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EFFECTS OF GERMINATION ECOLOGY ON IN VITRO 

GERMINATION PERFORMANCE OF HIGHLAND BAMBOO 

(Yushania alpina) SEED COLLECTED FROM KEFA, 

SOUTH WEST ETHIOPIA
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PENGARUH EKOLOGI PERKECAMBAHAN TERHADAP KINERJA PERKECAMBAHAN 
IN VITRO BENIH BAMBU DATARAN TINGGI (<XVKDQLD DOSLQD) DARI KEFA BARAT DAYA 
ETHIOPIA. <XVKDQLD DOSLQa adalah spesies bambu endemik Afrika, dan merupakan sumber daya yang berharga dalam 
nilai ekologi dan sosial ekonomi di Ethiopia. Namun demikian, daya berkecambah yang rendah merupakan tantangan 
dalam produksi bibit selain ketersediaan benih yang langka. Untuk meningkatkan daya kecambah benih diperlukan 
perlakuan ekologi perkecambahan yang berbeda. Oleh karena itu, penelitian ini dilakukan untuk menyelidiki pengaruh 
ekologi perkecambahan yang berbeda, dan untuk menentukan kualitas, ukuran, dan hasil benih <��DOSLQD. Buah matang 
yang dikumpulkan diproses, dan kemudian biji yang dibersihkan (murni) dan tidak dibersihkan (tidak murni) digunakan 
untuk penelitian ini. Penelitian ini memiliki dua fase; yang pertama adalah mengukur kemurnian, kadar air, karakter 
benih, hasil benih; dan yang kedua adalah menyelidiki pengaruh ekologi perkecambahan yang berbeda untuk perkecambahan 
benih in vitro <��DOSLQD menggunakan benih murni dan tidak murni. Hasil penelitian menunjukkan kemurnian, kadar air, 
ukuran benih, berat benih, dan hasil biji ditentukan untuk benih <��DOSLQD yang dibersihkan. Pengaruh interaksi jenis benih 
GDQ�HNRORJL�SHUNHFDPEDKDQ�VDQJDW�Q\DWD�SDGD�VHPXD�SDUDPHWHU�SHUNHFDPEDKDQ��.DSDVLWDV�SHUNHFDPEDKDQ�WHUWLQJJL�������
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I.  INTRODUCTION

Yushania alpina��.��6FKXP��LV�D�PRQRFDUSLF�

SODQW� WKDW� JHQHUDWHV� ÁRZHUV� DQG� JLYHV� VHHGV�

RQFH�LQ�LWV�OLIHWLPH��DQG�LW·V�JURZWK�LV�UHVWULFWHG�

WR�KLJKODQG�DUHDV�DW�DOWLWXGHV�YDU\LQJ�IURP������

WR� ����� PDVO� �5DPDQD\DNH� 	� <DNDQGDZDOD��

������� ,W� SURSDJDWHV� VH[XDOO\� DQG� DVH[XDOO\�

IURP� VHHG� DQG� YHJHWDWLYH� SDUWV�� UHVSHFWLYHO\��

7KH� YHJHWDWLYH� SURSDJDWLRQ� �WKURXJK� VWXPS��

UKL]RPH�� FXOP� FXWWLQJ�� DQG� RIIVHW�� PD\� EH�

GLVDVWURXV�LI �WKH�DJH�RI �WKH�VRXUFH�SODQW�LV�WRR�

KLJK� EHVLGHV� LWV� KLJK� ODERU� FRVW� UHTXLUHPHQW��

GLIÀFXOW� IRU� WUDQVSRUWDWLRQ�� DQG� DOVR� LW� LV� QRW�

PXFK�OLNHG�IRU�ODUJH�VFDOH�SURSDJDWLRQ�EHFDXVH�

RI � H[SODQWV� VKRUWDJH� FRXOG� � RFFXU� �$\DQD��

*XUH��	�(PED\H��������(PED\H��������0XODWX�

	�)HWHQH�� �������+HQFH��SURSDJDWLRQ� WKURXJK�

VHHG� RXJKW� WR� EH� WKH� SULRULW\� LI � WKHUH� LV� QR�

JHUPLQDWLRQ�FKDOOHQJH�EHFDXVH�RI �SK\VLFDO�DQG�

ELRORJLFDO� EHKDYLRUV�� +RZHYHU�� SURSDJDWLRQ�

of  Y. alpina WKURXJK� VHHG� UHPDLQV� D� FKDOOHQJH�

WR� HVWDEOLVK� DQG�GHYHORS� VPDOO� DQG� ODUJH� VFDOH�

SODQWDWLRQ�IRUHVWV�GXH�WR�ORQJ�ÁRZHULQJ�F\FOHV��

SRRU�VWRUDJH�FKDUDFWHULVWLFV��DQG�VKRUW�YLDELOLW\�

RI �VHHGV�DV�D�UHVXOW�RI �LWV�UHFDOFLWUDQW��SUHVHQFH�

RI �GLVHDVH�DQG�SHVWV��$\DQD�HW�DO���������������

%DKUX�HW�DO����������

0RUHRYHU�� VHHGV� DUH� D� OLYLQJ� ELRORJLFDO�

HQG� SURGXFW� RI � JHQHWLF� DQG� HQYLURQPHQWDO�

LQWHUDFWLRQV�� DQG� WKHLU� EHKDYLRU� FDQCW� EH�

SUHGLFWHG�ZLWK�FHUWDLQW\��/RKD��7LJDEX��7HNHWD\��

/XQGNYLVW�� 	� )ULHV�� ������ 0DPR�� 0LKUHWX��

)HNDGX��7LJDEX��	�7HNHWD\���������+HQFH��VHHG�

JHUPLQDWLRQV� H[SODLQ� KLJK� YDULDELOLW\� EHWZHHQ�

VSHFLHV� DQG� VHHG� ORWV�� DQG� HYHQ� ZLWKLQ� VHHG�

ORWV�� ,Q� DGGLWLRQ�� HIIHFWV� RI � SURYHQDQFHV� RQ�

JHUPLQDWLRQ� RI � GLIIHUHQW� VSHFLHV·� VHHGV� DQG�

VHHGOLQJV� UHODWHG� WUDLWV� TXDOLW\� H[KLELWHG� KLJK�

VLJQLÀFDQW� GLIIHUHQFHV� EHVLGHV� WKH� PDJQLWXGH�

RI � JHQHWLF�YDULDWLRQ� WKDW� LV� FRQVLGHUDEO\�PRUH�

WKDQ�WKH�HQYLURQPHQWDO�YDULDWLRQ��%DKUX�HW�DO���

������ 'HUHUR� HW� DO��� ������ )UHGULFN�� 0XWKXUL��

1JDPDX�� 	� 6LQFODLU�� ������ /RKD� HW� DO��� ������

������ 0DPR�� 0LKUHWX�� )HNDGX�� 7LJDEX�� 	�

7HNHWD\�� ������� &DUOHV�� /DPKDPHGL�� %HDXOLHX��

6WRZHO��&RODV��	�0DUJROLV��������DOVR�UHSRUWHG�

WKH�VWURQJ�LQÁXHQFH�RI �JHQRW\SH�DQG�JURZLQJ�

HQYLURQPHQW�RI �WKH�PRWKHU�WUHH�RQ�WKH�ZHLJKW�

DQG�VL]H�RI �WKH�VHHG��EHVLGHV�WR�WKLV�WKH�UHTXLUHG�

DYHUDJH� WLPH� IRU� JHUPLQDWLRQ� FDQ� DOVR� EH�

FRUUHODWHG�SRVLWLYHO\�ZLWK�VHHG�VL]H�DQG�ZHLJKW�

�1RUGHQ��'DZV��$QWRLQH��*RQ]DOH]��*DUZRRG��

&KDYH���������

,Q� DGGLWLRQ�� D� SURFHGXUH� IRU� FROOHFWLRQ�

DQG� VWRUDJH� RI � VHHG�� SUH�VRZLQJ� WUHDWPHQW��

DQG� VRZLQJ� PHGLD� ZLWK� WKH� HQYLURQPHQW�

KDYH� GHWHUPLQHG� WKH� SK\VLFDO� TXDOLW\� �SXULW\���

PRLVWXUH�FRQWHQW��DQG�JHUPLQDWLRQ�RI �WKH�VHHG��

ZKLFK� WKH� ODWWHU�GHSHQGV�RQ� WKH� FRQGLWLRQ�RI �

WKH� ÀUVW� WZR� SDUDPHWHUV� �/RKD� HW� DO��� ������

������ :DQJ�� /X�� 	� =KDR�� ������� 6R� IDU�� WKH�

VWRUDJH� SHULRG� DW� ZKLFK� WKH� VHHG� LV� DEOH� WR�

JHUPLQDWH�DQG�DOVR�FDQ�EH�XVHG�IRU�SODQWLQJ�DQG�

SURGXFWLRQ�GHSHQGV�RQ�LWV�JHQHWLF�PDNHXS�DQG�

VWRUDJH� FRQGLWLRQ� �0UGD��&UQREDUDF��'XäDQLý��

-RFLý��	�0LNOLÿ���������+HQFH��VHHG�ORQJHYLW\�LV�

HVSHFLDOO\� LPSRUWDQW� IRU� ORZ�FRVW� SURSDJDWLRQ�

IRU� SODQWDWLRQ� IRUHVW� GHYHORSPHQW� DQG� WR�

PDLQWDLQ�WKH�TXDOLW\�RI �VHHGOLQJV���+RZHYHU��WKH�

Yushania alpina� VHHG� ORQJHYLW\� LV� VHULRXVO\�YHU\�

VKRUW�DQG�VKRZV�ORZ�JHUPLQDWLRQ�SHUIRUPDQFH���

+HQFH�� ÀQGLQJ� GLIIHUHQW� VHHG� JHUPLQDWLRQ�

HQKDQFHPHQW� WHFKQLTXHV�XVLQJ�JURZLQJ�PHGLD�

ZLWK�HQYLURQPHQWV��DQG�GLIIHUHQW�FOHDQLQJ�VWDJH�

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO����1R�����$SULO������������������������������������������,661������������(�,661�����������

����SDGD�7���NHUWDV���LQNXEDWRU�����&�����QDPXQ��SHUODNXDQ�LQL�PHQXQMXNNDQ�KDVLO�\DQJ�OHELK�UHQGDK�SDGD�EHQLK�\DQJ�

WLGDN�PXUQL��6HODLQ�LWX��ZDNWX�SHUNHFDPEDKDQ�UDWD�UDWD�WHUWLQJJL�������KDUL��WHUFDWDW�SDGD�7���GLLNXWL�ROHK�������SDGD�7��

menggunakan benih tidak murni, tetapi nilai terendah (2,5 dan 2,01) tercatat pada T1 dan T2 benih murni. Oleh karena 
itu, hasil ini menyimpulkan bahwa penggunaan media pasir pada suhu kamar sebagai ekologi perkecambahan lebih disukai 
untuk meningkatkan kapasitas perkecambahan benih <. DOSLQa. Selain itu, desinfeksi permukaan benih menggunakan 
antijamur dianjurkan untuk mengurangi kontaminasi benih. 

Kata kunci: Ekologi perkecambahan, perkecambahan, <��DOSLQD, benih murni dan benih tidak murni



VHHG�LV�DQ�XUJHQW�LVVXH�WR�IRVWHU�DQG�VXSSRUW�WKH�

FXUUHQW�LQWHUHVW�RI �EDPERR�IRUHVW�GHYHORSPHQW�

HQGHDYRUV�� 7KHUHIRUH�� WKH� REMHFWLYH� RI � WKH�

VWXG\�ZDV�WR�HQKDQFH�WKH�JHUPLQDWLRQ�SRWHQWLDO�

E\� XVLQJ� GLIIHUHQW� JURZLQJ� PHGLD� ZLWK� WKH�

HQYLURQPHQW� LQ� DGGLWLRQ� WR� GHWHUPLQLQJ� VHHG�

VL]H� DQG� \LHOG�� DQG� VHHG� TXDOLW\� RI � Yushania 

alpina�VHHG�IRU�UHOHDVLQJ�DOWHUQDWLYH�SURSDJDWLRQ�

WHFKQRORJ\� WR� SURGXFH� LQ� PDVV� DQG� TXDOLW\�

VHHGOLQJV�

II. MATERIAL AND METHOD

A. Study Area Description

0DWXUH� IUXLWV� RI � Y. alpina were collected 

LQ�$XJXVW� ����� IURP�'HVWD� VLWH��%XWD�.HEHOH�

RI �$GH\R�'LVWULFW� LQ�WKH�.HID�=RQH�RI �6RXWK�

1DWLRQ�� 1DWLRQDOLWLHV� DQG� 3HRSOHV� 5HJLRQ��

(WKLRSLD��,W�LV�IDU�GLVWDQFH��DERXW�����NP�IURP�

$GGLV�$EDED�DQG� OLHV�EHWZHHQ����
� WR�����
1�

ODWLWXGH� DQG������
� WR������
(� ORQJLWXGH��7KH�

HOHYDWLRQ�UDQJHV�IURP�����WR�����P�DERYH�VHD�

OHYHO�

7KLV� VWXG\� ZDV� FRQGXFWHG� LQ� WKH� 7UHH�

6HHG� 4XDOLW\� &RQWURO� ODERUDWRU\� RI � &HQWUDO�

(WKLRSLD� (QYLURQPHQW� DQG� )RUHVW� 5HVHDUFK�

&HQWHU��$GGLV�$EDED��7KLV�ODERUDWRU\�KDG�EHHQ�

HVWDEOLVKHG�LQ������LQ�WKH�IRUHVW�VHFWRU��ZKLFK�LV�

QRZ�ZHOO�GHVLJQHG�DQG�RUJDQL]HG�LQ�DOO�DVSHFWV�

RI �WUHH�VHHG�TXDOLW\�WHVW��DQG�LW�LV�WKH�RQO\�SODFH�

IRU�WUHH�VHHG�TXDOLW\�WHVW�LQ�WKH�FRXQWU\��

B. Seed Collection, Handling, and 

Processing

7R� HQVXUH� PD[LPXP� JHQHWLF� GLYHUVLW\��

mature fruits were collected from ten selected 

FOXPSV�RI �EDPERR� VWDQGV� DW� D�GLVWDQFH�RI � DW�

OHDVW�����P�DSDUW�EHWZHHQ�WKHP��)$2���������

7KH� FROOHFWHG� IUXLWV� VWD\HG� LQ� GLVSHUVLQJ� DQG�

RSHQ� IRU� RYHUQLJKW� WR� DYRLG� PROG� DQG� WKHQ�

SXW� LQ� SHUIRUDWHG� SODVWLF� EDJV� WR� WUDQVSRUW�

VDIHO\� WR� WKH� &HQWUDO� (WKLRSLD� (QYLURQPHQW�

DQG� )RUHVW� 5HVHDUFK� &HQWHU� �&(�()5&��� ,Q�

WKH� VHHG� SURFHVVLQJ� VHFWLRQ�� WKH� IUHVK�PDWXUH�

IUXLWV�ZHUH�VXEMHFWHG�WR�RSHQ�DLU�GU\LQJ�RQ�WKH�

QHW�EHG�FRYHUHG�E\�Q\ORQ�FORWK�IRU�RQH�ZHHN���

$IWHU�GU\LQJ��LW�ZDV�UXEEHG�WR�H[WUDFW�QDNHG�DQG�

FRYHUHG�VHHGV��DQG�WKHQ�DOVR�IXUWKHU�FOHDQHG�E\�

XVLQJ�PRUWDU� DQG�SLVWLO� IRU�RQZDUG� ODERUDWRU\�

WHVW�� VWRUDJH�� DQG� GLVWULEXWLRQ�� )LQDOO\�� WKH�

FOHDQHG�VHHGV�ZHUH�SODFHG�LQ�SHUIRUDWHG�SODVWLF�

EDJV� DQG� VWRUHG� DW� URRP� WHPSHUDWXUH� IRU�

H[SHULPHQW�DQG�GLVWULEXWLRQ���7KHQ��VHHG�\LHOG��

VHHG�VL]H��VHHG�TXDOLW\�WHVW��DQG�RWKHU�GLIIHUHQW�

H[SHULPHQWDO� WHVWV�ZHUH� VWDUWHG�DQG�FRQWLQXHG�

VWHS�E\�VWHS�ZLWKLQ�D�PRQWK�DIWHU�WKH�FROOHFWLRQ�

RI �WKH�VHHGV��

C. Determination of  Purity Analysis and 

Moisture Content of  Seeds

$IWHU�WKH�FROOHFWHG�VHHGV�ZHUH�SURFHVVHG��SXULW\�

analysis and moisture content of  Y. alpina 

VHHGV�ZHUH�GHWHUPLQHG� LQ� WKH�&((�)5&�7UHH�

6HHG� 4XDOLW\� &RQWURO� ODERUDWRU\� IROORZLQJ�

WKH�PHWKRGV� XVHG� E\� )$2� �������� )RU� SXULW\�

DQDO\VLV��WZR�VDPSOHV�RI ����JP�HDFK�ZHUH�WDNHQ�

from the total seed lots of  Y. alpina FRQWDLQLQJ�

DOO� WKH� LPSXULWLHV�DQG�ZHLJKHG��)ROORZLQJ�WKLV��

RQO\�WKH�SXUH�VHHGV�ZHUH�VHOHFWHG�DQG�UHZHLJKHG�

VHSDUDWHO\�� 7KH� SHUFHQWDJH� RI � SXUH� VHHG� ZDV�

FDOFXODWHG�DV�IROORZV�

)RU�PRLVWXUH�FRQWHQW�DQDO\VLV�� WZR�VDPSOHV�

RI ���PJ�HDFK�ZHUH�WDNHQ�IURP�WKH�WRWDO�VHHG�ORW�

of  Y��alpina��DQG�WKHQ�WKH�ZHLJKWHG�VDPSOH�ZDV�

VXEMHFWHG� WR� GU\LQJ� DQG� WKH�PRLVWXUH� FRQWHQW�

ZDV� GHWHUPLQHG� XVLQJ� DQ� DXWRPDWLF� DQDO\]HU�

PDFKLQH��.HUHQ�'%6��.HUQ�	�6RKQ�&RPSDQ\��

*HUPDQ\��� 7KLV� DGYDQFHG� PDFKLQH� ZRUNHG�

ERWK�LQ�WKH�ZHLJKLQJ�DQG�GU\LQJ�SURFHVV��ÀQDOO\��

LW��JDYH�WKH�PRLVWXUH�FRQWHQW�UHVXOW�DXWRPDWLFDOO\�

ZLWKLQ����WR����PLQXWHV�

 D. Determination of  Grain Yield, Seed 

Size and Weight of  Y. alpina Seed 

7KH�VHHG�ZHLJKW�RI �Y. alpina was determined 

E\� IROORZLQJ� WKH� )$2� JXLGH� IRU� � IRUHVW� VHHG�

KDQGOLQJ� ZLWK� VSHFLDO� UHIHUHQFH� �)$2�� �������

$FFRUGLQJO\��HLJKW�UHSOLFDWHV�RI �����SXUH�VHHGV��

ZHUH� UDQGRPO\� WDNHQ� IURP� WKH� WRWDO� VHHG� ORW�

DQG� WKHQ� WKH� ZHLJKW� RI � WKRXVDQG� VHHGV� ZDV�

FDOFXODWHG�WR�SXW�DV�D�UHSRUW��+HQFH��WKH������

�����

��

(IIHFWV�RI �*HUPLQDWLRQ�(FRORJ\�RQ�,Q�9LWUR�*HUPLQDWLRQ�3HUIRUPDQFH�RI �+LJKODQG�%DPERR�������������������%HOHWH�*��7HVID\H�HW�DO��



SXUH�VHHG�ZHLJKW�ZDV�FRQYHUWHG�WR�WKH�QXPEHU�

RI �SXUH�VHHGV�SHU�NJ��

1XPEHU�RI �VHHG�NJ �����JP�;�76:�JP�

7R�PHDVXUH�WKH�VL]H�RI �Y. alpina VHHG��D�WRWDO�

RI � VL[W\� VHHGV� LQ� �� UHSOLFDWHV� RI � ��� VHHGV�SHU�

XQLW�ZHUH� UDQGRPO\� WDNHQ� IURP� WKH� WRWDO� VHHG�

ORW�RI �<XVKDQLD�DOSLQD��)ROORZLQJ�WKLV��WKH�VHHG�

OHQJWK�DQG�VHHG�ZLGWK�JLUWK�ZHUH�PHDVXUHG�LQ�

FHQWLPHWHUV��FP��XVLQJ�D�VHHG�FDOLSHU��0DPR�HW�

DO���������

E. The Effect of  Growing Media and 

Environment on Y. alpina Germination 

Capacity

$V� JURZLQJ� PHGLD� ZLWK� WKH� HQYLURQPHQW�

LV� WKH�PRVW� LPSRUWDQW� IDFWRU� IRU� JHUPLQDWLRQ��

GLIIHUHQW� JURZLQJ� PHGLD� VXFK� DV� PRLVWXUH�

EORWWLQJ� SDSHU� DQG� SXUH� VDQG� ZHUH� SUHSDUHG�

E\� XVLQJ� ��� FP� DQG� ����� FP� GLDPHWHU� SHWUL�

GLVK�� UHVSHFWLYHO\�EHIRUH� WKH�PRLVWXUH� FRQWHQW�

ZDV�GRQH���7KH�WUHDWPHQWV�ZHUH�VHW�IURP�WKHLU�

JURZLQJ�PHGLD�DQG�HQYLURQPHQW��L�H���7� �VDQG�

�DPELHQW�WHPSHUDWXUH��7�� �SDSHU���DPELHQW�

WHPSHUDWXUH��DQG�7� �SDSHU���LQFXEDWRU�����&��

ZHUH�WHVWHG�IRU�SXUH�DQG� LPSXUH�VHHG��$�WRWDO�

RI � KXQGUHG� VHHGV�ZLWK� IRXU� UHSOLFDWLRQV�ZHUH�

XVHG�IRU�HDFK�WUHDWPHQW��DQG�LW�ZDV�ODLG�RXW�LQ�

D�FRPSOHWHO\�UDQGRPL]HG�GHVLJQ��&5'��LQ�WKH�

ODERUDWRU\�EHQFK�DQG�JHUPLQDWLRQ�FDELQHW��7R�

PDLQWDLQ�WKH�RSWLPXP�PRLVWXUH��WKH�H[SHULPHQW�

ZDV� VSUD\HG� HTXDOO\� XVLQJ� GLVWLOOHG� ZDWHU� DV�

UHTXLUHG�WKURXJK�WKH�REVHUYDWLRQ��)LQDOO\��GDWD�

RQ� WKH� JHUPLQDWHG� VHHG�ZDV� UHFRUGHG� LQ�ÀYH�

GD\�LQWHUYDOV�XQWLO����GD\V�RI �VRZLQJ��$OVR��WKH�

QXPEHU�RI �VHHGOLQJV�UDLVHG�SHU�NJ�RI �VHHGV�ZDV�

DOVR�FDOFXODWHG�DIWHU�WKH�JHUPLQDWLRQ�SHUFHQWDJH�

ZDV�REWDLQHG�XVLQJ�WKH�IROORZLQJ�IRUPXOD�

F. Germination Percentage and Mean 

Germination Time

����*HUPLQDWLRQ�3HUFHQWDJH

3XUH�VHHG�VDPSOHV�ZHUH�WDNHQ�IURP�WKH�VWRFN�

VWRUHG�DW�URRP�WHPSHUDWXUH��DQG�KHQFH�D�WRWDO�

RI �VL[W\�VHHGV�ZHUH�XVHG�WR�FRQGXFW�JHUPLQDWLRQ�

WHVW�� 6HHGV�ZHUH� VRZQ� XQLIRUPO\� DQG�ZDWHUHG�

DV� QHHGHG� WR� NHHS� PRLVW� EXW� QRW� ZHW�� 7KHQ�

DIWHU� FRQWLQXHV� DWWHQGDQW� JHUPLQDWLRQ� GDWD�

UHFRUG� � WRRN� SODFH�� $FFRUGLQJO\�� JHUPLQDWLRQ�

SHUFHQWDJH�ZDV�WKH�GLYLGHQG�RI �JHUPLQDWHG�DQG�

WRWDO�VRZHG�VHHG��DQG�LWV�YDOXH�ZDV�H[SUHVVHG�LQ�

SHUFHQW�DV�IROORZV�

7KH� HPHUJHQFH� RU� GHYHORSPHQW� RI � D�

UDGLFOH� IURP� WKH� VHHG� HPEU\R�ZDV� FRQVLGHUHG�

DV� JHUPLQDWHG� VHHG� WR� HYDOXDWH� JHUPLQDWLRQ�

FDSDFLW\� �)$2�� ������� 7KH� QXPEHU� RI �

JHUPLQDWHG�VHHGV�ZDV�UHFRUGHG�WKURXJK�VHYHQ�

GD\V� LQWHUYDOV�� DQG�DOVR�DEQRUPDO� VHHGV�� VHHGV�

LQIHFWHG�ZLWK�IXQJXV��DQG�QRW�JHPLQDWHG�VHHGV�

ZHUH�FRQVLGHUHG�QRQ�YLDEOH�

����0HDQ�JHUPLQDWLRQ�7LPH��0*7�

0*7�ZDV�DOVR�FDOFXODWHG�E\�DGRSWLQJ�(T���

IURP�(OOLV�DQG�5REHUWV�������DV�FLWHG�LQ�0DYL�

HW�DO���������

:KHUH��

Q� LV� WKH�ÀQDO�JHUPLQDWHG�VHHGV�RQ�GD\�'��DQG�'� LV� WKH�

WRWDO�GD\V�RI ��WKH�JHUPLQDWLRQ�WLPH�

*HUPLQDWLRQ�VSHHG�3HDN�9DOXH�²�ZKLFK�LV�DGRSWHG�IURP�

$\DQD��7DGHVVH��DQG�.HEHGH�������

:KHUH��

39 �SHDN�YDOXH��*3 �JHUPLQDWLRQ�SHUFHQWDJH��

'Q �WRWDO�JHUPLQDWLRQ�GD\V

G. Data Analysis

*HUPLQDWHG� VHHG�� VHHG� \LHOG� DQG� TXDOLW\��

VHHG�VL]H��DQG�RWKHUV�ZHUH�FROOHFWHG�DV�UHTXLUHG��

*HUPLQDWLRQ� SHUFHQWDJH�� PHDQ� JHUPLQDWLRQ�

WLPH�� SHDN� YDOXH�� VHHGOLQJV� SURGXFHG� IURP�

�� NJ� VHHG� �63V�.J��� SXULW\��� PRLVWXUH���

DQG� VHHG� VL]H� DQG� \LHOG� ZHUH� FDOFXODWHG� IURP�

WKH� FROOHFWHG� UDZ� GDWD� XVLQJ� VLPSOH� VWDWLVWLFV�

LQ� 06� H[FHO� ������ ,Q� DGGLWLRQ�� JHUPLQDWLRQ�

SHUFHQW�� SHDN� YDOXH�� PHDQ� JHUPLQDWLRQ� WLPH��

DQG� VHHGOLQJV�SURGXFWLRQ�SHU���NJ� VHHG� �6SV�

��

����

������

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

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

���������
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.J��GDWD�ZHUH�VXEMHFWHG�IRU�DQDO\VLV�RI �YDULDQFH�

XVLQJ� 6$6� ���� YHUVLRQ� �6$6�� ������� $OVR�� WKH�

GDWD� ZHUH� HYDOXDWHG� XVLQJ� WDEOHV� DQG� JUDSKV��

7KHQ�� 'XQFDQ� PXOWLSOH� UDQJH� WHVW� �'057��

DW� ���FRQÀGHQFH� LQWHUYDO�ZDV� XVHG� IRU�PHDQ�

VHSDUDWLRQ�

III. RESULT AND DISCUSSION

A. Analysis of  Variance

7KH� DQDO\VLV� RI � YDULDQFH� UHYHDOHG� WKDW�

WKH� LQWHUDFWLRQ� HIIHFW� RI � VHHG� FOHDQLQJ� VWDJH�

�6&6�� DQG� WUHDWPHQW� LV� YHU\� KLJKO\� VLJQLÀFDQW�

�3�� ������� RQ� JHUPLQDWLRQ� SHUFHQWDJH� �*3���

PHDQ�JHUPLQDWLRQ� WLPH� �0*7��� DQG� VHHGOLQJV�

SURGXFWLRQ� SHU� �NJ� VHHG�� EXW� RQO\� KLJKO\�

VLJQLÀFDQW�RQ�3HDN�YDOXH��39���L�H���JHUPLQDWLRQ�

VSHHG��7DEOH�����,Q�DGGLWLRQ��ERWK�IDFWRUV�DORQH�

DUH� DOVR� YHU\� KLJKO\� VLJQLÀFDQW� RQ� *3�� 39��

0*7�� DQG� 6S.J�� KRZHYHU�� WKH� WUHDWPHQW� LV�

KLJKO\�VLJQLÀFDQW�DW�39��3���������$FFRUGLQJO\��

%DKUX��0XODWX��DQG�.LGDQH��������DQG�%DKUX�HW�

DO���������DOVR�UHSRUWHG�WKH�VLJQLÀFDQW�HIIHFW�RI �

GLIIHUHQW�VHHG�JHUPLQDWLRQ�HFRORJ\��SUHVRZLQJ�

WUHDWPHQW�� RQ� WKH� JHUPLQDWLRQ� SHUIRUPDQFH�

RI � (WKLRSLDQ� LQGLJHQRXV� EDPERR� VSHFLHV��

+RZHYHU��WKH�JHUPLQDWLRQ�SHUIRUPDQFH�LV�DOVR�

KLJKO\�LQÁXHQFHG�E\�WKH�JURZLQJ�HFRORJ\�RI �WKH�

VHHG� VRXUFHV��'XH� WR� WKLV�� WKH� VLJQLÀFDQFH� RI �

JHUPLQDWLRQ�WUHDWPHQWV�LQ�WKLV�VWXG\�ZDV�DJUHHG�

ZLWK�WKH�SUHYLRXVO\�PHQWLRQHG�UHSRUWV��EXW�WKH�

PDJQLWXGH�RI �JHUPLQDWLRQ�SHUFHQWDJH�REWDLQHG�

IURP� <XVKDQLD� DOSLQD� VHHG� ZDV� FRPSOHWHO\�

GLIIHUHQW��7KLV�LV�GXH�WR�YDULDWLRQV�IURP�JHQHWLFV�

WKURXJK� VHJUHJDWLRQ� DQG� WKH� PRWKHU� SODQW
V�

JURZLQJ�DJURHFRORJ\�FRQGLWLRQ�

B. Determination of  Purity Analysis and  

Moisture Content of  Seeds

$FFRUGLQJ�WR�WKH�)$2�JXLGHOLQH����������WKH�

SXULW\� DQG�PRLVWXUH� FRQWHQW� RI �Y. alpina seed 

ZHUH�IRXQG�DW�������DQG��²������UHVSHFWLYHO\�

�7DEOH�����+HQFH��WKH�VHHGV�DUH�VDLG�WR�EH�SXUH�

VHHGV�� DQG� DOVR� WKH� VRZLQJ� PDWHULDO� PRLVWXUH�

FRQWHQW� KDV� D� YLWDO� FRQGLWLRQLQJ� HIIHFW� IRU�

VWRUDJH�� JHUPLQDWLRQ� HQHUJ\�� DQG� FDSDFLW\�

�'RPLQ�HW�DO����������3XULW\�DQDO\VLV�RI �D�JLYHQ�

VHHG�VDPSOH�LV�WKH�ÀUVW�WHVW�WR�LGHQWLI\�PDWXUH��

SXUH�� DQG� JHUPLQDWLQJ� VHHGV� IRU� VWRUDJH� DQG�

further tests such as the determination of  

PRLVWXUH�FRQWHQW��VHHG�ZHLJKW��DQG�VHHG�OHQJWK�

DQG�ZLGWK��)$2���������$OVR��VHHG�PRLVWXUH�KDV�

DQ�LQÁXHQFH�RQ�VHHG�ORQJHYLW\�LQ�WKH�VWRUDJH��DQG�

KHQFH�FKHFNLQJ�WKH�PRLVWXUH�OHYHO�RI �WKH�VHHG�LQ�

WKH�JLYHQ�VDPSOH�LV�YHU\�FUXFLDO�EHIRUH�VWRUDJH�

�)$2���������7KLV�VHHG�SXULW\���������LV�VOLJKWO\�

EHWWHU��KRZHYHU�� LWV�PRLVWXUH� FRQWHQW� UDQJH� ���

²������LV�KLJKO\� ORZHU�WKDQ�WKDW�RI �FRPSDUHG�

ZLWK� %DKUX� HW� DO�� ������� ZKR� UHSRUWHG� ����

DQG����²���IRU�Arundinaria Alpina�VHHG�SXULW\�

DQG�PRLVWXUH�FRQWHQW�SHUFHQW��UHVSHFWLYHO\��WKLV�

PLJKW�EH�GXH�WR�WKH�GLIIHUHQFH�RI �VHHG�VRXUFH�

ORFDWLRQ�DQG�LWV�WLPH�RI �FROOHFWLRQ��

7KH� DQDO\VLV� RI � WKH� VHHG�PRLVWXUH� FRQWHQW�

JDYH� ����� ZKHQ� WHVWHG� ZLWKLQ� WHQ� GD\V� DIWHU�

FROOHFWLRQ��EXW�LW�ZDV�JUDGXDOO\�GHFOLQLQJ�WR����

DIWHU� D�PRQWK�ZKLFK� LV� YHU\� ORZ�DFFRUGLQJ� WR�

WKH�VHHG�PRLVWXUH�VWDQGDUG�UDQJH��,67$��������

+DUWPDQQ�	�.HVWHU��������DQG�LW�OHDGV�WR�ORZ�

JHUPLQDWLRQ� FDSDFLW\�� 7KLV� LQGLFDWHV� WKDW� WKH�

JHUPLQDWLRQ�FDSDFLW\�GHSHQGV�RQ�WKH�PRLVWXUH�

FRQWHQW�RI �WKH�VHHG�ZKLFK�LV�VXSSRUWHG�E\�WKH�

��

Table 1: ANOVA summary of Seed Germination Parameters of Yushania alpina L

Variation Source DF
GP PV MGT SpKg
MS MS MS MS

SCS 1 6016.67*** 0.60*** 758.93*** 8642.35***

Treatment 2 482.00*** 0.03** 161.02*** 692.31***

SCS*Treatment 2 232.67*** 0.02** 136.48*** 334.03***

CV 10.29 25.73 28.86 10.29

5HPDUNV��� �YHU\�KLJKO\�VLJQL¿FDQW��S���������� �KLJKO\�VLJQL¿FDQW��S��������6&6 �6HHG�&OHDQLQJ�6WDJH��

06� �0HDQ�6TXDUH��6S.J� �6HHGOLQJV�SURGXFWLRQ�IURP���NJ�VHHG

(IIHFWV�RI �*HUPLQDWLRQ�(FRORJ\�RQ�,Q�9LWUR�*HUPLQDWLRQ�3HUIRUPDQFH�RI �+LJKODQG�%DPERR�������������������%HOHWH�*��7HVID\H�HW�DO��



UHSRUWV� RI � /RKD�� 7LJDEX�� 7HNHWD\�� /XQGNYLVW��

DQG� )ULHV� �������� DQG� /RKD�� 7LJDEX�� DQG�

7HNHWD\� ������� � VWDWHG� WKH� FRPSOH[� DGDSWLYH�

WUDLWV� RI � VHHG� JHUPLQDWLRQ�ZKLFK� GHSHQGV� RQ�

WKH� FRQGLWLRQ� RI � SXULW\� DQG�PRLVWXUH� FRQWHQW�

SDUDPHWHUV� LQ� DGGLWLRQ� WR� LWV� JHQHV� PDNHXS�

DQG� HQYLURQPHQWDO� IDFWRUV�� :DQJ�� /X�� DQG�

=KDR� ������� DOVR� VWDWHG� WKH� LQÁXHQFH� RI �

WHPSHUDWXUH�� VWRUDJH� WLPH� OHQJWK��DQG� OLJKW�RQ�

VHHG�JHUPLQDWLRQ��ZKLFK�DUH�JUHDW�GHWHUPLQDQWV�

WR�PDLQWDLQ�VHHG�PRLVWXUH�FRQWHQW�DQG�YLDELOLW\��

,Q� DGGLWLRQ� WR� ORZ� JHUPLQDWLRQ� FDSDFLW\��

the low moisture content could also affect the 

JURZWK� RI � VRPH� RI � WKH� UDGLFDOV� LQWR� VKRRWV�

ZKLFK� PHDQV� LW� EHFRPHV� GHDG� UDWKHU� WKDQ�

GHYHORSLQJ�VKRRWV�DQG�URRWV�IRU�UHOHDVH�LQWR�WKH�

QXUVHU\�DV�D�VHHGOLQJ��%HFDXVH�Y. alpina seed is a 

UHFDOFLWUDQW�VHHG�DQG�KDV�VKRUW�ORQJHYLW\�ZKLFK�

DUH� WKH� PDMRU� FDXVHV� WKDW� WKH� UDGLFDOV� FRXOG�

GLH� UDWKHU� WKDQ�JURZ� WR�FRPSOHWH� VHHGOLQJV�DV�

UHSRUWHG�E\�(PED\H� �������EXW�QRW�RQO\� WKLV��

LW�PLJKW�EH�GXH� WR� ORVV�RU�DEVHQFH�RI �HQRXJK�

HQGRVSHUPV�DV� D� VRXUFH�RI � IRRG� IRU� WKH� VHHG�

HPEU\R�WR�VWD\�DOLYH�DQG�WR�KDYH�HQRXJK�HQHUJ\�

IRU�JHUPLQDWLRQ��)XUWKHUPRUH��WKH�JHUPLQDWLRQ�

FDSDFLW\�KDV�DOVR�EHHQ�GHWHUPLQHG�E\� WKH� VL]H�

DQG�ZHLJKW�RI �WKH�VHHG�EHVLGHV�WKH�LQÁXHQFH�RI �

PRLVWXUH�DQG�SXULW\�SDUDPHWHUV��

C. Determination of  Grain Yield, Seed 

Size and Weight of  Y. alpina Seed

*UDLQ� \LHOG� LV� DQ� LPSRUWDQW� SDUDPHWHU� WR�

GHWHUPLQH� WKH�H[WUDFWHG�VHHG�RXWSXW� IURP�WKH�

FROOHFWHG� IUHVK� IUXLW� ELRPDVV�� DQG� NQRZ� KRZ�

WR� KDYH� HQRXJK� DPRXQW� RI � VHHG� IRU� SODQQHG�

EDPERR� VSHFLHV� SURSDJDWLRQ� WKURXJK� VHHG�

EHVLGHV� EHLQJ� FRVW�HIIHFWLYH� E\� PLQLPL]LQJ�

FROOHFWLRQ� WLPH� DQG� FRVW�� $FFRUGLQJ� WR� WKLV��

DERXW� ������ JP� RI � H[WUDFWHG� VHHG� \LHOG� ZDV�

REWDLQHG�IURP������JP�RI �FROOHFWHG�IUHVK�IUXLW��

ZKLFK� LV�������RI �WKH�WRWDO�FROOHFWHG�ELRPDVV�

�7DEOH�����7KLV�LQGLFDWHV�WKDW�WKH�JUDLQ�\LHOG�RI �

Y. alpina LV�YHU\�ORZ��DQG�QHHGV�WR�FROOHFW�D�KXJH�

DPRXQW�RI � IUHVK� IUXLW�ELRPDVV�EHFDXVH� DERYH�

���� RI � ELRPDVV� \LHOG� LV� FKDQJHG� WR� WUDVK� RU�

VWUDZ� ZKHQ� LW� ZDV� SURFHVVHG� DQG� FOHDQHG� WR�

SURGXFH�SXUH�VHHG��+RZHYHU��WKH�VHHG�VL]H�DQG�

LWV�ZHLJKW�DUH�NH\�GHWHUPLQDQW�IDFWRUV�IRU�JUDLQ�

\LHOG�DQG�JHUPLQDWLRQ�FDSDFLW\�RU�SHUFHQWDJH��

,Q� WKLV� VWXG\�� WKH� PHDQ� YDOXH� RI �Y. alpina 

VHHG�OHQJWK�DQG�ZLGWK�ZHUH������DQG������FP��

UHVSHFWLYHO\�� DQG� DOVR� WKH�ZHLJKW� RI � WKRXVDQG�

VHHGV�ZDV�UHFRUGHG�DW������JP�ZKLFK�LV�KLJKO\�

DJDLQVW� WKH� UHVXOW� RI � %DKUX� HW� DO�� �������ZKR�

UHSRUWHG����JP�RI �WKRXVDQG�VHHG�ZHLJKW�IURP�

the Y. alpina VDPSOH� FROOHFWHG� IURP� WKH�'DZD�

GLVWULFW� *XML� ]RQH�� 2URPLD� 5HJLRQDO� 6WDWH��

(WKLRSLD��7KLV�PLJKW�EH�GXH� WR� WKH�GLIIHUHQFH��

RI � VHHG� VL]H� �OHQJWK� DQG� ZLGWK�� GLIIHUHQFH�

WKDW� LV� LQÁXHQFHG� E\� HQYLURQPHQWDO� IDFWRUV��

��

Table 2: Determination of seed size and quality parameters

Species Purity 

���

MC 

���

TSW 

�JP�

No of Seed 

/kg

Seedlings 

/kg

SL 

�FP�

SW 

�FP�

Yushania alpina 88.4 3 -5.4 7.38 135567.945 ��������� 0.47 0.25

5HPDUNV��0&�±�PRLVWXUH�FRQWHQW��76:�±�WKRXVDQG�VHHG�ZHLJKW��6/�±�VHHG�OHQJWK��6:�±�VHHG�ZHLJKW

Table 3: Determination of grain yield and tree diameter

Species Min DBH 

�PP�

Max DBH 

�FP�

FFW 

�JP�

ESY 

�JP�

ESY 

���

Yushania alpina 1.3 6cm - 19cm 1500 201.7 13.45

5HPDUNV��'%+�±�GLDPHWHU�DW�EUHDVW�KHLJKW��)):�±�IUHVK�IUXLW�ZHLJKW��(6<�±�H[WUDFWHG�VHHG�\LHOG

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO����1R�����$SULO������������������������������������������,661������������(�,661�����������



0RUHRYHU�� &DUOHV� HW� DO�� ������� DOVR� UHSRUWHG�

WKH�VWURQJ�LQÁXHQFH�RI �JHQRW\SH�DQG�JURZLQJ�

HQYLURQPHQW�RI �WKH�PRWKHU�WUHH�RQ�WKH�ZHLJKW�

DQG� VL]H� RI � WKH� VHHG�� EHVLGHV� WKH� UHTXLUHG�

DYHUDJH� WLPH� IRU� JHUPLQDWLRQ� FDQ� DOVR� EH�

FRUUHODWHG�WR�WKH�VHHG�VL]H�DQG�ZHLJKW��1RUGHQ�

HW�DO����������7KH�ORZHVW�DQG�ODUJHVW�VHHG�OHQJWK�

ZDV�DOVR�����DQG�����FP�ZKHUHDV�WKH�ORZHVW�DQG�

ODUJHVW�VHHG�ZLGWK�ZDV�DOVR�����DQG�����FP�� LQ�

UHVSHFWLYH�RUGHU�

$FFRUGLQJ� WR� WKH� PHDQ� VHHG� ZHLJKW�

GHWHUPLQDWLRQ��WKH�FRPSXWHG�QXPEHU�RI �VHHGV�

ZDV� ����� ������� LQ� RQH� NLORJUDP� RI �Y. alpina 

SXUH� VHHG� �7DEOH���� 7KHUHIRUH�� ���� �������

VHHGOLQJV�ZHUH�UDLVHG�IURP��RQH�NLORJUDP�RI �Y. 

alpina SXUH�VHHGV�XVLQJ�WKH�ÀUVW������PRLVWXUH�

FRQWHQW� ZLWK� ������ RI � VHHG� JHUPLQDWLRQ�

FDSDFLW\� WKDW� ZDV� VRZHG� RQ� D� SHWUL� GLVK� ZLWK�

PRLVW� EORWWLQJ� :KDWPDQ� SDSHU�� KRZHYHU�� WKH�

JHUPLQDWLRQ� FDSDFLW\� GLIIHUHG� EDVHG� RQ� WKH�

JURZLQJ� PHGLD� DQG� WKH� HQYLURQPHQW� IRU� WKH�

VWXGLHG� VHHG� �)LJXUH� ���� 7KLV� LQGLFDWHV� WKDW� LW�

KDV� PRUH� WKDQ� ������� VHHGOLQJV� DGYDQWDJHV�

ZKHQ�FRPSDUHG�ZLWK� WKH� UHSRUWV�RI �%DKUX�HW�

DO���������ZKR�REWDLQHG��������VHHGOLQJV�IURP�

���JP�RI �WKRXVDQG�VHHG�ZHLJKW�KDYLQJ����²���

PRLVWXUH�FRQWHQW�DQG�����JHUPLQDWLRQ�FDSDFLW\�

of  Y. alpina SXUH� VHHGV��0RUHRYHU�� WKHUH�ZHUH�

���FP�DQG��²��FP�ORZHVW�DQG�ODUJHVW�GLDPHWHU�

DW�EUHDVW�KHLJKW�RI �A��alpina�QDWXUDO�IRUHVW�WUHHV��

UHVSHFWLYHO\��ZKLFK�VHHPV�WR�KDYH�FRUUHVSRQGHG�

ZLWK� WKH� PD[LPXP� GLDPHWHU� �XS� WR� ��� FP��

RI � LQGLJHQRXV� EDPERR� VSHFLHV� RI � (WKLRSLD�

�(PED\H��������

D. The Effect of  Growing Media and 

Environment on Seed Germination 

Capacity

$FFRUGLQJ�WR�WKH�$129$�UHVXOW�LQ�7DEOH����

WKH�LQWHUDFWLRQ�RI �WUHDWPHQWV�DQG�VHHG�FOHDQLQJ�

VWDJH�KDV�VKRZQ�VLJQLÀFDQW�LQÁXHQFH�RQ�VWXGLHG�

SDUDPHWHUV� LQ� WKH� JHUPLQDWLRQ� RI � Yushania 

alpina�VHHG��,Q�WKLV�UHVXOW��WKH�FRPELQDWLRQV�RI �

WZR� GLIIHUHQW� IDFWRUV�� VHHG� FOHDQLQJ� VWDJH� DQG�

VHHG� JHUPLQDWLRQ� HFRORJ\� WUHDWPHQWV� VKRZHG�

GLIIHUHQW� JHUPLQDWLRQ� SHUFHQWDJHV�� 3XUH� VHHGV�

KDYLQJ������PRLVWXUH�FRQWHQW�JDYH�WKH�KLJKHVW�

JHUPLQDWLRQ�SHUFHQWDJH�������RQ�7��DQG�DOVR�

IROORZHG�E\�����RQ�7��DQG�����RQ�7���7DEOH�

���)LJXUH�����6XFK�D�ZLGH�UDQJH�RI �JHUPLQDWLRQ�

SHUFHQWDJH�GLIIHUHQFHV�PLJKW�EH�GXH�WR�D�YHU\�

FUXFLDO� IDFWRU� RI � VHHG� JHUPLQDWLRQ� VXFK� DV�

WHPSHUDWXUH�DQG�PRLVWXUH�YDULDWLRQ�RI �JURZLQJ�

PHGLD�� DQG� WKH� HQYLURQPHQW� LQ� DGGLWLRQ� WR�

IDYRUDEOH� LQWHUQDO� FRQGLWLRQV� RI � WKH� VHHG� DV�

UHSRUWHG�E\�+DUWPDQQ�DQG�.HVWHU���������$OVR��

<HULPD�� 7LDPJQH�� )RNRX�� 7]LHPL�� DQG� 9DQ�

5DQVW� �������UHSRUWHG� WKDW�JURZLQJ�VXEVWUDWHV�

KDG� D� VLJQLÀFDQW� HIIHFW� RQ� JHUPLQDWLRQ� DQG�

VHHGOLQJ� HPHUJHQFH�� ,Q� DGGLWLRQ�� WKH� KLJKHVW�

JHUPLQDWLRQ�REWDLQHG�RQ�7��ZDV�UHFRUGHG�DIWHU�

WKH�VKRRW�HPHUJHG�DERYH�WKH�VDQG��KHQFH�WKHUH�

PLJKW�EH�D�SUREDELOLW\�WKDW�QRW�DOO�VHHGV�WKDW�FDQ�

UDGLFOH��HPHUJH�DV�D�VKRRW��7KHUHIRUH��FRPSDULQJ�

WKH� JHUPLQDWLRQ� SHUFHQWDJH� RI � VHHGV� VRZHG�

RQ�:KDWPDQ� SDSHU�� DQG� VDQG� JURZLQJ�PHGLD�

PD\� QRW� EH� DOZD\V� WUXH�� EXW� WKH� VHHG� VRZHG�

RQ�VDQG�PHGLD�LV�FRVW�HIIHFWLYH��DQG�DSSOLFDEOH�

everywhere either at farmer level or nursery site 

RI �JRYHUQPHQWDO�DQG�SULYDWH�LQVWLWXWLRQV��

��

Table 4: Means of seed germination parameters of Yushania alpina L.

Genotype SCS Treatment GP 

�PHDQr6'�

PV

�PHDQr6'�

MGT 

�PHDQr6'�

Sps/Kg 

�PHDQr6'�

Yushania 

alpina

Cleaned 

seed

T1= Sand + AmT 38.00r3.65b 0.41r0.04ab 2.49r0.24c 45.54r4.37b

T2= Paper + AmT 55.00r2.00a 0.52r0.14a 2.03r0.55c 65.91r2.40a

T3= Paper + Incubator 

���o&�

31.00r2.00c 0.33r0.06b 3.14r0.65c 37.15r2.40c

Not 

cleaned 

seed

T1= Sand + AmT 14.00r2.31d 0.18r0.00c 5.59r0.10c 16.78r2.77d

T2= Paper + AmT 11.00r3.83d 0.09r0.03c 13.06r5.07b 13.18r4.59d

T3= Paper + Incubator 

���o&�

4.00r0.00e 0.05r0.01c 22.75r2.63a 4.79r0.00e

CV 10.29 25.73 28.86 10.29

5HPDUNV��WKH�YDOXHV�KDYLQJ�WKH�VDPH�OHWWHU�DUH�QRW�VLJQL¿FDQWO\�GLIIHUHQW��$P7� �$PELHQW�7HPSHUDWXUH

(IIHFWV�RI �*HUPLQDWLRQ�(FRORJ\�RQ�,Q�9LWUR�*HUPLQDWLRQ�3HUIRUPDQFH�RI �+LJKODQG�%DPERR�������������������%HOHWH�*��7HVID\H�HW�DO��



2Q�WKH�RWKHU�KDQG��WKH�LPSXUH�VHHGV�KDYLQJ�

���²���PRLVWXUH�FRQWHQW�JDYH�WKH�KLJKHVW�������

JHUPLQDWLRQ�SHUFHQWDJH�RQ�VDQG�PHGLD�DW�URRP�

WHPSHUDWXUH��7���ZKLFK�ZDV�EHWWHU�WKDQ�WKDW�RI �

WKRVH�VRZHG�RQ�7��������DQG������RQ�7���7DEOH�

��� )LJXUH� ����7KH� ORZHVW� JHUPLQDWLRQ� FDSDFLW\�

�����ZDV�UHFRUGHG�IURP�WKH�LPSXUH�VHHG�VRZHG�

RQ�:KDWPDQ�SDSHU�LQ�D����&�LQFXEDWRU��7����$V�

VKRZQ�LQ�)LJXUH����WKH�JHUPLQDWLRQ�FDSDFLW\�RI �

WKH�LPSXUH�VHHG�ZDV�KLJKO\�ORZHU�WKDQ�WKDW�RI �

WKH�SXUH�VHHG��7KLV�LQGLFDWHV�WKDW�LPSXUH�VHHGV�

VKRXOG� QRW� EH� SUHIHUUHG� WR� XVH� DV� D� YDOXDEOH�

VRXUFH�RI �SURSDJDWLRQ� IRU�Y. alpina neither in 

VPDOO� QRU� ODUJH�VFDOH� IRUHVW� HVWDEOLVKPHQW� DQG�

GHYHORSPHQW�SXUSRVHV��

$V� FRPSDUHG� WR� %DKUX� HW� DO�� ������� ZKR�

UHSRUWHG� ���� JHUPLQDWLRQ� RI �A�� alpina SXUH�

VHHG� KDYLQJ� ����� FP� OHQJWK� DQG� ����� FP�

ZLGWK�� WKLV� KLJKHVW� UHFRUGHG� JHUPLQDWLRQ�

SHUFHQWDJH� ������ RI � SXUH� VHHG� LV� YHU\� ORZ��

7KLV� PLJKW� EH� GXH� WR� WKH� GLIIHUHQFH� LQ� VHHG�

VL]H� DQG� DJURHFRORJ\� RI � JHUPSODVP� VRXUFHV��

0RUHRYHU�� WKLV� PLJKW� DOVR� EH� GXH� WR� VHHGV��

OLYLQJ� LQ� ELRORJLFDO� HQG� SURGXFWV� RI � JHQHWLF�

DQG� HQYLURQPHQWDO� LQWHUDFWLRQ�� LQ� ZKLFK� WKH�

PDJQLWXGH�RI �JHQHWLF�YDULDWLRQ�LV�FRQVLGHUDEO\�

PRUH�WKDQ�WKH�HQYLURQPHQWDO�YDULDWLRQ��%DKUX�

HW�DO���������'HUHUR�HW�DO���������)UHGULFN�HW�DO���

�������+HQFH��WKH�VHHG�FRQGLWLRQV�H[SODLQ�KLJK�

YDULDELOLW\�EHWZHHQ�VSHFLHV�DQG�VHHG� ORWV��HYHQ�

EHWZHHQ�VHHG�ORWV��DFURVV�\HDUV�DQG�SURYHQDQFHV�

GXH� WR� HQYLURQPHQWDO� IDFWRUV� EHVLGHV� JHQHWLF�

GLIIHUHQFHV� �/RKD�HW� DO���������������0DPR�HW�

DO����������%HFDXVH�RI �WKLV��WKH�VHHGV
�EHKDYLRU�

FDQQRW� EH� SUHGLFWHG� FHUWDLQO\� �0DPR� HW� DO���

������� )$2� �������� DQG� *KRVK� DQG� 6LQJK�

������� DOVR� UHSRUWHG� KHDY\� DQG� ODUJHU� VHHGV�

KDG� �ZHLJKHG�PRUH� SHU� VHHG�� DQG� KHQFH� WKH\�

contained more food reserves which are more 

OLNHO\� WR� KDYH� KLJKHU� JHUPLQDWLRQ� SHUFHQWDJHV�

E\�SURYLGLQJ�PRUH� HQHUJ\� WR�SURGXFH� LQLWLDOO\�

YLJRURXV� VHHGOLQJV�� 7KHUHIRUH�� VHHG� VL]H� DQG�

ZHLJKW�DUH�LPSRUWDQW�FKDUDFWHUV�LQ�WKH�VHOHFWLRQ�

RI � ZHOO�DGDSWHG� DQG� KLJKO\� SURGXFWLYH� VHHG�

VRXUFHV�

,Q� DGGLWLRQ� WR� WKH� JHUPLQDWLRQ� FDSDFLW\�RI �

VHHGV��WKH�LQÁXHQFH�RI �VHHG�JHUPLQDWLRQ�HFRORJ\�

WUHDWPHQWV� DOVR� GHWHUPLQHG� WKH� SDWWHUQ� DQG�

PHDQ�JHUPLQDWLRQ�WLPH��$FFRUGLQJO\��WKH�ORZHVW�

������� PHDQ� JHUPLQDWLRQ� WLPH� ZDV� UHFRUGHG�

IURP�SXUH�VHHG�VRZHG�RQ�7��DQG�IROORZHG�E\�

���� RQ� 7�� �7DEOH� ��� )LJXUH� ���� +RZHYHU�� WKH�

��

)LJXUH����,Q�YLWUR�JHUPLQDWLRQ�FDSDFLW\�RI �Y��alpina�VHHG�FOHDQLQJ�VWDJH�DW�GLIIHUHQW�

JHUPLQDWLRQ�HFRORJ\�WUHDWPHQWV

A. alpina

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO����1R�����$SULO������������������������������������������,661������������(�,661�����������



KLJKHVW� ������ GD\V�� PHDQ� JHUPLQDWLRQ� WLPH�

ZDV� REWDLQHG� IURP� LPSXUH� VHHG� VRZHG� RQ�

7���IROORZHG�E\�������GD\V�RQ�7���$V�D�UHVXOW��

XVLQJ�SXUH� VHHG� VRZHG�RQ�:KDWPDQ�SDSHU� LQ�

DPELHQW� WHPSHUDWXUH� �7��� KDG� YLJRURXV� DQG�

IDVW�JHUPLQDWLRQ��KHQFH�LW�VHHPV�WR�KDYH�EHWWHU�

JHUPLQDWLRQ� VSHHG� WKDQ� JHUPLQDWLRQ� RQ� 7��

DQG� 7��� 7KLV� GLIIHUHQFH�PLJKW� EH� GXH� WR� WKH�

SUHVHQFH�RI �GLUHFW�OLJKW�LQ�DGGLWLRQ�WR�VXVWDLQLQJ�

FRQGXFLYH�PRLVWXUH�DQG�RSWLPXP�WHPSHUDWXUH�

WR�WKH�VHHG�IRU�UHGXFLQJ�WKH�SHULRGV�RU�GXUDWLRQ�

RI �PHDQ�JHUPLQDWLRQ�WLPH��7KLV�DOVR�LQGLFDWHV�

WKDW� WKH� VHHG� FOHDQLQJ� VWDJH� KDV� D� VLJQLÀFDQW�

GHWULPHQWDO�HIIHFW�RQ�JHUPLQDWLRQ��7KLV�DJUHHV�

ZLWK�WKH�VWDWHPHQW�RI �<HULPD�HW�DO����������WKH�

VKRUW�GXUDWLRQ�WR�JHUPLQDWH�LV�KLJKO\�LPSRUWDQW�

IRU� WKH� YLJRXUVLW\� RI � VHHGOLQJ� HPHUJHQFH�

ZKHUHDV�WKH�ORQJ�GXUDWLRQ�EHFRPHV�IDWDO��

$FFRUGLQJ�WR�)LJXUH���� WKH�UHFRUGHG�YDOXHV�

RI � PHDQ� JHUPLQDWLRQ� WLPH� ZHUH� VLJQLÀFDQWO\�

GLIIHUHQW� UHJDUGLQJ� WKH� VHHG� FOHDQLQJ� VWDJH�

DQG� JURZLQJ� PHGLXP� ZLWK� WKH� HQYLURQPHQW��

+RZHYHU�� LW� LV� EHWWHU� WR� XVH� SXUH� VHHG� VRZHG�

RQ�VDQG�PHGLD�DW�DPELHQW�WHPSHUDWXUH��7���DV�

D� JHUPLQDWLRQ� HFRORJ\� WUHDWPHQW�� FRQVLGHULQJ�

WKH� FRVW� DQG� DSSOLFDELOLW\� RI � WKH� WHFKQRORJ\�

DW�FRPPXQLW\� OHYHO�IRU�EDPERR�HVWDEOLVKPHQW�

DQG� GHYHORSPHQW� ZLWKRXW� DQ\� DGYDQFHG� DQG�

FRVW� LQFXUULQJ� PDWHULDOV� UHTXLUHPHQWV� EHVLGHV�

WKH�PDQGDWHG� LQVWLWXWLRQ�� $V� DQ� HFRQRPLFDOO\�

DQG� HQYLURQPHQWDOO\� YDOXDEOH� SODQW�� WKH�

GHYHORSPHQW� DQG� DGDSWDWLRQ� RI � HDV\� WR� DSSO\�

DQG�HIIHFWLYH�SURSDJDWLRQ�PHWKRG�RI �KLJKODQG�

EDPERR� LQ� HYHU\� DVSHFW� LV� DQ� XUJHQW� DIIDLU�

IRU� VXVWDLQDEOH� XVH� DQG� VRFLRHFRQRPLF� YDOXH��

+HQFH�� WKH� RXWSXW� RI � WKLV� UHVHDUFK� FRXOG� EH�

KHOSIXO� DQG� XVHG� DV� DQ� LQSXW� WR� SURSDJDWH�Y. 

alpina VSHFLHV�IRU�WKH�GHYHORSPHQWDO�HQGHDYRUV�

DQG�LQFRPH�VRXUFH�RI �WKH�FRPPXQLW\�

IV.   CONCLUSION 

*HUPLQDWLRQ� LPSURYLQJ� WHFKQRORJ\� LV� DQ�

XUJHQW�DIIDLU�IRU�VXFFHVVIXO�IRUHVW�GHYHORSPHQW�

RI � <XVKDQLD� DOSLQD� SODQWDWLRQV�� +RZHYHU�� LW�

KDV�XQVDWLVIDFWRU\�VHHG�JHUPLQDWLRQ�GXH�WR� LWV�

UHFDOFLWUDQW� VHHG� EHKDYLRU�� DQG� KHQFH� LWV� VHHG�

ORQJHYLW\�LV�VHULRXVO\�YHU\�VKRUW�DQG�EHFRPHV�D�

ORZ�JHUPLQDWLRQ�SHUIRUPHU��7R�FRQIURQW�WKH�ORZ�

JHUPLQDWLRQ� FKDOOHQJH�� GLIIHUHQW� JHUPLQDWLRQ�

HFRORJ\� WUHDWPHQWV� XVLQJ� VHHG� FOHDQLQJ� VWDJHV�

ZHUH�WHVWHG�WR�SURPRWH�JHUPLQDWLRQ�SRWHQWLDO��

+HQFH��WKH�SXUH�VHHG�KDG�D�VLJQLÀFDQW�LQÁXHQFH�

WR� LQFUHDVH�JHUPLQDWLRQ�SHUFHQWDJH�XVLQJ�VHHG�

JHUPLQDWLRQ� HFRORJ\� WUHDWPHQWV�� 7KH� KLJKHVW�

JHUPLQDWLRQ� SHUFHQWDJH� DQG� VKRUW� PHDQ�

JHUPLQDWLRQ�WLPH�ZHUH�REWDLQHG�RQ�7���SDSHU���

��

)LJXUH����7KH�HIIHFW�RI �LQ�YLWUR�VHHG�JHUPLQDWLRQ�HFRORJ\�WUHDWPHQWV�RQ�0*7�DQG�39

A. alpina

(IIHFWV�RI �*HUPLQDWLRQ�(FRORJ\�RQ�,Q�9LWUR�*HUPLQDWLRQ�3HUIRUPDQFH�RI �+LJKODQG�%DPERR�������������������%HOHWH�*��7HVID\H�HW�DO��



DPELHQW�WHPSHUDWXUH���IROORZHG�E\�JHUPLQDWLRQV�

RQ� 7�� �VDQG� �DPELHQW� WHPSHUDWXUH��� DQG�

7�� �SDSHU� �� LQFXEDWRU� ����&���� UHVSHFWLYHO\��

+RZHYHU��WKH�LPSXUH�VHHG�UHYHDOHG�WKH�OHDVW�DQG�

PRVW� XQVDWLVIDFWRU\� JHUPLQDWLRQ� SHUFHQWDJH�

LQ� DOO� WUHDWPHQWV�� +HQFH�� WKLV� FRQFOXGHG� WKDW�

XVLQJ� SXUH� VHHG� RQ� VDQG�PHGLD� ZLWK� DPELHQW�

WHPSHUDWXUH� LV� PRUH� DGYLVDEOH� DQG� SUHIHUUHG�

WR� DGRSW� FRVW�ZLVH� DQG� HDV\� SURSDJDWLRQ� RI �

<XVKDQLD�DOSLQD�HYHU\ZKHUH�DQG�E\�ZKRPHYHU�

%DVHG� RQ� WKH� FXUUHQW� UHVHDUFK� UHVXOW� WKH�

IROORZLQJ� UHFRPPHQGDWLRQV� FDQ� EH� JLYHQ� DV�

IROORZV�

• 7KH� JHUPLQDWLRQ� VWXG\� RQ� GLIIHUHQW�

JHUPLQDWLRQ� HFRORJ\� WUHDWPHQWV� LV� D� RQH�

VHDVRQ� VHHG� FROOHFWLRQ� VR� WKDW� LW� VKRXOG�EH�

FRQGXFWHG�XVLQJ�DFURVV�VHDVRQ�FROOHFWLRQ�

• $OVR�� WKH� JHUPLQDWLRQ� VWXG\� RQ� GLIIHUHQW�

JHUPLQDWLRQ�HFRORJ\� WUHDWPHQWV�XVHG�VHHGV�

DW����GD\V��DIWHU�FROOHFWLRQ��KHQFH�LW�VKRXOG�

EH� GHVLJQHG� DQG� FRQGXFWHG� XVLQJ� VHHGV�

KDYLQJ�GLIIHUHQW�VWRUDJH�SHULRG��
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