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The�project�entitled�“Research�and�recommend�scienti�c�and�technological�solutions�and�economic�
and�marketing� for�Cavendish�banana�development� for�export� in� Vietnam”�was� executed� by� the� Fruit�
and� Vegetable� Research� Institute� (FAVRI).� This� project� was� implemented� in� the� Red� River� Delta,�
Northern�Midland�and�Northern�Central�during�2008�-�2010.�Some�of�project�outputs�are�establishment�
and�accomplishment� of�some� technical�protocols� for�banana�production�meeting�export� requirements�
including:

-�Protocol�for�tissue�culture�propagation�of�Pink�Cavendish�and�Phu�Tho�Medium�Cavendish�cultivars�to�
meet�requirements�of�free�disease,�high�uniformity�and�application�to�large�scale�production.

-� Protocol� for� Cavendish� banana� intensive� cultivation� for�export� � with� expected� yield� of�40� tons/
ha,� export� standardized� fruit� rate� of� >85%�and�>20%� higher� ef�ciency� than� soybean� and� groundnut�
production.

-�Protocol�for�Integrate�Pest�Management�of�anthracnose�and�fruit�borers�with�high�control�ef�ciency,�
easy� application,� >85%� of� fruit� without�damage�of� fruit� borers,� anthracnose�below� level� 1,�good� fruit�
appearance,�economic�ef�ciency�of�VND�6-9�million/ha.

.H�ZRUOGV��Banana,�fruit�crop,�technical�protocol,�Pink�Cavendish,�Cavendish�banana
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,Q�9LHWQDP��EDQDQD�LV�DQ�DQQXDO�IUXLW�FURS�ZLWK�ODUJH�VFDOH�SURGXFWLRQ�ZKLFK�LV�EHLQJ�HYHQO��
GLVWULEXWHG�LQ�WKH�ZKROH�9LHWQDP��,Q�UHFHQW��HDUV��EDQDQD�JURZLQJ�DUHD�DQG�DQQXDO�SURGXFWLRQ�KDV�
JRW�LQFUHDVHG�DW���������WKRXVDQG�KD�DQG���������PLOOLRQ�WRQV��UHVSHFWLYHO���,W�LV�DOVR�RQH�RI�WKH�IHZ�
IUXLW�VSHFLHV�WKDW�FDQ�EH�GHYHORSHG�LQ�FRQFHQWUDWHG�DUHDV�RI���������KD��

+RZHYHU��PHDQ�EDQDQD��LHOG�LQ�WKH�ZKROH�FRXQWU��UHDFKHG�RQO�������WRQV�KD��2Q�WKH�RWKHU�KDQG��
WKH�XQLIRUPLW��DQG�TXDOLW��RI�EDQDQD�FRPPRGLW��LV�QRW�KLJK���V�D�UHVXOW��EDQDQD�SURGXFWLRQ�PDLQO��
PHHWV�GRPHVWLF�GHPDQG��H[SRUW�DFFRXQWV�IRU�D�VPDOO�SHUFHQWDJH�

This�report�brie�y�presents�research�results�of�a�technical�protocol�for�LQ�YLWUR�EDQDQD�SURSDJDWLRQ��
SODQWDWLRQ��FXOWXUDO�SUDFWLFHV�DQG�SODQW�SURWHFWLRQ�FDUULHG�RXW�E��WKH�)UXLW�DQG�9HJHWDEOH�5HVHDUFK�
,QVWLWXWH�LQ�RUGHU�WR�RYHUFRPH�VRPH�FRQVWUDLQWV�LQ�EDQDQD�SURGXFWLRQ�LQ�9LHWQDP�

���5HVHDUFK�RQ�HVWDEOLVKPHQW�RI�WHFKQLFDO�SURWRFRO�IRU�WLVVXH�FXOWXUH�EDQDQD�
SURSDJDWLRQ�

1.1.�Identi�cation�of�BAP�(Benzyl�Adenine�Purine)�concentration�suitable�for�Cavendish�
EDQDQD�UDSLG�SURSDJDWLRQ�

Adding�BAP�to�MS�medium� could� increase�Cavendish�banana� rapid�propagation� coef�cient�
ZKLFK�ZDV�KLJKHVW�DW�����WLPHV�DW�DGGLWLRQDO�%�3�FRQFHQWUDWLRQ�RI����SSP�E��3KX�7KR��DYHQGLVK�
banana�cultivar.�This��gure�was�4.66� times�at�additional�BAP�concentration�of�3.0�ppm�by�Pink�

��(PDLO��TXDQJYUT�JPDLO�FRP
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Cavendish�banana�cultivar.�Adding�BAP�to�MS�medium�had�no�signi�cant�effect�on�leaf�number�
JURZWK�DQG�VKRRW�KHLJKW��

�����(IIHFW�RI�&DVHLQ�DGGLWLRQ�RQ�JURZWK��GHYHORSPHQW�DQG�&DYHQGLVK�EDQDQD�VKRRW�
SURSDJDWLRQ�LQ�YLWUR

7LVVXH�FXOWXUH�PHGLXP�ZDV�06�������SSP�%�3���RPSDUHG�ZLWK�WKH��RQWURO��WUHDWPHQWV�ZLWK�
addition�of�Casein�at�10�-�50�mg/litre�gave�the�higher�propagation�coef�cient.�Addition�of�Casein�at�
30�mg/lít�gave�the�highest�propagation�coef�cient�at�8.15�times�with�shoot�height�of�6.73cm�after�4�
ZHHNV���GGLWLRQ�RI��DVHLQ�DW���������PJ�OLWUH�JDYH�EHWWHU�VKRRW�TXDOLW��WKDQ�WKDW�DW����PJ�OLWUH�

�����(IIHFW�RI��HDVW�DGGLWLRQ�RQ�JURZWK��GHYHORSPHQW�DQG�&DYHQGLVK�EDQDQD�VKRRW�
propagation�coef�cient�

7LVVXH�FXOWXUH�PHGLXP�ZDV�06�������SSP�%�3��7KH��HDVW�GRVH�RI���PJ�OLWUH�DGGHG�WR�PHGLXP�
achieved�the�highest�propagation�coef�cient�at�7.56�times.�The�higher�yeast�dose�up�to�50mg/litre�
DGGHG�WR�PHGLXP�WHQGHG�WR�LQFUHDVH�OHDI�QXPEHU�JURZWK�DQG�VKRRW�KHLJKW��7KH�EHVW�VKRRW�TXDOLW��
DIWHU���ZHHNV�ZDV�JLYHQ�E��WUHDWPHQWV�ZLWK��HDVW�DGGHG�DW���������PJ�OLWUH�

1.4.�Effect�of�α�-�NAA�on�rooting�ability�and�root�system�quality�of�Cavendish�plants

Tissue� culture�medium�was�MS�+�2.5�ppm�BAP� added�α� -�NAA�0.2� -�1.0� ppm.�The� results�
VKRZHG� WKDW�3KX�7KR�0HGLXP��DYHQGLVK�DQG�3LQN��DYHQGLVK�EDQDQD�FXOWLYDUV� KDG� WKH� VKRUWHVW�
URRWLQJ�VWDJH�DW���GD�V�DW�����������SSP��HVSHFLDOO��DW�����SSP�FRQFHQWUDWLRQ��SODQWV�KDG�WKH�PRVW�DQG�
ORQJHVW�URRWV��,Q�WKH�UDQJH�RI�WKLV�FRQFHQWUDWLRQ��SODQWV�QRW�RQO��KDG�PRUH�URRWV�EXW�DOVR�ELJJHU�URRWV�
ZLWK�PRUH�KDLUV�DQG�VHFRQGDU��URRWV�

1.5.�Identi�cation�of�suitable�growing�media�for�tissue�culture�banana�plants�at�nursery�
VWDJH�,

,Q�DOO�JURZLQJ�PHGLD�ZLWK�VRLO�DQG�VDQG�PL[HG�ZLWK�KXVN��EDQDQD�SODQWV�JDYH�EHWWHU�JURZWK�DQG�
GHYHORSPHQW�WKDQ�WKH�FRQWURO��VRLO�RQO����)RU�JURZLQJ�PHGLXP�ZLWK�VDQG�PL[HG�ZLWK�KXVN��EDQDQD�
SODQWV�JDYH�WKH�EHVW�JURZWK��IROORZHG�E��WKH�PHGLXP�ZLWK�VRLO�PL[HG�ZLWK�KXVN�DQG�WKH�ORZHVW�ZDV�
JLYHQ�E��WUHDWPHQW�VRLO�RQO���7KH�EHVW�UDWLR�RI�VDQG���KXVN�ZDV�������W����GD�V�DIWHU�SODQWLQJ��SODQW�
ZDV������FP�KLJK��ZLWK�GLDPHWHU�RI������FP�DEG�DFWLYH�OHDYHV�RI������OHDYHV�SODQWV�

1.6.�Identi�cation�of�suitable�transplanting�media�for�tissue�culture�banana�plants�at�
QXUVHU��VWDJH�,,

%DQDQD�SODQWV�KDYH�EHWWHU�JURZWK�LQ�JURZLQJ�PHGLXP�RI�DOOXYLDO�VRLO�PL[HG�ZLWK�PDQXUH�DQG�
EHVW�JURZWK�LQ�JURZLQJ�PHGLXP�RI�DOOXYLDO�VRLO�PL[HG�ZLWK�PDQXUH�DQG�FRLU�DU�������UDWLR���W����GD�V�
DIWHU�WUDQVSODQWLQJ��3KX�7KR�0HGLXP��DYHQGLVK�FXOWLYDU�KDG�SODQW�KHLJKW�RI�������FP��GLDPHWHU�RI�
1.39�cm�and�active�leaves�of�6.33�leaves/plants.�For�Pink�Cavendish�banana�cultivar,�these��gures�
ZHUH�������FP�������FP�DQG������OHDYHV�SODQWV��UHVSHFWLYHO��

�����(IIHFW�RI�IROLDU�IHUWLOL�HU�RQ�JURZWK�DQG�GHYHORSPHQW�RI�&DYHQGLVK�SODQWV�DW�QXUVHU��
VWDJH�,,

)ROLDU�IHUWLOL]HUV�DV��DX�7UDX������.RPL[�ZHUH�VSUD�HG�IRU�EDQDQD�VHHGOLQJV�DW�QXUVHU��VWDJH�
,,�DQG�ZDWHU�ZDV�VSUD�HG�IRU�WKH�FRQWURO���W����GD�V�DIWHU�VSUD�LQJ��DX�7UDX�����IHUWLOL]HU��EDQDQD�
VHHGOLQJV�RI�3KX�7KR�0HGLXP��DYHQGLVK�FXOWLYDU�KDG�WKH�KLJKHVW�SODQW�KHLJKW�DW�������FP��PRVW�
QXPEHU�RI�DFWLYH�OHDYHV�RI������OHDYHV�SODQW��DQG�ELJJHVW�VWHP�GLDPHWHU�RI�������PP��3LQN��DYHQGLVK�
EDQDQD�FXOWLYDU�JDYH�WKH�VLPLODU�UHVXOWV�DW�������FP�������OHDYHV�SODQW�DQG�������PP��UHVSHFWLYHO���
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�SSO�LQJ�IROLDU�IHUWLOL]HU��DX�7UDX������EDQDQD� VHHGOLQJV�KDG�WKH�EHVW�QXPEHU�RI�DQG� OHQJWK�
RI�SULPDU��URRWV�IRU�ERWK�3KX�7KR�0HGLXP��DYHQGLVK�DQG�3LQN��DYHQGLVK�EDQDQD�FXOWLYDUV���W����
GD�V�DIWHU�SODQWLQJ��VHHGOLQJV�RI�3KX�7KR�0HGLXP��DYHQGLVK�FXOWLYDU�DFKLHYHG�������SULPDU��URRWV�
ZLWK�SULPDU��URRW�OHQJWK�RI�������FP��)RU�3LQN��DYHQGLVK�FXOWLYDU��LW�ZDV�������SULPDU��URRWV�DQG�
10.59�cm,�respectively.�While,�these��gures�were�low�at�10.56�-�10.57�primary�roots�and�8.21�-�9.14�
FP��UHVSHFWLYHO���

���5HVHDUFK�RQ�HVWDEOLVKPHQW�RI�WHFKQLFDO�SURWRFROV�IRU�&DYHQGLVK�EDQDQD�SURGXFWLRQ�

2.1.�Identi�cation�of�planting�density�

��(IIHFW�RI�SODQWLQJ�GHQVLW��RQ��LHOG�FRPSRQHQWV�

7KH� KLJKHU� GHQVLW��ZH� SODQWHG�� WKH� ORZHU� KDQGV�EXQFK�ZH� DFKLHYHG� DQG� YLFH� YHUVD���PRQJ�
planting�densities,�there�was�no�signi�cant�difference�in�terms�of�number�of�fruits/bunch�ranging�
IURP������������� IUXLWV��+RZHYHU�� ORZHU� SODQWLQJ� GHQVLWLHV� WHQGHG� WR� LQFUHDVH�QXPEHU� RI� IUXLWV�
EXQFK�� 3ODQWLQJ� GHQVLWLHV� RI� ������������ SODQWV�KD� DFKLHYHG� IUXLW�ZHLJKW� RI� �������������J� DQG�
bunch�weight�of�22.07-22.47�kg,�which�were�higher�than�higher�densities�but�not�signi�cantly�lower�
WKDQ�ORZHU�GHQVLWLHV�

��(IIHFW�RI�SODQWLQJ�GHQVLW��RQ��LHOG�DQG�IUXLW�VL�H�

7KH�KLJKHU�GHQVLW��ZH�SODQWHG��WKH� VPDOOHU� IUXLW� VL]H�ZH�DFKLHYHG�DQG�YLFH�YHUVD��)RU�SODQWLQJ�
GHQVLW��RI�������SODQWV�KD���UG�KDQG�RI�WKH�EXQFK�KDG�IUXLW�OHQJWK�RI�������FP�DQG�IUXLW�GLDPHWHU�RI������
cm.�While�these��gures�of�planting�density�of�2,066�plants/ha�were�17.29�cm�and�3.67�cm,�respectively.�

3ODQWLQJ�GHQVLW��RI�������������SODQWV�KD�JDYH��LHOG�RI�������������WRQV�KD��ZKLFK�ZDV�KLJKHU�
than� lower�planting�densities�and�non-signi�cantly�lower� than�higher�ones.�Percentage�of�export�
VWDQGDUGL]HG�IUXLWV�ZDV�������������7KH�ORZHVW�SODQWLQJ�GHQVLW��RI�������SODQWV�KD�JDYH�WKH�ORZHVW�
�LHOG�RI�������WRQV�KD�DQG�H[SRUW�VWDQGDUGL]HG� IUXLW�SHUFHQWDJH�ZDV��������7KH�KLJKHVW�SODQWLQJ�
GHQVLW��RI�������SODQWV�KD�JDYH�WKH�KLJKHVW��LHOG�RI�������WRQV�KD�EXW�ZLWK�RQO��������RI�H[SRUW�
VWDQGDUGL]HG�IUXLW�SHUFHQWDJH�

2.2.�Identi�cation�of�suitable�fertilizer�dosage�for�Pink�Cavendish�Banana�

��(IIHFW�RI�IHUWLOL�HU�GRVDJHV�RQ��LHOG

)HUWLOL]HU�GRVDJH�RI����1���3����.�J�SODQWV��IRU�ERWK��KLQHVH�VLQJOH�DQG�V�QWKHVLV�IHUWLOL]HUV��JDYH�
much�higher�bunch�weight�and�yield�than�lower�fertilizer�dosage�but�non-signi�cantly�lower�than�
KLJKHU�GRVDJHV��,Q�+XQJ�<HQ�SURYLQFH��EXQFK�ZHLJKW�DQG��LHOG�UHDFKHG�������NJ�DQG�������WRQV�
ha,�respectively.�In�Phu�Tho�province,�these��gures�were�21.37�kg�and�42.74�tons/ha,�respectively.�
,Q�7KXD�7KLHQ�+XH�� WKH��ZHUH� ������ NJ� DQG� ������ WRQV�KD�� UHVSHFWLYHO����W� WKLV� GRVDJH�� H[SRUW�
standardized�fruit�percentage�was�all�>85%.

*�Ef�ciency�of�fertilizer�application�for�banana�

7KH� KLJKHVW� �LHOG� ZDV� REWDLQHG� DW� IHUWLOL]HU� GRVDJH� RI� ���1���3����.� J�SODQWV� �IRU� ERWK�
�KLQHVH� VLQJOH� DQG� V�QWKHVLV� IHUWLOL]HUV����W� WKLV� GRVDJH�� �LHOG� LQFUHDVHG� E�� ������ ����� WRQV�KD��
However,� fertilizer� ef�ciency� only� reached� 12.98� -� 13.54� kg� banana/kg� fertilizer.�At� the� dosage�
of�240N:60P:480K,�yield�increased�by�5.48�-�5.58�tons/ha�but�fertilizer�ef�ciency�was�very�high,�
UHDFKLQJ���������������NJ�EDQDQD�NJ�IHUWLOL]HU�

2.3.�Identi�cation�of�quantity�and�time�for�banana�shoot�pruning

��(IIHFW�RI�TXDQWLW��DQG�WLPH�IRU�EDQDQD�VKRRW�SUXQLQJ�RQ��LHOG
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/HDYLQJ�RQH�VKRRW��IUXLW�QXPEHU�EXQFK��IUXLW�ZHLJKW�DQG�EXQFK�ZHLJKW�DW�DOO�VKRRW�SUXQLQJ�WLPHV�
were�signi�cantly�higher�than�leaving�2�shoots.�Leaving�1�shoot,�fruit�number/bunch,�fruit�weight�and�
EXQFK�ZHLJKW�ZHUH���������������IUXLWV���������������J�DQG�������������NJ��:KLOH�OHDYLQJ���VKRRWV��
these��gures�were�much�lower�at�134.35-138.82�fruits,�93.21-94.18g�and�13.85-15.25�kg.�During�15�
2FW��������HF���DPRQJ�WUHDWPHQWV�OHDYLQJ�RQH�VKRRW�DQG�DPRQJ�WUHDWPHQWV�OHDYLQJ���VKRRWV��WKHUH�ZDV�
no�signi�cant�difference�in�terms�of�fruit�number/bunch,�fruit�weight�and�bunch�weight.

2.4.�Identi�cation�of�planting�time�

��(IIHFW�RI�SODQWLQJ�WLPH�RQ�EDQDQD��LHOG�

In�Hung�Yen�province,�planting�in�summer�and�autumn�gave�signi�cantly�higher�yield�of�Pink�
�DYHQGLVK�FXOWLYDU�WKDQ�SODQWLQJ�LQ�ZLQWHU�DQG�VSULQJ��3ODQWLQJ�LQ��XJXVW�JDYH�WKH�KLJKHVW�EXQFK�
ZHLJKW�RI�������NJ�DQG�WKH�KLJKHVW��LHOG�RI�������WRQV�KD��3ODQWLQJ�LQ��SULO�JDYH�WKH�ORZHVW�EXQFK�
ZHLJKW�RI�������NJ�DQG�WKH�ORZHVW��LHOG�RI�������WRQV�KD�

,Q�7KXD�7KLHQ�+XH�SURYLQFH��SODQWLQJ�LQ��SULO�JDYH�WKH�KLJKHVW�EXQFK�ZHLJKW�RI�������NJ�DQG�
WKH�KLJKHVW��LHOG�RI�������WRQV�KD��3ODQWLQJ�LQ��XJXVW�JDYH�WKH�ORZHVW�EXQFK�ZHLJKW�RI�������������
kg�and�the�lowest�yield�of�38.22-38.70�tons/ha.�Among�other�planting�times,�there�was�no�signi�cant�
GLIIHUHQFH�LQ�EXQFK�ZHLJKW�DQG��LHOG�

2.5.�Identi�cation�of�cultural�practices�for�winter�harvested�banana�production�

�OLPDWLF�FRQGLWLRQV�LQ�1RUWKHUQ�9LHWQDP�DOORZ�SODQW�DQG�KDUYHVW�EDQDQD��HDU�URXQG��+DUYHVWLQJ�
LQ�VXPPHU�VHDVRQ�JLYHV�KLJKHU��LHOG�WKDQ�RWKHU�VHDVRQV�LQ�D��HDU��+RZHYHU��IUXLW�DSSHDUDQFH�DQG�
TXDOLW��RI��DYHQGLVK�FXOWLYDUV�LV�ORZ��:KHUHDV��DYHQGLVK�EDQDQD�KDUYHVWHG�LQ�ZLQWHU�JLYH�ORZ��LHOG�
but�good�fruit�appearance,�good�taste,��rm�pulp.�

��(IIHFW�RI�VRPH�FXOWXUDO�SUDFWLFHV�RQ�EDQDQD��LHOG�

,Q�ERWWK�+XQJ�<HQ�DQG�3KX�7KR�SURYLQFHV��DSSOLFDWLRQ�RI�EDVHVWHP�FRYHULQJ�FXOWXUDO�SUDFWLFH�
combined�with�foliar�and�fruit�nutrition�spray�gave�signi�cantly�higher�bunch�weight�and�yield�than�
WKH�FRQWURO��)RU�WKH�FRQWURO��EXQFK�ZHLJKW�DQG��LHOG�ZHUH�������������NJ�DQG�������������WRQV�KD��
respectively.�Whereas,�respective��gures�for�treatments�were�20.77-21.97�kg/bunch�and�41.54-43.94�
WRQV�KD�

���5HVHDUFK�RQ�,30�RI�IUXLW�ERUHU�DQG�DQWKUDFQRVH�GLVHDVH�

��6�PSWRPV

)XQJL�VXUYLYH�DQG�GDPDJH�RQ�ROG�OHDYHV��EXQFK�VWDON�DQG�IUXLW�VNLQV��7KH�LQLWLDO�V�PSWRPV�RI�WKH�
GLVHDVH�RQ�IUXLW�VNLQ�DUH�EURZQ�RU�EODFN�ULQJVSRW��WKHQ�VSUHDGLQJ�DQG�PDQ��VSRWV�OLQN�WRJHWKHU���IWHU�
GLVHDVH�LQFLGHQFH��VXQNHQ�OHVLRQV�IRUP�PDQ��VPDOO�SLQN�DGKHVLYHV�WKDW�LV�WKH�UHSURGXFWLYH�RUJDQ�RI�
WKH�SDWKRJHQ��DFHUYXOL���/HVLRQV�RQ�ROG�OHDYHV�DQG�EXQFK�VWDONV�DUH�XVXDOO��EODFN�DQG�IRUPV�DFHUYXOL�
DV�RQ�IUXLW�VNLQ�

��&DXVHV�DQG�GHYHORSPHQW�VWDJH�RI�WKH�GLVHDVH�

���ROOHWRWULFKXP�PXVDH� �%HUN� DQG��XUW�� EHORQJLQJ� WR�0HODQFRQLDODH� RUGHU��0HODQFRQLDFHDH�
family,�Fungi�imperfecti�group�has�been�identi�ed�as�the�fungus�to�make�anthracnose�on�banana�

���HYHORSPHQW�VWDJH�RI�WKH�IXQJXV�LV���GD�V�

*�Evaluation�of�ef�ciency�of�some�chemicals�to�inhibit�growth,�development�of�Collectotrichum�
PXVDH�RQ�3���PHGLXP
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([SHULPHQW�ZDV�FRQGXFWHG�DW������LQ�3���PHGLXP�IRU�WKUHH�ORZ�WR[LF�FKHPLFDOV�DV�7RSVLQ�0�
��:3��%DYLVWLQ���)/�DQG��QYLO��6���5HVXOWV�VKRZHG�WKDW�WKUHH�RI�WKHP�ZHUH�KLJKO��HIIHFWLYH�������
RI�3HWUL�GLVNV�ZLWK�FKHPLFDO�WUHDWPHQWV�GLG�QRW�HVWDEOLVK�FRORQLHV��7KH�3HWUL�GLVNV�ZLWKRXW�FKHPLFDO�
WUHDWPHQW�KDG�VWURQJ�JURZWK�DQG�GHYHORSPHQW�ZLWK�PHDQ�GLDPHWHU�RI�WKH�FRORQ��RI������FP�DIWHU����
KRXUV������FP�DIWHU����KRXUV��

*�Evaluation�of�fruit�post�harvest�handling�ef�ciency�of�some�chemicals�

)LYH�GD�V�DIWHU�KDUYHVW��EDQDQD�IUXLW�ULSHQHG�ZKHQ�SHUFHQWDJH�RI�GLVHDVHG�IUXLWV�ZLWK�FKHPLFDO�
WUHDWPHQW�ZDV���������������FRPSDUHG�ZLWK��������RI�WKH�FRQWURO�GLVHDVH�LQGH[�ZDV��������������
FRPSDUHG�ZLWK�������RI�WKH�FRQWURO��(LJKW�GD�V�DIWHU�KDUYHVW��SHUFHQWDJH�RI�GLVHDVHG� IUXLWV�ZLWK�
FKHPLFDO� WUHDWPHQW�ZDV�XS� WR����������������FRPSDUHG�ZLWK��������RI�WKH�FRQWURO� DQG�GLVHDVH�
index� was� 3.93� -� 10.99%� compared�with� 14.05%.�There�was� no� signi�cant� difference� between�
GLSSLQJ�IUXLWV�LQ�%DYLVWLQ����)/�DQG�7RSVLQ�0����:3�VROXWLRQV��

(LWKHU�GLSSLQJ�EDQDQD�IUXLWV�LQ�KRW�ZDWHU�DW������IRU����PLQXWHV�RU�GLSSLQJ�IUXLWV�LQ�%DYLVWLQ����
)/�������VROXWLRQ�RU�7RSVLQ�0����:3�������VROXWLRQ�IRU���PLQXWH�LQKLELWHG�ZHOO��ROOHFWRWULFKXP�
PXVDH�WR�GDPDJH�ULSHQ�EDQDQD�IUXLWV�DQG�HQVXUHG�IRRG�K�JLHQH�DQG�VDIHW���7KH�SUDFWLFH�RI�GLSSLQJ�
EDQDQD�IUXLWV�LQ�KRW�ZDWHU������IRU����PLQXWHV�DOVR�UHGXFHV�HQYLURQPHQWDO�SROOXWLRQ�

��(YDOXDWLRQ�RI�,30�RI�DQWKUDFQRVH�LQ�GHPRQVWUDWLRQV�

�SSOLFDWLRQ�RI�VRPH�,30�SUDFWLFHV�RI�DQWKUDFQRVH�RQ�EDQDQD�KDV�UHGXFHG�WKH�GLVHDVH�GDPDJH�LQ�
WKUHH�FRQFHQWUDWHG�EDQDQD�JURZLQJ�UHJLRQV��3RVW�KDUYHVW�IUXLWV�IURP�WKH�GHPRQVWUDWLRQV�ZHUH�WUHDWHG�
ZLWK�KRW�ZDWHU���2��IRU����PLQXWHV���LVHDVHG�IUXLW�DFFRXQWHG�IRU�RQO�����������������ZLWK�GLVHDVH�
index�of�3.21�-�4.51%�at�3�days�after�ripening.�While�the�control�orchards,� the�respective��gures�
ZHUH����������������DQG�����������������

�HPRQVWUDWLRQV�JDYH�VLPLODU��LHOG�WR�WKH�FRQWURO�RUFKDUG��+RZHYHU��GXH�WR�JRRG�IUXLW�DSSHDUDQFH��
LW�ZDV�HDV��WR�VHOO�DQG�DW�KLJKHU�SULFH��WKHUHE��REWDLQLQJ�91������������PLOOLRQ�KD�KLJKHU�LQFRPH�
WKDQ�WKH�FRQWURO�

�����5HVHDUFK�RQ�,30�RI�IUXLW�ERUHUV�

��6�PSWRPV�

7KH�V�PSWRPV�DUH�FOHDUO��DQG�HDVLO��VHHQ�ZLWK�WKH�QDNHG�H�H��2Q��RXQJ�IUXLW�DQG�OHDYHV��WKHUH�
DUH�VRPH�EODFNHQHG�VFDUV�RI����FP���FP�OHQJWK�ZKLFK�FRXOG�EH�VHHQ�PRUH�FOHDUO��RQ�WKH�ROGHU�IUXLWV�
DQG�OHDYHV��HVSHFLDOO��RQ�ULSHQ�IUXLWV���DPDJHG�IUXLWV�ZLWK�PDQ��OLQNHG�EODFNHQHG�VSRWV�PDNH�IUXLW�
skin�not�have�good�appearance�which�is�dif�cult�to�sell�even�for�domestic�consumers.�

%DVLOHSWD�EDO�L�+DUROG�EHORQJLQJ�WR��KU�VRPHOLGDH�IDPLO����ROHRSWHUD�RUGHU�KDV�EHHQ�IRXQG�DV�
WKH�GDPDJH�SHVW�RQ�EDQDQD�

*�Identi�cation�of�most�effective�chemicals�to�control�fruit�borers

([SHULPHQW�ZLWK���FKHPLFDOV�DW�UHFRPPHQGHG�FRQFHQWUDWLRQV�PL[HG�ZLWK�DGKHVLYH�+3��������
ZKLFK� ZDV� VSUD�HG� RQ� 3LQN��DYHQGLVK� EDQDQD� FXOWLYDU� RUFKDUGV� LQ� HDUO��PRUQLQJ� LQ�7DQ��KDX�
FRPPXQH��.KRDL��KDX�GLVWULFW���+XQJ�<HQ�SURYLQFH���

-DYLWLQ����(��DW�������DQG��EDPHFWLQ����DW�������ZHUH�ZRUVH�HIIHFWLYH�LQ�FRQWUROOLQJ�DGXOWV�
WKDQ�7UHERQ����(��������Y���QWDIRV�����(��DW�������DW�DOO�PRQLWRULQJ�WLPHV�����GD�V�DIWHU�VSUD�LQJ��
Trebon�ef�ciency� reached�87.62%�and�Antafos�ef�ciency� reached�81.42%.�Respective�values�of�
Javitin� and�Abamectin� were� 66.24� -� 61.52%.� 15� days� after� spraying,� ef�ciency� of� 4� chemicals�
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UHGXFHG�WR�����������������7KXV��7UHERQ����(��DW�������DQG��QWDIRV�����(��DW�������DUH�VXLWDEOH�
IRU�FRQWUROOLQJ�DGXOWV�RI�EDQDQD�IUXLW�ERUHUV��

��3UDFWLFH�RI�EDQDQD�EXQFK�EDJJLQJ�

-�Identi�cation�of�suitable�bunch�bagging�time�

([SHULPHQWV�ZHUH�FDUULHG�RXW� LQ�3LQN��DYHQGLVK�RUFKDUGV��XVLQJ� OLJKW�EOXH�3(� WXEH�����PP�
WKLFN�����P�ORQJ������P�ZLGH�ZLWK�SHUIRUDWHG�KROHV��������PP�LQ�KROH�GLDPHWHU�WR�EDJ�EXQFK�DW�����
20�and�40�days�after��owering.

5HVXOWV� VKRZHG� WKDW� WKH� HDUOLHU� ZH� EDJ� WKH� EXQFK�� WKH� ORZHU� GDPDJH� UDWH� E�� IUXLW� ERUHUV� ZH�
obtain.�Bagging�bunch�at�10�days�after��owering,�damage�rate�by�fruit�borers�was�15.07%�which�was�
signi�cantly� lower� than� three� other� treatments� (24.02-29.37%).�There�was�no� signi�cant� difference�
between� treatments� (bagging� at�20�and�40�days�after� �owering)�and� the�control� (without�bagging).�
Hence,�in�order�to�avoid�damage�by�fruit�borers�by�bagging,�it�is�needed�to�bag�at�10�days�after��owering.�

-�Identi�cation�of�suitable�bunch�bagging�materials�

%DJJLQJ�FDQ�UHGXFH�GDPDJH�RI� IUXLW�ERUHUV��%XQFK�GDPDJH�UDWH�E��IUXLW�ERUHUV�RI� WUHDWPHQWV�
ZLWK�EDJJLQJ�ZDV��������������DQG�IUXLW�GDPDJH�UDWH�E��IUXLW�ERUHUV�ZDV���������������:KHUHDV�
respective��gures�of�the�control�were�much�higher�at�76.67%�and�27.64%.

%XQK�EDJJLQJ�GRHVQ�W�FKDQJH�QDWXUDO�FRORU�RI�IUXLW�VNLQ��7UHDWPHQWV�ZLWK�EDJJLQJ�KDG�EULJKWHU�
DQG�QLFHU�VNLQ�FRORU�WKDQ�RI�WKH�FRQWURO��SK�VLRORJLFDO�DQG�ELR�FKHPLFDO�FULWHULD�VXFK�DV�%UL[��WRWDO�
VXJDUV�DUH�QRW�DIIHFWHG�E��EDJJLQJ�PDWHULDOV��

-� Identi�cation� of� chemical� spraying� times� to� effectively� control� adults� of� fruit� borers� from�
�owering�to�harvesting�with�PE�bagging

10�days�after��owering,�bagging�bunch�with�light�blue�PE�tube�0.02mm�thick,�1.4m�long,�0.9�
P�ZLGH�ZLWK�SHUIRUDWHG�KROHV��������PP� LQ�KROH�GLDPHWHU�ZDV�GRQH��7UHERQ���(�� DW���������
DGKHVLYH�+3��DW�������ZHUH�VSUD�HG�LQ�HDUO��PRUQLQJ��

7UHDWPHQWV�ZLWK�����VSUD�LQJ�WLPHV��SHUFHQWDJH�RI�GDPDJHG�EXQFK�DQG�IUXLWV�UHPDUNDEO��UHGXFHG�
FRPSDUHG�WR�WUHDWPHQW�ZLWK���VSUD�LQJ�WLPH�DQG�WKH�FRQWURO��7UHDWPHQW�ZLWK���VSUD�LQJ�WLPHV�ZDV�
identi�ed�as�the�most�effective�practice�due�to�lower�cost�than�treatment�with�3�spraying�times.

5()(5(1&(6

�JXVWLQ�%�0ROLQD��9�1��5RD�DQG�0���*��0DJKXRS���������GYDQFLQJ�EDQDQD�DQG�SODQWDLQ�5�����
in�Asia�and�the�Paci�c�–�Vol.10��3URFHHGLQJ�RI�WKH���WK�,1,%�3��631(7�5HJLRQDO��GYLVRU��
�RPPLWWHH�PHHWLQJ�KHOG�DW�%DQJNRN��7KDLODQG�

,QJH�9DQ�GHQ�%HUJK�DQG��JXVWLQ�%�0ROLQD����������EDVNHW�IXOO�RI�RSWLRQV�IRU�VXVWDLQDEOH�EDQDQD�
production�in�Asia�and�the�Paci�c.�Bioversity�International,�Regional�Of�ce�for�Asia�and�the�
Paci�c,�Los�Banos,�Laguna,�Philippines.

5HFHO��0�5���������DQDQD�SURGXFWLRQ�PDQXDO��3KLOLSSLQHV��RXQFLO�IRU��JULFXOWXUH��)RUHVWU��DQG�1DWLRQDO�
Resources�R�&�D�-�Department�of�Science�and�Technology,�Los�Banos,�Laguna,�Philippines.

5HFHLYLQJ�GDWH����������
5HYLH�LQJ�GDWH�����������
5HYLH�HU���U��1JX�HQ�9DQ�9LHW
�SSURYHG�IRU�SXEOLVKLQJ�GDWH�����������
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����)58,7�%5((�,1��)25�7�(�6287��2)�9,(71�0
���������������Tran�Thi�Oanh�Yen*,�Dao�Thi�Be�Bay,�Nguyen�Ngoc�Thi,�Nguyen�Nhat�Truong,�
���������������Nguyen�Thi�Ngoc�Diem,�Nguyen�Thi�Muoi,�Bui�Xuan�Khoi,�Nguyen�Minh�Chau

������������������������������������������������������������6R�W�HU���RUWLF�OW�UDO�5HVHDUF��,�VWLW�WH��62)5,�

�%67�5�&7

Fruit�breeding�program�at�Southern�Horticultural�Research�Institute�(SOFRI)�has�been�conducted�and�
strongly�developed�from�2001�on�some�main�fruit�trees�such�as�Pineapple,�Orange,�Pummelo,�Mango,�
Dragon� fruit,�and�Longan.�By�selection�of�elite� individuals�one�variety�of�seedless�sweet�orange,�one�
individual�of�Da�Xanh�pummelo�variety,�two�individuals�of�Long�Co�Co�pummelo�variety,�four�individuals�of�
Queen�Pineapple,�one�individual�of�Hoa�Loc�mango,�and�one�individual�of��Cat�Chu�mango�variety�have�
been�selected.�Application�of�gamma�rays�to�induce�mutation�has�been�conducted�on�King�mandarin�and�
Hoa�Loc�mango�and�Longan.�As�a�result�one�variety�of�seedless�king�mandarin�LD6,�and�one�variety�of�
few�seeds�Duong�La�Cam�pummelo�LD4�have�been�released�in�December,�2010.�Traditional�hybridization�
has�been� conducted�on�Dragon� fruit,�Mango,� Longan,�Citrus,�Pineapple,� ect.�So� far,� two�varieties�of�
Dragon�fruit:�LD1�and�LD5�dragon�fruit�with�red�and�pink�violet��esh�have�been�released�in�December,�
2005�and�December�2010,� respectively.� In� the�near� future,�some�new�varieties�of�Pineapple,�Mango,�
Longan�and�Dragon�fruit�will�be�released.�

.H�ZRUGV��Fruit�breeding,�gamma�rays,�traditional�hybridization

,��,1752�8&7,21

�XULQJ� ����������SHULRG�� WKH� IUXLW�EUHHGLQJ�SURJUDP�DW� WKH� 6RXWKHUQ�+RUWLFXOWXUDO�5HVHDUFK�
,QVWLWXWH�IRFXVHG�PDLQO��RQ��SXPPHOR��RUDQJH��PDQJR��GUDJRQ�IUXLW��ORQJDQ�DQG�SLQHDSSOH���

� 7KHUH�LV�LPPHQVH�GLYHUVLW��RI�IUXLWV�LQ�9LHWQDP�DQG�WKHLU�JHQHWLF�UHVRXUFHV�DUH�ULFK��0DQ��
RI�WKHVH�IUXLWV�VXFK�DV�GUDJRQ�IUXLW��PDQJR��SXPPHOR��ORQJDQ��HWF��DUH�H[SRUWHG�WR�RWKHU�FRXQWULHV��
+RZHYHU��VRPH�RI�WKHVH�IUXLWV�KDYH�VKRUWFRPLQJV�VXFK�DV�KLJK�QXPEHU�RI�VHHGV�LQ�FLWUXV��WKLQ�SHHO�
in�Cat�Hoa�Loc�mango,�only�white��esh�dragon�fruit�grown�popularly,�longan�with�thin��esh�and�big�
VHHG�DQG�IUXLW�VKDSH�RI�TXHHQ�SLQHDSSOH��ZKLFK�QHHG�IXUWKHU�LPSURYHPHQW�IRU�SURFHVVLQJ��7KH�IUXLW�
EUHHGLQJ�SURJUDP�DW�62)5,�FRQFHQWUDWHG�RQ�LPSURYLQJ�WKHVH�WUDLWV�WR�HQKDQFH�WKHLU�PDUNHWDELOLW��
and�processing�ef�ciency.

,,��0�7(5,�/6��1��0(7�2�6

�����5HVHDUFK�DFWLYLWLHV

7KH�IUXLW�EUHHGLQJ�DFWLYLWLHV�LQFOXGHG�WKH�IROORZLQJ��

��%UHHGLQJ�IRU�F�OLQGHU�IUXLW�VKDSH�DQG�JRRG�TXDOLW��LQ�SLQHDSSOH�

��%UHHGLQJ�IRU�VHHGOHVV�IUXLWV�LQ�FLWUXV��

��%UHHGLQJ�IRU�WKLFN�IUXLW�VNLQ�DQG�JRRG�TXDOLW��LQ��DW�+RD�/RF�PDQJR�

-�Breeding�for�different�peel�and��esh�colors�in�dragon�fruit;

-�Breeding�for�bigger�fruit�size,�smaller�seed,�thick��esh�and�sweet�in�longan.

��(PDLO��WUDQWKLRDQK�HQ�JPDLO�FRP


