+ D̀HM)�M X|HMKGCa\IJPDX�CbEFaUIUHZKU+pEM BHI`EKe+�E�EUpeGZ^GF�E
]̀E*EI_\D BUQHJPD�EUW��OK]EeG\BHI`EK 

 WV*O[I_{WXYCgG^U�`OR�]E�GS WbDE ]̀E*EI\HK)*+JZbf+`ORIGM_��ZEC WKT\WXYC)�*P[]EW*lK d JC
U+I+)UK^�H�Ee+�O�ObEFBUQH\�EM KEUX|HMKGCJPD�EUW��OX|HMKGCK]EeG\)�*MXU+Wk`\�\qc�VFK 
 

���0��������� 
CTUCE�. 2547 K. ^U+WFC�FCBCDEFGF�LfkEVUEIJBS�U+\GZWHWPOI F.W�BKEUWKh^U 28 (10) : 65-82. 
CTUCE�. 2544 b. KEU�FZ�L�aU�BCDEFGF. F.W�BKEUWKh^U 25(1) : 156-160. 
CTUCE�. 2547 �. BCDEFGF_�D^G\ G̀[M\HK)*+JZ. F.W�BKEUWKh^U 28(2) : 227-230.. 
VOU+gGK\T�  vGC`NHL\�aP�. 2538. WCWeHUN WCHUN�WqHUOR �FCBCDEFGF-K*DFI_�D��MHHK.  

F.W�BKEUWKh^U19(8) : 109-116. 
�BE��VMhN  `GZVL��. 2545. X*�KW*O[IMBCDEFGF^E��_^*N�BE��VMhN. F.W�BKEUWKh^U 

26(4) : 122-126. 
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3. Z`�FE�W�I)VU�`EMFT`ILKU+eEIW�OIMbHM�BEFT`IE*GI�Mb*EC�UTC`UN FT`IEWb^BE\JBS� 
aHKE�KEUX*�KBCDEFGFWXYCKEU�DEJCkE�J^D 

  JC��GI ÒR��DWbOICWXYCW\lKWBlC\HK_�DPCT\BCcRM�O)\M�\ W�QRH\HKZEC)*DFKlIGMZECHI��ZC D̂C_\D
WXYCW\QHC KEUX*�KKlWBlC�Lf^EJPDKDHCHTi`LZ_��^DHM*+WHOI\J��JCKU+pEM)*+)*+FEM_FD_\D D̂Ce]EXs _��
W�IJ��XLzIBUQH\�)*H+_UWXYCVTWgh ) �̂Kl�O\HKJBDWUE_\DPQRCP�HI��^*H\WF*E �Lf^EZHKF�EPQRH\HKBCDEFGF 
KlU�D�cK)X*K d WVUE+_��WB�QHCBCDEFGFW*I )*+)X*KJe�EKbc[CW�QRH�Lf^EZHKF�E�O)\M d ÒRWBlC_��JP�
K*OZ\HK)^�WXYCeECUHM\HK ��FC ÒRWXYC\HK�QH��FC ÒRWXYCKDEC) �̀MWBCQHeECUHM\HK ÒRWUOIKF�EX*O eEC
UHM\HK�OB*EI�O)^� ÒRWBlCZ�HId �QH�O)\M)*+�D� ��DWbOICWbDEJeF�E BCDEFGFWXYC_�DVQ[CW�QHMbHMkE�J^D ÒR
PHZHEKEgUDHCPQ[C W�QRHa^bc[CecM_\D`UEZF�EWbDEJe�T\  

BCDEFGF�E�EUpX*�K_\DWKQHZ`LKVQ[C`ORJCZDECWUE ) �̂`G[MCO[ D̂HMW*QHKVGCjLN`OR�O�FE�WB�E+��
�E�EUp`C`EC �̂H�kEVVQ[C ÒRCG[C d _\D BCDEFGFWXYC_�D^G\\HKHOKPCT\BCcRM`ORK]E*GMWXYC ÒRCTI��EKbc[C
WUQRHI d JC^*E\a*K )�DF�EBCDEFGFe+WVTRMKDEFWbDE���FMKEU_�D\HKa*K_��CEC) �̂KlKDEF_\D��HCbDEMWUlF JC
Xs 2545 �OKEUqQ[HbEI\HKBCDEFGF��EC^*E\XU+��*JCWCWjHUN)*C\NXU+�Ef 63 *DEC\HK �T\WXYC��*��E
XU+�Ef 1,600 *DECZE` XteeLZGCBCDEFGFHI��JC*]E\GZ`OR 12 bHM_�D\HK ÒR�OKEUqQ[HbEI�EK ÒR�L\JC^*E\
XU+��* )*+��*��EKEUqQ[HbEIIGM�M��Mbc[CKF�EXs ÒR��EC�E CHKeEKBCDEFGFe+�*T^WXYC_�D^G\\HK)*DFIGM
�E�EUp�*T^WXYC_�DKU+pEM_\DHOK\DFI 
 BCDEFGFCGZWXYC_�DW�QHMUDHC ÒR�O�FE��]E�GSHGC\GZ 2 UHMeEKK*DFI_�D ^*E\BCDEFGF`OR�]E�GSbHM
a*K�QH HW�UTKE)*+ILaUX P�FMU+I+ 3 Xs`OR��EC�EXUT�Ef�FE� D̂HMKEUBCDEFGFJC^*E\ILaUX��HCbDEM
�M ÒR a\IBCDEFGF�LfkEV\OC]EWbDEeEKWCWjHUN)*C\NWXYCB*GK JC^*E\ILaUX G̀RF_XCTI�\HKBCDEFGF�O)\M
�EK`OR�L\ (40%) UHM*M�EWXYC�OP�V� (15%) �ObEF (13%) �O�D� (12%) aHZEWK+ (8%) ÒRWB*QHWXYC�OHQRC 
d (bDH��*eEK^*E\XU+��*WCWjHUN)*C\N) 

BCDEFGFWXYC_�D\HK`OR�OgGKIkEV��M �OaHKE�bIEI���^*E\ �̂EMXU+W`gJCHCE�^ BCDEFGFJCZDEC
WUEecM�OaHKE�VG�CEHOK�EK JCU+I+ 2-3 Xs ÒR��EC�E �OKEUbIEI^GFJCXU+W`gWVTR�bc[C G̀[MKEU�*T^)*+
KEU^*E\ )*+WPQRHF�EHG^UEKEUZUTak�IGM�E�EUpWVTR�_\DHOK BEK�OKEU��MW�UT�)*+JBD�FE��]E�GSJCKEU
C]E_XJPDXU+aIPCN�EKITRMbc[C bf+W\OIFKGCXUT�EfKEUJPDJC^*E\a*KKl�OXUT�EfWVTR��EKbc[C)*+
XU+W`g_`IKl�OaHKE�WP�CKGC`ORe+�*T^X|HC^*E\ �̂EMXU+W`g a\IWvVE+^*E\XU+W`gWVQRHCZDECbHM
WUE`ORIGM�OKEUX*�K_���EKCGK )*+IGM�OKEUC]EWbDEHI�� G̀[M�TM�aXUN)*+��HMKM qcRMC]EWbDEBCDEFGFeEKXU+W`g
JC)pZ)�UTWZOIC HOKXU+W`g�QHSORXL�CqcRM��FCJBS�C]EWbDE\HKBCDEFGFeEK�EFEI)*+B���WKE+W�HUTWqOI� 
pQHWXYC^*E\JBS�bHMBCDEFGFJCk��TkE�WHWqOI B*EIXU+W`gecMBFGMWeE+^*E\SORXL�CUF�`G[MXU+W`g_`I
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\DFI bf+CO[KEUWXn\^*E\BCDEFGFJC �̂EMXU+W`g_\DWUTR�_XZDEM)*DF a\I��D��MHHKK*DFI_�DB*EIUEI��M
BCDEFGF_X`\*HM^*E\VUDH�KGZK*DFI_�D XteeLZGC^*E\a*KWUTR�UGZU�D)*DFF�EXU+W`g_`IWXYC)B*�M�*T^
BCDEFGF^G\\HK _`IecM^DHMIKU+\GZ�LfkEVbHM\HKBCDEFGFJBD_\D�E^UiEC^E��FE� D̂HMKEUbHM^*E\
W�OIK�HCecMe+WbDE_X)b�MKGZWeDEW\T�`OR�UHM^*E\HI��K�HC)*DF 

�pECKEUfNBCDEFGF_`IJCXteeLZGC �OKEU^QRC^GF)*+bIEIKEU�*T^HI�EMPG\WeCW�QRH_��KORXs�ECO[ 
WCQRHMeEKP�FM ÒR_�D\HKPCT\CO[K]E*GMW T̂Za^JC^*E\a*KCGRCWHM XteeLZGCVQ[C ÒRX*�KBCDEFGFWXYCKEU�DE�OHI�� 
100-120 _U� BUQHXU+�Ef 1-1.2 *DEC^DC (8,000-10,000 D̂C/_U�) JBD�*�*T^XU+�Ef 3 *DEC\HK/Xs )*+
�E\F�EKEUbIEIVQ[C`ORX*�KBCDEFGF�O)CFaCD�WVTR�bc[CHI�EM �̂HWCQRHM ) �̂WXYC_XHI�EMPDE d WCQRHMeEK^DC`LC
aUMWUQHC)*+KEUX*�K��HCbDEM��M 

�]EBUGZ^*E\\HKBCDEFGFJCZDECWUE )Z�MK*L��*�K�DEHHKWXYC 2 K*L�� �QH *�K�DEeG\ ]̀E 
VFMBUO\\HK_�D)*+UDEC\HK_�D^�EM d  XUT�Ef ÒRJPD��FCJBS�WXYCUDECVFMBUO\ qcRMWCDC\HKBCDEFGF�O
�\J� WP�C �O)\M WbOIF bEF )*+�D� XUT�EfKEUJPDJC��FCCO[��HCbDEM�M ÒR KEUbIEI ĜF_����M�EK) �̂BEK
�OKEUXU+PE�G�VGCjNKEUJPDBCDEFGF)`C\HK_�DC]EWbDEHQRC d Kle+ ]̀EJBDHG^UEKEUbIEI ĜFbHM^*E\
BCDEFGFWVTR�bc[C_\DHOK XteeLZGC\HKBCDEFGFp�KbEIWbDEXEK�*HM^*E\XU+�Ef 5,000-7,000 \HK/�GX\EBN 
BUQHWv*ORIXs*+ 260,000-364,000 \HK/Xs CHKeEKCG[C��D�*T^bEI^UM_XIGMUDEC\HK_�D aUM)U� ^*E\JC
D̀HMpTRCBUQHJCVQ[C ÒR^�EMeGMBFG\ KEU`ORWKh^UKU_��UF�^GFKGC ]̀EJBDIEK �̂HKEUUFZUF�\HKBCDEFGFWbDE

�EIGM��FCK*EM ��FCKEU��MHHK IGM�Oe]ECFC_���EKCGK �T\WXYCUDHI*+ 2.5 bHMXUT�Ef`OR�*T^  
)B*�M�*T^BCDEFGFbHM_`I��HCbDEMKU+eG\KU+eEIVH���FUHEeWXYCWVUE+BCDEFGF�E�EUp

X*�K_\D\O)`Z L̀KkE�JC�kEV)F\*DH�bHMW�QHM_`I WP�C WPOIMUEI WPOIMJB�� *]EXEM WVPUZ�UfN W*I 
BCDEFGFJCWb^kE�WBCQH��HCbDEMe+_\DWXUOIZJCWUQRHMbHM�kEVHEKEg ÒRBCEFWIlCqcRM ]̀EJBDBCDEFGF�O
�LfkEV��HCbDEM\O �QH\HK�ObCE\JBS�)*+�OeG\KF�E`ORX*�KW*O[IMJCkE�HQRC �]EBUGZKEUWVE+W*O[IMJC
kE�J^D �FC ÒR�OVQ[C`ORX*�K�EKKF�E 3 _U�bc[C_X�OWVOIM 2 �FC�QH`OReGMBFG\C�UgUOjUU�UEP �QHZUThG`
�^EUN{*HU�E pCC L̀�M�M-BDFIIH\ H]EWkH L̀�M�M )*+ZUThG` FOUE {*HUE KTRMH]EWkHPDEMK*EM ��FCeGMBFG\
HQRC d WP�C PL�VU KU+ZOR VGMME k�WKl^ �Mb*E)*+ CUEjTFE� a\I ÒR eGMBFG\ CUEjTFE�CG[CWXYCa�UMKEU
WVE+W*O[IMK*DFI_�D-BCDEFGFJCB���ZDECeLoEkUfN 5 WVQRH��MW�UT�HEPOVJC 3 eGMBFG\PEI)\CkE�J D̂ KEU`OR�O
KEUX*�KHI�EM)VU�B*EIJCkE�J^DCG[CWUTR��EeEKg�CIN��MW�UT�)*+VG�CEHEPOVKEUWKh^U eGMBFG\KU+ZOR 
�GMKG\KU���MW�UT�KEUWKh^U _\DeG\HZU�)*+��MW�UT�KEUWVE+W*O[IMBCDEFGF)K�WKh^UKU)*+��D�CJe 
a\IJPD�EIVGCjLN`ORWB�E+��KGZkE�J D̂WKh^UKUJBD�FE��CJee]ECFC�EK qcRM�*eEKKEUx�KHZU�Kl
��M�*JBD�OKEUX*�KW*O[IMBCDEFGFWVQRHWXYCKEU�DEJCVQ[C ÒRkE�J^D)*+_\DUGZ�FE�CTI�)VU�B*EI WCQRHMeEK�O
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�FE�PQ[CVHWB�E+ _��)*DMeCWKTC_X CHKeEKJCP�FM ÒRxC^KPLK�EK HEe`]EJBD�OKEUU+ZE\bHMaU� �̂EM 
d _\DBEK�OKEUeG\KEU_��\O WP�CaU�JZ_B�D ÒRWKT\eEK)Z� ÒWUOI CHKeEKCG[CKl_���OXtSBEH+_U VGCjLN ÒR
CTI�JC^*E\a*KB*EIVGCjLN ÒR�E�EUpX*�K_\D\OJCkE�J^D_��F�Ee+WXYCVGCjLN�O)\M WP�C `UHXn�H* �EWU 
VGCjLN�ObEF WP�C H+a�UaV*T� Merenge �OP�V� WP�C aqWC` �O�UO� WP�C){C^EWqOI �O�D� WP�C �E�TaC 
)q�ZDE �O��FMWP�C UEVTa\D �OWbOIFWP�C �Ta\UT {n^EWq aHZEWK+ WP�C �L*^�EC WXYC D̂C 
 ecMWBlC_\DF�EaHKE�KEUWVE+W*O[IMBCDEFGFVQRHWXYCKEU�DEJCkE�J^DCG[CIGM�OaHKE��FE�WXYC_X_\D
��M HI��̀ ORKEUeG\KEUJCB*EI d \DEC WP�C 

^DCVGCjLN UGi�FU��MW�UT�KEUFTeGI)*+KEU�*T^^DCK*DEWVQRHJBD_\D^DCK*DEUE�E_����MeCWKTC_X)*+
WXYC`OR D̂HMKEUbHM^*E\ G̀[MJC)*+^�EMXU+W`g UF�`G[MWXYC D̂CK*DE ÒRX*H\aU� WCQRHMeEK�OMECFTeGIB*EI
PT[C ÒRK*�EFF�EWPQ[H)Z�`OWUOI Xanthomonas axonopodis pv. diffenbachiae �EWB L̂aU�JZ_B�D�E�EUp T̂\
_XJCWCQ[HWIQRHVQP_\Da\I ÒRVQP_��)�\MHEKEUaU� W�QRHC]E^DCK*GZ_XX*�KJCaUMWUQHC`ORX*H\aU�VQPKlIGM
)�\MHEKEUaU�_\D 

\DECKEUeG\KEUaUMWUQHCJBDWB�E+��KGZVQP ��FCJBS�WKh^UKU�O�FE�U�D�FE�P]ECES\OHI��)*DF 
�FUJBD�FE�U�DWUQRHMKEUeGKKEUaUMWUQHCJBDX*H\ �̂HaU� a\IWvVE+aU�JZ_B�DbHMBCDEFGFqcRMU+ZE\
)*+ ]̀E�FE�W�OIBEIHI�EMULC)UM �̂HWKh^UKU��DX*�KBCDEFGF�EIVGCjLN ÒRC]EWbDEeEKXU+W`gWCWjHUN)*C\N
qcRMCHKWBCQHeEKKEUJPD�EUW��OK]EeG\)*DF KEUC]E D̂CVQP ÒRWXYCaU�HHKeEKaUMWUQHCJCKUfO ÒRX*�KJC
KU+pEM BUQHKEU^G\JZ ÒRWXYCaU�\DFI�O\ ÒR)P�JC)H*KH�H*N 70 % BUQHC[]EIE��EWPQ[H L̀K�UG[Me+P�FI*\
XUT�EfWPQ[H)*+*\KEUU+ZE\_\D CHKeEKCG[C_���FUX*�KVQPJCFMgN Araceae ĜFHQRC d WP�C�EFCDHI
XU+)X|M  {na*W\C\UHC  ZHC�O  WbOIFB�QRCXs )*+WMTC_B*�EJCaUMWUQHCW\OIFKGCWCQRHMeEKWPQ[HWbDE
]̀E*EIVQPWB*�ECO[_\DWP�CKGC 

\DECKEU^*E\ �FUgcKhE�E^UiEC)*+�FE�CTI�bHM��DZUTak�`G[M^*E\kEIJC)*+^*E\ �̂EM
XU+`gWVQRH�*T^JBD_\D�E^UiECbHM^*E\CG[C d )*+�OXUT�EfWVOIMVHHI�EM^�HWCQRHM eEKbDH��*KEU
��MHHK)*+C]EWbDEbHM)^�*+XU+W`g e+WBlC_\DF�EIGM�OP�HMF�EM�]EBUGZ^*E\KEU��MHHKBCDEFGFbHM_`I 
WVOIM)^� D̂HMgcKhE^*E\JBDPG\WeC )*+kE�J^DKlWXYCHOK)B*�MBCcRM ÒR�E�EUp�*T^BCDEFGF`OR�O�LfkEV_��
)VD ÒRHQRC d 
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4. KEUC]EW�CHJCMECXU+PL�FTPEKEU�UG[M ÒR 7 f �BEFT`IE*GI�Mb*EC�UTC`UN FT`IEWb^�LUEh�UNjECO 
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