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STUDY ON PRIMING METHODS TO ENHANCE THE VIABILITY 
AND VIGOR OF TREMA  (Trema orientalis Linn. Blume) SEEDS
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(Trema orientalis�/LQQ��%OXPH��6(('6�� �7UHPD� LV�RQH�RI � WURSLFDO� IRUHVW� WUHHV� WKDW�KDYH�PDQ\�DGYDQWDJHV�
VXFK� DV�ZRRG� IRU� FRQVWUXFWLRQ�� SXOS� DQG� FKDUFRDO�� OHDYHV� IRU�PHGLFLQH� DQG�EDUN� IRU� G\H�PDWHULDO��2QH�
FRQVWUDLQ�RI �WKH�GHYHORSPHQW�RI �WKLV�VSHFLHV�LV�WKH�GLIÀFXOWLHV�RI ��WKH�JHUPLQDWLRQ�RI �WKH�VHHGV�DQG�UDSLG�
VHHG��GHWHULRUDWLRQ�DIWHU�VWRULQJ��7KHUHIRUH��WKHUH�VKRXOG�EH�IRXQG�D��PHWKRG�WR�VROYH�WKH�SUREOHP��7KLV�
SDSHU�GHWHUPLQHV�WKH�SURSHU�PHWKRG�RI �SULPLQJ�WR�HQKDQFH�WKH�YLDELOLW\�DQG�YLJRU�RI �7UHPD�VHHGV�DIWHU�
VWRUDJH��5DQGRPL]HG�&RPSOHWH�'HVLJQ�ZDV�HPSOR\HG� LQ�WKLV� WULDO�E\�SULPLQJ�WKH�VHHGV�EHIRUH�DQG�DIWHU�
VWRUDJH�� 7KH� WUHDWPHQWV�ZHUH� SULPLQJ�PHWKRGV� LQFOXGLQJ�� FRQWURO� �QR� SULPLQJ���PDWULFRQGLWLRQLQJ�ZLWK�
DVK��RVPRFRQGLWLRQLQJ�E\�VRDNLQJ�LQWR����+
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��KXPLGLI\�ZLWK�ZDWHU�DQG�K\GUDWHG�GHK\GUDWHG�SURFHVV��

7KH�REVHUYHG�SDUDPHWHUV�ZHUH�JHUPLQDWLRQ�SHUFHQWDJHV��VSHHG�RI �JHUPLQDWLRQ��PHDQ�GDLO\�JHUPLQDWLRQ��
JHUPLQDWLRQ�YDOXH��DQG�JURZWK�XQLIRUPLW\�YDOXH��5HVXOWV�VKRZ�WKH�EHVW�WUHDWPHQW�PHWKRG�IRU�SULPLQJ�RI �
VHHG�RI � WUHPD��ERWK�EHIRUH� VWRUDJH�DQG�DIWHU� VWRUDJH� LV� WKH� WUHDWPHQW�RI �K\GUDWLRQ�GHK\GUDWLRQ��$OO� WKH�
REVHUYHG�SDUDPHWHUV�JDYH��LQFUHDVHG�YDOXHV�DIWHU�XVLQJ�VXFK�WUHDWPHQW��%HIRUH�VWRUDJH��LW�FRXOG�LQFUHDVH�WKH�
YDOXH�RI �JHUPLQDWLRQ�SHUFHQWDJH�DQG�VSHHG�RI �JHUPLQDWLRQ�E\�����DQG�������HWPDO��UHVSHFWLYHO\���$IWHU�VWRUDJH��
WUHDWPHQW�K\GUDWLRQ�GHK\GUDWLRQ�FRXOG�LQFUHDVH��WKH�JHUPLQDWLRQ�E\�����DQG�WKH�VSHHG�RI �JHUPLQDWLRQ�E\�
�������HWPDO�

.H\ZRUGV��7UHPD�VHHG��SULPLQJ��YLDELOLW\��YLJRU

PENELITIAN PENENTUAN METODE PRIMING  UNTUK PENINGKATAN VIABILITAS DAN 
VIGOR BENIH TREMA (7UHPD orientalis Linn. Blume).  Trema adalah jenis tanaman yang termasuk tanaman 
serba guna.  Kayunya digunakan untuk kayu pertukangan, industri kertas dan arang kayu.  Daun dan batangnya dapat 
dijadikan obat herbal, dan kulit batangnya untuk bahan pewarna.  Permasalahan pengembangan jenis ini mempunyai 
adalah yaitu lamanya waktu berkecambah serta viabilitas dan vigor benihnya mengalami penurunan setelah penyimpanan.  
Sehingga diperlukan perlakuan yang dapat mempercepat perkecambahan dan meningkatkan viabilitas dan vigor, yaitu 
dengan metode priming.  Tujuan penelitian ini adalah diperolehnya metode priming yang tepat untuk meningkatkan  
viabilitas dan vigor benih trema setelah penyimpanan.  Benih trema yang digunakan dalam penelitian ini berasal dari 
Bali. Rancangan percobaan dalam penelitian ini menggunakan rancangan acak lengkap (RAL) dengan menggunakan 
perlakuan priming pada benih sebelum disimpan dan sesudah penyimpanan. Perlakuan priming yang digunakan terdiri 
dari: kontrol, matriconditioning abu gosok, Osmoconditioning dengan perendaman H
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 5%, perendaman/pelembaban 

dengan air, dan hidrasi-dehidrasi.  Untuk perlakuan kontrol (tanpa perlakuan priming), benih langsung dikecambahkan. 
Parameter yang diamati yaitu daya berkecambah, kecepatan berkecambah, kecambah harian rata-rata. Nilai perkecambahan 
dan nilai keserampakan tumbuh. Hasil penelitian menunjukkan bahwa perlakuan metode priming terbaik, baik sebelum 
disimpan maupun sesudah penyimpanan yaitu perlakuan hidrasi dehidrasi. Semua parameter yang diamati memperlihatkan 
peningkatan setelah diperlakukan dengan metode priming tersebut.  Sebelum disimpan, dapat meningkatkan nilai daya 
berkecambah dan kecepatan berkecambah masing-masing 15% dan 0,9%/-etmal. Setelah penyimpanan, perlakuan hidrasi 
dehidrasi dapat meningkatkan daya berkecambah 17% dan kecepatan berkecambah 1,25%/-etmal. 

.DWD�NXQFL��%HQLK��WUHPD��SULPLQJ��YLDELOLWDV��YLJRU
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I.  INTRODUCTION

7KH� VXFFHVV� RI � D� SODQWDWLRQ� SURJUDP� LV�

VWURQJO\� GHSHQGHQW� RQ� LWV� FXOWLYDWLRQ� DQG� WKH�

XVH�RI �TXDOLÀHG�VHHGV��ZKLFK��GHÀQLWHO\�KDYH�WR�

EH�FRQGLWLRQHG�WR�DFKLHYH�JRRG�VHHGOLQJV� WKDW�

H[SHFWHG� WR� JLYH� H[FHOOHQW� VWDQGV��2QH�RI � WKH�

SURVSHFWLYH�ZRRG\�VSHFLHV� WR�EH�GHYHORSHG� LQ�

D�SODQWDWLRQ�SURJUDP�LV�7UHPD��Trema orientalis 

/LQQ��%OXPH���

7UHPD� LV� D� PXOWL�SXUSRVH� VSHFLHV� EHFDXVH�

DOO� SDUWV� RI � WKH� WUHH� FDQ� EH� XWLOL]HG� IRU�PDQ\�

SXUSRVHV�� 7KH� ZRRG� LV� ÁDPPDEOH� ZKHQ� GU\�

DQG�FRQWDLQV��������FDO�J�RI �HQHUJ\��5RVWLZDWL�

HW� DO��� �������7KH�ZRRG�FDQ� DOVR� �EH�XVHG� IRU�

WRROV�� FRQVWUXFWLRQ�� SXOS� DQG� SDSHU�� YHQHHUV��

PDWFKHV� DQG� FKDUFRDO�� 7KH� OHDI � LV� JRRG� IRU�

SKDUPDFHXWLFDOV� DV� KHUEDO� DQG� LW� LV� XVHIXO� DV�

ZHOO� IRU� DQLPDO� IHHGV� �.XUQLDW\� HW� DO��� �������

+RZHYHU��WKH�GHYHORSPHQW�RI �WKH�VSHFLHV�IDFHV�

VRPH� SUREOHPV� FRQFHUQLQJ� � WKH� YLDELOLW\� RI �

WKH�VHHGV�ZKLFK�WDNHV�ORQJ�WLPH��WR�JHUPLQDWH�

DQG� WKH� UDSLG�GHWHULRUDWLRQ�RI � WKH� VHHGV� DIWHU�

VWRUDJH� �3DQMDLWDQ�� ������� 7KH� VHHG� RI �7UHPD�

LV� SK\VLRORJLFDOO\� FDWHJRUL]HG� DV� LQWHUPHGLDWH�

�.XUQLDW\� HW� DO��� ������� 7KH� TXDOLW\� RI �

LQWHUPHGLDWH� VHHGV�ZLOO�GHFUHDVH�JUDGXDOO\� DQG�

WKLV�KDSSHQV�QDWXUDOO\��6HHG�TXDOLW\�LV�GHSHQGHQW�

XSRQ�LQLWLDO�VHHG�TXDOLW\��WHPSHUDWXUH��PRLVWXUH�

FRQWHQW� DQG� P\FRÁRUD�� � 5DSLG� GHWHULRUDWLRQ�

occurs due to these environmental conditions 

ZKLFK�PDNH�LW�YHU\�GLIÀFXOW�WR�NHHS�WKH�YLDELOLW\�

GXULQJ� VWRUDJH� �-\RWL� 	� 0DOLN�� ������� $IWHU�

VWRUDJH�� WKH� PHWDEROLVP� DFWLYLWLHV� LQ� WKH� VHHG�

ZLOO� GHFOLQH� DQG� WKH�YLDELOLW\�RI � WKH� VHHGV�ZLOO�

HYHQWXDOO\�GLPLQLVK��.XUQLDW\�HW�DO����������

7R�HQKDQFH�WKH�GHFOLQLQJ�VHHG�TXDOLWLHV�DQG�

JHW�KLJK�YLDELOLW\� DQG�YLJRU�RI � WKH� VHHGV� DIWHU�

VWRUDJH�� SULPLQJ� LV� WKH� VROXWLRQ� �0RUDGL� 	�

<RXQHVL����������3ULPLQJ�LV�D�SUH�WUHDWPHQW�WKDW�

FRQWURO� WKH� UDWH� RI � ZDWHU� LQWDNH� E\� WKH� VHHG���

DXJPHQW� WKH� PLWRFKRQGULD� DFWLYLW\� WKURXJK�

ELRV\QWKHVLV� SURFHVV� DQG� WKH� GHIHQVLYH� RI �

FHOO� XOWUD�VWUXFWXUHV� WKDW�PDNH� WKH� VHHGV�PRUH�

VWDQGHG�WR�WKH�SUHVVXUH�DQG�HQDEOH�WR�VWLPXODWH�

WKH�JURZWK�HDVLO\��=DQ]LEDU���������3ULPLQJ�WKH�

VHHGV�FDQ�EH�FDUULHG�RXW�WKURXJK�K\GURSULPLQJ�

WKDW�LV�D�ZD\�RI �VRDNLQJ�VHHG�E\�XVLQJ�D�VSHFLÀF�

VROXWLRQ� �+DOLPXUV\DGDK� 	� 0XUQLDWL�� ��������

3ULPLQJ� ZLOO� IXQFWLRQ� RQ� VHHGV� WR� LQFUHDVH�

XQLIRUPLW\�RI �JHUPLQDWLRQ�DQG�HPHUJHQFH�IURP�

WKH�VRLO��DQG�WKXV�HQKDQFH��VWDQG�HVWDEOLVKPHQW�

�+LOO�� ������� 3ULPLQJ� WUHDWPHQW� FDQ� LQFUHDVH�

SODQW� UHVLVWDQFH� WR� HQYLURQPHQWDO� VWUHVV�� VXE�

RSWLPXP�� DW� ORZ� WHPSHUDWXUHV� �)DURRT� HW� DO���

�������LW�LV�DOVR�HIIHFW�RQ�GURXJKW�VWUHVV�ZKLFK�

ZDV�UHSRUWHG�E\�)DURRT�HW�DO����������

2QH� RI � WKH� SULPLQJ� WHFKQLTXHV� LV�

RVPRFRQGLWLRQLQJ� �5XVPLQ�� ��������

2VPRFRQGLWLRQLQJ��LV�D�UHJXODU�SURFHVV�RI �ZDWHU�

DEVRUSWLRQ� �LPELELWLRQ�� � E\� WKH� VHHG�� XVLQJ� D�

VROXWLRQ� WKDW�KDV� D� ORZHU�RVPRWLF�SRWHQWLDO� DV�

D�PHGLD�RI �LPELELWLRQ��2VPRFRQGLWLRQLQJ�DLPV�

WR� VSHHG� XS� JHUPLQDWLRQ� WLPH�� V\QFKURQL]H�

JHUPLQDWLRQ� DQG� LPSURYH� WKH� SHUFHQWDJH� RI �

QRUPDO� JHUPLQDWLRQ� �<XDQDVDUL� HW� DO��� ��������

7R� LQFUHDVH� WKH� � DELOLW\� RI � VHHG� JHUPLQDWLRQ��

WKH� VHHGV� FDQ� DOVR�EH� WUHDWHG�ZLWK� ORZ�PDWUL[�

SRWHQWLDO� PHGLD� RU� PDWULFRQGLWLRQLQJ� PHGLD�

�*KRODPL�HW�DO��������0LD�HW�DO�����������

$SDUW�RI �LQFUHDVLQJ�WKH�SK\VLRORJLFDO�TXDOLW\�

RI �VHHGV��WKH�PHWKRGV�RI �SULPLQJ�ZLOO�UHVXOW�D�

SK\VLFDOO\� EHWWHU� SHUIRUPDQFH� RI � WKH� VHHG�� LW�

ZLOO�EH��PRUH�IUHVK�DQG�EULJKWHU� LQ�FRORU��7KH�

SULPLQJ�WHFKQLTXH�LV�DSSOLFDEOH�DQG�DIIRUGDEOH�

WKDW� � PDNHV� LW� VXLWDEOH� WR� EH� D� VWDQGDUG� LQ�

KDQGOLQJ�RI �IRUHVW�WUHH�VHHGV��=DQ]LEDU����������

3ULPLQJ� WUHDWPHQWV� �VHHG� K\GUDWLRQ� GXULQJ� D�

VSHFLÀF� WLPH� IROORZHG� E\� VHHG� GHK\GUDWLRQ��

FRXOG� EH� DQ� DOWHUQDWLYH� JHUPLQDWLRQ� SUH�

WUHDWPHQW� WR� LPSURYH� SODQW� HVWDEOLVKPHQW��

1DWXUDO�SULPLQJ��YLD�VHHG�EXULDO��SURPRWHV�UDSLG�

DQG� V\QFKURQRXV� JHUPLQDWLRQ� DV� ZHOO� DV� WKH�

PRELOLVDWLRQ�RI �VWRUDJH�UHVHUYHV��FRQVHTXHQWO\��

LW�LQFUHDVHV�VHHGOLQJ�YLJRU��/RSH]��������

1DWXUDOO\�� VHHG� LV� GHWHULRUDWLQJ� RYHU� WLPH��

6HHG� GHWHULRUDWLRQ� GXULQJ� D� SHULRG� RI � VWRUDJH�

LV� D� FKURQRORJLFDO� GHFOLQH� LQ� WHUP� RI � WLPH�

DQG� SK\VLRORJLFDO� GHFOLQH� GXH� WR� YDULRXV�

HQYLURQPHQWDO� IDFWRUV�� 6HHG� GHWHULRUDWLRQ�

LV� D� GHFUHDVH� RI � VHHG� YLDELOLW\� FDXVHG� E\� WKH�

RYHUDOO� FKDQJHV� RI � VHHG� FHOOV� DQG� WLVVXHV�

HLWKHU� SK\VLFDOO\�� SK\VLRORJLFDOO\� RU� FKHPLFDOO\��

'HWHULRUDWLRQ� LV� FKDUDFWHUL]HG� E\� WKH� GHFOLQH�

RI � VHHG� JHUPLQDWLRQ�� LQFUHDVH� RI � DEQRUPDO�
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3ULPLQJ�0HWKRGV�WR�(QKDQFH�WKH�9LDELOLW\�DQG�9LJRU�RI �7UHPD��������������������1DQLQJ�<XQLDUWL��5LQD�.XUQLDW\�DQG�'LGD�6\DPVXZLGD�

JHUPLQDWHG� VHHGOLQJV�� GHFUHDVH� RI � ÀHOG�

HPHUJHQFHV��LPSDLUHG�JURZWK�DQG�GHYHORSPHQW�

RI � SODQWV�� LQFUHDVH� RI � VHQVLWLYLW\� WRZDUGV�

H[WUHPH�HQYLURQPHQW��3DQMDLWDQ���������3ULPLQJ�

LV�RIWHQ�XVHG�WR�UH�LQFUHDVH�WKH�YLDELOLW\�RI �VHHGV�

WKDW�KDYH�EHHQ�UHGXFHG��3ULPLQJ�LV�DOVR�XVHG�IRU�

OHQJWKHQLQJ�WKH�VWRUDELOLW\�RI �WKH�VHHGV��WKXV�LW�

FDQ�PDLQWDLQ�WKH�YLDELOLW\�DQG�YLJRU�RI �WKH�VHHGV�

GXULQJ�VWRUDJH��8WDPL�HW�DO����������

7KH� PDLQ� SXUSRVH� RI � WKH� SULPLQJ� LV� WR�

LQFUHDVH�WKH�YLDELOLW\�DQG�YLJRU�RI �DJLQJ�VHHGV��

DV�ZHOO�DV�WR�PDNH�VHHGOLQJV�PRUH�FRPSHWLWLYH�

DQG� WROHUDQW� WR� VXE�RSWLPXP�FRQGLWLRQV��7KLV�

PHWKRG�LV�VXLWDEOH�WR�EH�DSSOLHG�WR�WKH�VHHGV�WKDW�

KDYH�VORZ�JHUPLQDWLRQ�DQG�UDSLG�GHWHULRUDWLRQ��

6HHGV�RI �7UHPD�KDYH�D�SUREOHP�ZLWK� WKHLU�

JHUPLQDWLRQ� WKDW� � WDNHV� � ORQJ� WLPH� WR� VSURXWV�

due to the dormant characteristic of  the seeds 

�<XQLDUWL�	�.XUQLDW\���������%\�XVLQJ�SULPLQJ�

PHWKRG��LW�LV�SRVVLEOH��WR�VSHHG�XS�WKH�WLPH�RI �

VHHG�JHUPLQDWLRQ�DQG�HQKDQFH�WKH�JHUPLQDWLRQ�

SHUFHQWDJH��+HQFH�WKH�REMHFWLYH�RI �WKH�UHVHDUFK�

ZDV� WR� GHWHUPLQH� WKH� DSSURSULDWH� SULPLQJ�

PHWKRGV�WR�HQKDQFH�WKH�YLDELOLW\�DQG�YLJRU�RI �

7UHPD��Trema orientalis�/LQQ��%OXPH��VHHGV�DIWHU�
VWRUDJH�

II. MATERIAL AND METHOD

A. Location

7KH�VWXG\�ZDV�FDUULHG�RXW�LQ�WKH�ODERUDWRU\�

DQG� JUHHQKRXVH� RI � )RUHVW� 7UHHV� 6HHG�

7HFKQRORJ\� 5HVHDUFK� &HQWUH� LQ� %RJRU� IRU�

IRXU� PRQWKV� IURP� )HEUXDU\� WR� 0D\� ������

7KH� HTXLSPHQWV� LQFOXGHG� VWRUDJH� URRP� DW�

WHPSHUDWXUH� RI � ��²���&�� JHUPLQDWLRQ� EHGV��

PHGLD�RI �VWHULOL]HG�VRLO�DQG�VDQG��

B. Fruit Collection and Seed Extraction

)UXLW�RI �7UHPD�ZDV�FROOHFWHG�IURP�%DGXQJ�

'LVWULFW�� %DOL� 3URYLQFH� LQ� )HEUXDU\�� ������

7KH� PDWHULDOV� IRU� WKH� WULDOV� ZHUH� DVK� DQG�

+
�
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�
� �+\GURJHQ� 3HUR[LGH�� �=DQ]LEDU�� ������

=DQ]LEDU�� ������� � 7KH� IUXLWV� RI � 7UHPD� ZHUH�

FROOHFWHG�E\�FOLPELQJ�WKH�WUHHV�DQG�FXWWLQJ�WKH�

IUXLW�EHDULQJ�EUDQFKHV�XVLQJ�D�SROH�ZLWK�KRRNHG�

SUXQHU��)LYH�VDPSOH�WUHHV�ZHUH�XVHG�WR�FROOHFW�

WKH� IUXLWV�� 6HHGV� ZHUH� H[WUDFWHG� E\� FUXVKLQJ�

WKH�VXUIDFH�RI �WKH�IUXLW�ZLWK��FRDUVH�VDQG��DQG�

ZDVKHG� XQGHU� � � WDS�ZDWHU�� XQWLO� WKH� SXOS� DQG�

WHVWD� ZHUH� UHPRYHG�� 7KH� FOHDQHG� VHHGV� ZHUH�

WKHQ�ZLQG�GULHG�XQGHU�VKDGHG�SODFH�

C. Priming Treatments 

7KHUH�ZHUH�WZR�WULDOV�RI �WUHDWPHQWV��L�H���

��� 3ULPLQJ�EHIRUH�VWRUDJH

7KH�WUHDWPHQWV�XVHG�ZHUH�PDWULFRQGLWLRQLQJ�

ZLWK� DVK�� VRDNLQJ� DQG�RU� PRLVWHQLQJ� ZLWK�

ZDWHU�DQG�K\GUDWLQJ�GHK\GUDWLQJ��6HHGV�ZLWK�QR�

WUHDWPHQWV�ZHUH�GLUHFWO\�JHUPLQDWHG�

$VK�PDWULFRQGLWLRQLQJ�ZDV�FDUULHG�RXW� LQ�D�

SHWUL�GLVK�E\�SODFLQJ�D�PL[WXUH�RI �DVK��VHHGV�DQG�

ZDWHU� ZLWK� D� FRPSDULVRQ� RI � ������ �Y�Y��� 7KH�

PL[WXUHV�ZHUH�VWLUUHG�HYHQO\��WKHQ�VWRUHG�LQ�DQ�

DPELHQW�URRP�WHPSHUDWXUH����²����&���IRU���[�

���KRXUV�DQG�PRLVWHQLQJ�ZLWK�ZDWHU�HYHU\�GD\��

2VPRFRQGLWLRQLQJ� ZLWK� ��� +
�
2

�
� �� VHHGV�

ZHUH�SXW�LQ�D�EHDNHU�JODVV�ÀOOHG�ZLWK�D�VROXWLRQ�

RI ����+
�
2

�
�DQG�ZDWHU�LQ�D�FRPSDULVRQ�RI �������

�Y�Y���7KH�PL[WXUHV�ZHUH�SODFHG�LQ�DQ�DPELHQW�

URRP�WHPSHUDWXUH����²���&��IRU���[����KRXUV��

2VPRFRQGLWLRQLQJ� E\� PRLVWHQLQJ� WKH� VHHGV��

6HHGV�ZHUH�DUUDQJHG�RQ�D�PRLVW�SDSHU�LQ�D�SHWUL�

GLVK�DQG�SODFHG�LQ�D�JHUPLQDWRU�IRU���[����KRXUV�

+\GUDWLRQ�GHK\GUDWLRQ� �� 6HHGV�ZHUH� SXW� LQ�

D�EHDNHU�JODVV��VRDNHG�ZLWK�ZDWHU�IRU����KRXUV��

WKHQ� ZLQG� GULHG� DW� URRP� WHPSHUDWXUH� IRU� ���

KRXUV�� 7KH� WUHDWPHQW� ZDV� UHSHDWHG� �� WLPHV���

XVLQJ�IUHVK�ZDWHU�LQ�HYHU\�WUHDWPHQW�

:KHQ� DOO� WKH� SULPLQJ� WUHDWHG� VHHGV� ZDV�

GRQH�� WKH� VHHGV�ZHUH�ZDVKHG�XQGHU� WDS�ZDWHU�

IRU��²��PLQXWHV� DQG�JHUPLQDWHG� LQ� VHHG�EHGV�

ÀOOHG�ZLWK�D�PL[WXUH�PHGLD�RI �VRLO�DQG�VDQG����

������WKHQ�SODFHG�XQGHU��JUHHQKRXVH�FRQGLWLRQ��

7KH�QXPEHU�RI � VHHGV� IRU� HDFK� WUHDWPHQW�ZDV�

����VHHGV�ZLWK���UHSOLFDWLRQV��

7KH� REVHUYDWLRQ� ZDV� FDUULHG� RXW� RQFH� WKH�

VHHGOLQJV�JHUPLQDWHG��QRUPDOO\�PDUNHG�E\�WKH�

UDLVLQJ� RI � D� SDLU� RI � OHDYHV�� 7KH� SDUDPHWHUV�

REVHUYHG� ZHUH� JHUPLQDWLRQ� FDSDFLW\�� VSHHG�

RI � JHUPLQDWLRQ�� PHDQ� GDLO\� JHUPLQDWLRQ��

JHUPLQDWLRQ� YDOXH�� DQG� JURZWK� XQLIRUPLW\�

YDOXH��

��� 3ULPLQJ�DIWHU�VWRUDJH

7KH� IUHVK� VHHGV� ZHUH� SXW� LQ� SODVWLF�



��

FRQWDLQHUV�VWRUHG��XQGHU�URRP�WHPSHUDWXUH�IRU�

RQH�PRQWK���$IWHU�EHLQJ�VWRUHG��WKH�VHHGV�ZHUH�

WUHDWHG� ZLWK� SULPLQJ�PHWKRGV� DV� LW� ZDV� GRQH�

DERYH�LQ�SRLQW�D���7KH�WULDO�ZDV�RQO\�FRQGXFWHG�

ZLWKLQ���PRQWK�VWRUDJH�GXH�WR�WKH�OLPLWDWLRQ�RI �

WKH�VHHGV�IRU�UHVHDUFK�PDWHULDO���7KH�SDUDPHWHUV�

REVHUYHG� ZHUH� JHUPLQDWLRQ� FDSDFLW\�� VSHHG�

RI � JHUPLQDWLRQ�� PHDQ� GDLO\� JHUPLQDWLRQ��

JHUPLQDWLRQ� YDOXH�� DQG� JURZWK� XQLIRUPLW\�

YDOXH�

D.  Design Experiment

%RWK�WULDOV�ZHUH�GHVLJQHG�XVLQJ�&RPSOHWHO\�

5DQGRPL]HG� 'HVLJQ� �6WHHO� 	� 7RUULH�� ������

ZLWK� SULPLQJ� PHWKRGV� DV� � WUHDWPHQW� IDFWRUV����

QDPHO\�� PDWULFRQGLWLRQLQJ� ZLWK� DVK�� VRDNLQJ�

DQG�RU�PRLVWHQLQJ�ZLWK�ZDWHU���DQG�K\GUDWLQJ�

GHK\GUDWLQJ�� � 'HXWHURQRP\� �� WLPHV� #� ����

VHHGV�

E. Data Analysis

$� FRPSOHWHO\� UDQGRPL]HG� GHVLJQ� �&5'��

ZLWK� SULPLQJ� PHWKRGV� DV� � WUHDWPHQW� IDFWRUV���

'DWD�ZHUH�DQDO\]HG�E\�XVLQJ�DQDO\VLV�RI �YDULDQFH�

�$129$���,I �WKHUH�ZDV�D�VLJQLÀFDQW�HIIHFW�WKDW�

ZDV� IROORZHG� E\� /HDVW� 6LJQLÀFDQW� 'LIIHUHQFH�

�/6'��WHVW�

III. RESULTS AND DISCUSSION 

1. The Germination Percentage

7KH� UHVXOW� RI � YDULDQFH� DQDO\VLV� RI � WKH�

LQÁXHQFH� RI � SULPLQJ� EHIRUH� ��� PRQWK�� DQG�

DIWHU� VWRUDJH� ��� PRQWK�� RQ� WKH� FDSDFLW\� RI �

JHUPLQDWLRQ� RI � 7UHPD� VHHGV� LV� SUHVHQWHG� LQ�

$SSHQGL[���DQG���

%DVHG�RQ� WKH� DQDO\VLV�RI � YDULDQFH��SULPLQJ�

WUHDWPHQWV�EHIRUH�DQG�DIWHU�VWRUDJH��LQÁXHQFHG�

VLJQLÀFDQWO\� � WKH� YDOXHV� RI � JHUPLQDWLRQ�

SHUFHQWDJH� RI � 7UHPD� VHHGV�� 7KH� GLIIHUHQFHV�

ZHUH�WHVWHG�E\�'XQFDQ·V��)LJXUH����

%HIRUH� DQG� DIWHU� VWRUDJH� WUHDWPHQWV�� WKH�

SULPLQJ�VHHGV�RI �K\GUDWHG�GHK\GUDWHG�PHWKRG�

UHVXOWHG�LQ�WKH�KLJKHVW�JHUPLQDWLRQ�FDSDFLW\�RI �

���� IRU� WKRVH� VHHGV� EHIRUH� VWRUDJH� DQG� ����

IRU� VHHGV� DIWHU� VWRUDJH�� 7KXV�� LW� LQFUHDVHV� WKH�

JHUPLQDWLRQ� FDSDFLW\� RI � DERXW� ���� EHIRUH�

VWRUDJH� DQG� ���� DIWHU� VWRUDJH� FRPSDUHG� WR�

FRQWURO��)LJXUH������

�)RU�7UHPD�VHHGV��K\GUR�SULPLQJ�LV�WKH�PRVW�

DSSURSULDWH�PHWKRG�WR�LQFUHDVH�WKH�JHUPLQDWLRQ�

FDSDFLW\���6WXGLHV�KDYH�VKRZQ�WKDW�VHHG�SULPLQJ�

FDQ�EH�XVHG�WR�LPSURYH�JHUPLQDWLRQ��DFFHOHUDWH�

VHHGOLQJ� HPHUJHQFH� WLPH�� DV� ZHOO� DV� LQFUHDVH�

VHHG�ORQJHYLW\�GXULQJ�VWRUDJH�DQG�\LHOG��.KDQ��

)LJXUH���0HDQ�YDOXHV�RI �JHUPLQDWLRQ�SHUFHQWDJH�RI �Trema seeds and their differences test in relation to 

WKH�SULPLQJ�EHIRUH�DQG�DIWHU�VWRUDJH

5HPDUNV��YDOXHV�IROORZHG�E\�WKH�VDPH�OHWWHUV�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQFH�DW�D�FRQÀGHQFH�OHYHO�RI ����

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����$SULO�����������������������������������������,661������������(�,661�����������
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�������7KLV�LV�EHFDXVH�K\GUR�SULPLQJ�LQFUHDVHV�

WKH� OHYHO� RI � PHWDEROLWHV� DVVRFLDWHG� ZLWK� WKH�

JHUPLQDWLRQ� SURFHVV� DQG� HQ]\PHV� DVVRFLDWHG�

ZLWK�WKH�SURGXFWLRQ�RI �HQHUJ\�WKDW�DOORZV�WKH�

VHHGV�WR�TXLFNO\�UHDFK�D�KLJK�OHYHO�RI �PRLVWXUH�

ZLWK� D� FRQVWDQW� VXSSO\� RI � R[\JHQ� �'XIIXV�

	� 6ODXJWKHU�� ������� +RZHYHU�� DFFRUGLQJ�

WR� 5RGULJXH]� HW� DO�� ������� K\GUR�SULPLQJ�

VKRXOG� EH� XQGHUWDNHQ�ZLWK� FDUH� LQ� FDVH� VHHGV�

DUH� LQIHFWHG� ZLWK� SDWKRJHQV�� $FFRUGLQJ� WR�

+DGLQH]KDG�HW�DO���������K\GUR�SULPLQJ�LV�XVHG�

DV� D� SUH�VRZLQJ� RU�PLG�VWRUDJH� WUHDWPHQW� IRU�

VHHGV�WKDW�KDYH�ORVW�WKHLU�YLJRU�GXH�WR�LPSURSHU�

VWRUDJH�FRQGLWLRQV��,Q�WKH�FDVH�RI �7UHPD�VHHGV��

WKH� K\GUDWLRQ�GHK\GUDWLRQ� WUHDWPHQW� FDXVHG��

LQFUHDVHG�JHUPLQDWLRQ�FDSDFLW\�IRU�WKRVH�VHHGV�

WKDW� KDYH� QRW� EHHQ� VWRUHG� SUHYLRXVO\�� ,W� ZDV�

REVHUYHG�WKDW�VHHGV�RI �3RQJDPLD�SLQQDWD�KDG�

WKH� KLJKHVW� JHUPLQDWLRQ�� VKRRW� OHQJWK�� URRW�

OHQJWK�� JHUPLQDWLRQ� UDWH� LQGH[� DQG� VHHGOLQJ�

GU\� ZHLJKW� DIWHU� EHLQJ� K\GUDWHG� IRU� ��� KRXUV�

�5DPHQVK����������

)LJXUH� �� DOVR� VKRZ� SULPLQJ� WUHDWPHQWV� RI �

DVK�PDWULFRQGLWLRQLQJ��RVPRFRQGLWLRQLQJ�ZLWK�

���+
�
2

�
��DQG�LPPHUVLQJ�DQG�RU�PRLVWXUL]LQJ�

ZLWK� ZDWHU�� UHVXOWLQJ� LQ� ORZHU� YDOXHV� RI �

JHUPLQDWLRQ� FDSDFLW\� WKDQ� FRQWURO�� ,Q� WKLV�

FDVH�� WKHUH�PLJKW� EH� VRPH� UHDVRQV� WR� H[SODLQ�

LW��$FFRUGLQJ� WR�5XOLDQV\DK� ������� WKH�XVH�RI �

UXEELQJ� DVK� DV� D� PHGLD� RI � PDWULFRQGLWLRQLQJ�

FDXVHG��GDPDJH�WR�WKH�VHHG�FRDW��DV�WKH�PHGLD�

FRQWDLQV� � VLOLFD� HOHPHQW� WKDW� LV� VKDUS� HQRXJK�

WR� LQMXUH� WKH� FRDW� ZKHQ� DVK�� ZDWHU� DQG� VHHGV�

ZHUH� PL[HG�� 7KH� GDPDJHG� VHHG� FRDW� ZRXOG�

HYHQWXDOO\� DIIHFW� WKH� JHUPLQDWLRQ�SURFHVV� WKDW�

GHFUHDVLQJ�WKH�YLDELOLW\�RI � WKH�VHHGV��=DQ]LEDU�

������� PHQWLRQHG� WKDW� WKH� XVH� RI � K\GURJHQ�

SHUR[LGH� �+
�
2

�
�� DW� ��� FRQFHQWUDWLRQ� ZDV�

DGYHUVHO\�DIIHFWLQJ��WKH�JHUPLQDWLRQ��,Q�IDFW��WKH�

XVH�RI �+
�
2

�
�FDQ�FDXVH�LQWHUIHUHQFH�RU�GDPDJH�

WR�WKH�VHHG�HPEU\R�� � � �0RVWO\�� WKH�PHWKRG�RI �

VHHG� WHVWLQJ� XVLQJ�+
�
2

�
 uses a concentration 

RI ����WR����DQG�SUHIHUDEO\� LQ�D�VWDEOH�IRUP��

&RQFHQWUDWLRQ�DERYH����RI �+
�
2

�
��XVXDOO\��PD\�

VWLOO�DGYHUVHO\�DIIHFW�WR�WKH�JHUPLQDWLRQ��,Q�WHUP�

RI � SULPLQJ� WHFKQLTXHV� XVLQJ� PRLVW� PHWKRG��

DFFRUGLQJ� WR�=DQ]LEDU�	�0RNRGRPSLW� �������

WKH�SULPLQJ�VKRXOG�FRQVLGHU� WKH� OHYHO�RI � VHHG�

FRDW� KDUGQHVV�� 7KH� KDUG� VHHG� FRDW� RI � 7UHPD�

LV� PRUH� VXLWDEOH� WR� XVH� LPPHUVLRQ� WKDQ� E\�

PRLVWXUL]LQJ�WKH�VHHGV�

2. The Speed of  Germination

7KH� UHVXOW� RI � YDULDQFH� DQDO\VLV� RI � WKH�

LQÁXHQFH�RI �SULPLQJ�EHIRUH����PRQWK��DQG�DIWHU�

VWRUDJH����PRQWK��RQ�WKH�VSHHG�RI �JHUPLQDWLRQ�

RI �7UHPD�VHHGV�LV�SUHVHQWHG�LQ�$SSHQGL[���DQG�

$SSHQGL[����%DVHG�RQ�WKH�DQDO\VLV�RI �YDULDQFH��

SULPLQJ� WUHDWPHQWV� � EHIRUH� DQG� DIWHU� VWRUDJH��

LQÁXHQFHG�VLJQLÀFDQWO\��WKH�YDOXHV�RI �VSHHG�RI �

JHUPLQDWLRQ� RI � 7UHPD� VHHGV�� 7KH� GLIIHUHQFHV�

ZHUH�WHVWHG�E\�'XQFDQ·V��)LJXUH����

%HIRUH� VWRUDJH�� WKH� SULPLQJ� PHWKRG� RI �

K\GUDWHG�GHK\GUDWHG� ZDV� HQDEOH� WR� LQFUHDVH�

WKH� VSHHG�RI � JHUPLQDWLRQ�E\� DERXW� ������HWPDO��

IURP� FRQWURO�� 7KH� KLJKHVW� YDOXH� RI � VSHHG� RI �

JHUPLQDWLRQ� UDWH� ������ ��HWPDO was those of  

IUHVK� VHHGV� WUHDWHG� E\� K\GUDWHG�GHK\GUDWHG�

WUHDWPHQW�� �)LJXUH� ���� )XMLNXUD� HW� DO�� �������

GHPRQVWUDWHG� WKDW� K\GURSULPLQJ� SURGXFHG��

JUHDW�LPSURYHPHQW�LQ�WKH�UDWH�RI �JHUPLQDWLRQ��

HYHQ�PRUH� WKDQ� RVPR�SULPLQJ�� LQ� FDXOLÁRZHU�

(Brassica oleracea�/����&RQWUDU\��7LDQ�HW�DO���������

PHQWLRQHG�WKDW�WKH�VHHG�RI �PDL]H��Zea mays /���

ZDV� UHGXFHG� LQ� JHUPLQDWLRQ� UDWH� DIWHU� ZDWHU�

SULPLQJ�FRPSDUHG�WR�UHDJHQWV�SULPLQJ�RI �*$�

DW����PJ�/��1D&O�DW����P0��DQG�3(*�DW�����

'HWHULRUDWLRQ�RI �VHHG�LV�LPSRVVLEOH�WR�VWRS�

EXW�LW�FDQ�EH�GHOD\HG���2QH�ZD\�WR�GR�VXFK�GHOD\�

LV� WKURXJK� D� K\GUDWLRQ�GHK\GUDWLRQ� �SULPLQJ��

WUHDWPHQW��=DQ]LEDU�	�0RNRGRPSLW���������,Q�

SULQFLSOH��SULPLQJ�DFWLYDWHV�WKH�LQWHUQDO�HQHUJ\�

VRXUFHV�RI �WKH�VHHG��YLDELOLW\�DQG�VHHG�YLJRU��DQG�

H[WHUQDO�HQHUJ\�VRXUFHV��RSWLPXP�JHUPLQDWLRQ�

FRQGLWLRQ���$�SURSHU�SULPLQJ�JLYHQ�WR�WKH�VHHGV�

ZLOO�VWLPXODWH�WKH�JURZWK�RI �VSURXWV��EUDNH�WKH�

GRUPDQF\� DQG� GHFUHDVH� WKH� VSURXWV�PRUWDOLW\�

�=DQ]LEDU���������

,W�ZDV�VKRZQ�LQ�)LJXUH���DQG���WKDW�EHIRUH�

EHLQJ� VWRUHG�� WKH� EHVW� SULPLQJ� IRU� 7UHPD�

VHHGV�ZDV�K\GUDWHG�GHK\GUDWHG�WUHDWPHQW��7KH�

JHUPLQDWLRQ�FDSDFLW\�DQG�VSHHG�RI �JHUPLQDWLRQ�

ZDV� � ���� DQG� ������HWPDO� �� UHVSHFWLYHO\�� 7KXV��

SULPLQJ�PHWKRG�RI �K\GUDWHG�GHK\GUDWHG�ZRXOG�

3ULPLQJ�0HWKRGV�WR�(QKDQFH�WKH�9LDELOLW\�DQG�9LJRU�RI �7UHPD��������������������1DQLQJ�<XQLDUWL��5LQD�.XUQLDW\�DQG�'LGD�6\DPVXZLGD�
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EH� DEOH� WR� HQKDQFH� WKH� FDSDFLW\� DQG� VSHHG�

RI � JHUPLQDWLRQ� E\� XS� WR� ���� DQG� �����HWPDO� 

FRPSDUHG� WR� FRQWURO�� UHVSHFWLYHO\�� 8QOLNHO\��

K\GUDWHG� IROORZHG� E\� GHK\GUDWHG� LQ� EHDQ�

(Phaseolus vulgaris) seeds treatment was the 

SRVVLEOH�FDXVH�RI �WKH�GHFUHDVH�RI �JHUPLQDWLRQ�

UDWH��$EHEH�	�0RGG\��������

$IWHU� VWRUDJH�� WKH� SULPLQJ� PHWKRG� RI �

K\GUDWHG�GHK\GUDWHG� ZDV� HQDEOH� WR� LQFUHDVH�

WKH�VSHHG�RI �JHUPLQDWLRQ�E\�DERXW��������HWPDO��

IURP�FRQWURO��7KH�KLJKHVW�YDOXH�RI �JHUPLQDWLRQ�

VSHHG� ZDV� WKRVH� RI � IUHVK� VHHGV� WUHDWHG� E\�

K\GUDWHG�GHK\GUDWHG�WUHDWPHQW���)LJXUH����

$IWHU� VWRUDJH�� WKH� SULPLQJ� PHWKRG� RI �

K\GUDWHG�GHK\GUDWHG� ZDV� HQDEOH� WR� LQFUHDVH�

WKH�VSHHG�RI �JHUPLQDWLRQ�IRU�DERXW��������HWPDO�

LQFUHPHQW� IURP�FRQWURO��7KH�KLJKHVW�YDOXH�RI �

VSHHG�JHUPLQDWLRQ�ZDV�WKRVH�IUHVK�VHHGV�WUHDWHG�

E\�K\GUDWHG�GHK\GUDWHG�WUHDWPHQW����)LJXUH�����

7KH�VWRUDJH�ZDV�FDUULHG�RXW�IRU���PRQWK�RQO\�

EHFDXVH�WKHUH�ZDV�D�OLPLWDWLRQ�RI �WKH�VHHGV�IRU�

UHVHDUFK�PDWHULDO��$IWHU�VWRUDJH�IRU�RQH�PRQWK��

LW�ZDV�IRXQG�WKDW�WKH�EHVW�SULPLQJ�PHWKRG�ZDV�

DOVR� WKH� K\GUDWHG�GHK\GUDWHG� WUHDWPHQW� WKDW�

FRXOG� LQFUHDVH� WKH�JHUPLQDWLRQ�FDSDFLW\�XS� WR�

���� DQG� VSHHG� RI � JHUPLQDWLRQ� E\� ������HWPDO�

FRPSDUHG� WR� FRQWURO�� 7KHUHIRUH�� WKLV� PHWKRG�

ZRXOG� EH� DEOH� WR� OHQJWKHQ� WKH� VWRUDELOLW\� RI �

7UHPD� VHHGV�� ,EUDKLP�HW� DO�� ������� VWDWHG� WKDW�

XSODQG�ULFH��2U\]D�VDWLYD) seeds can successfully 

EH�K\GUR�SULPHG�IRU����KRXUV�DQG�GHK\GUDWHG�

WKH� VHHGV� E\� GU\LQJ� IRU� �� KRXUV� WR� JHW� EHWWHU�

JHUPLQDWLRQ�DQG�JURZWK�SHUIRUPDQFH��&RQWUDU\�

WR�WKLV�ÀQGLQJ��$EHEH�	�0RGL��������UHSRUWHG�

WKH� IDLOXUH� RI � JHUPLQDWLRQ� DIWHU� K\GUDWLQJ�

WKH� VHHGV� RI � 3KDVHROXV� YXOJDULV� IRU� �� DQG� ��

KRXUV�� 7KLV� PLJKW� KDSSHQ� GXH� WR� GLIIHUHQW�

FKDUDFWHULVWLFV� RI � VHHG� VSHFLHV�� VL]H� RI � WKH�

VHHG��FRDW� WKLFNQHVVHV� WKDW�PLJKW�JHW�GLIIHUHQW�

FRW\OHGRQDO� FUDFNLQJ� DQG� KLJKHU� OHDNDJH� RI �

QXWULWLRQ��0D]LEXNR�	�0RGL��������4XDQ�HW�DO��

�������

+\GUDWHG�GHK\GUDWHG�WUHDWPHQW�LV�FDSDEOH�WR�

VHUYH�WKH�UHTXLUHPHQW�RI �RSWLPXP�ZDWHU�IURP�

WKH�WLPH�RI �LPELELWLRQ�WR�WKH�HQG�RI �DFWLYDWLRQ�

SURFHVV�WKDW�LV�FORVHG�WR�WKH�ZDWHU�SRWHQWLDO�DW�

D� URRP� WHPSHUDWXUH�� ,I � WKH� VHHGV� ZHUH� ZDWHU�

VDWXUDWHG�� WKHQ� ZLQG�GULHG�� WKH� VHHGV� ZRXOG�

release the water slowly and this condition 

ZDV� JRRG� IRU� UHSDLULQJ� GHWHULRUDWHG� WLVVXHV��

7KH� UHÀQHPHQW� PHFKDQLVP� RI � GHWHULRUDWHG�

tissues occur simultaneously of  which the 

VHHGV� DFKLHYH� WKHLU� ZDWHU� FRQWHQW� EDODQFH�� ,Q�

WKLV�FRQGLWLRQ�WKH�VHHGV��ZLOO�EH�WU\LQJ�WR�KHDO�

)LJXUH����0HDQ�YDOXHV�RI �VSHHG�RI �JHUPLQDWLRQ�RI �Trema seeds and their differences test in relation to the 

SULPLQJ�EHIRUH�DQG�DIWHU�VWRUDJH��

5HPDUNV��YDOXHV�IROORZHG�E\�WKH�VDPH�OHWWHUV�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQFH�DW�D�FRQÀGHQFH�OHYHO�RI ����

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����$SULO�����������������������������������������,661������������(�,661�����������
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WKHPVHOYHV��6FKPLGW��������

7KH� SULPLQJ� LV� FDSDEOH� DV� ZHOO� WR� EUHDN� D�

GRUPDQF\��7KH�FLUFXPVWDQFH�FRQGLWLRQ�RI �PRLVW�

DQG� GU\� VXUURXQGLQJ� WKH� VHHGV� ZLOO� VWLPXODWH�

WKH�HPEU\R�WR�FRQWLQXH�WKHLU�PDWXUDWLRQ��DIWHU�

ULSHQLQJ���7KLV�KDV�EHHQ�KDSSHQLQJ�RQ�NHVDPEL�

(Scheleria oleosa�� DQG� WHDN� �Tectona grandis) seeds 

�=DQ]LEDU�HW�DO����������$FFRUGLQJ�WR�=DQ]LEDU�

�������� WKH� WUHDWPHQW� RI � VRDNLQJ�ZDV� VXLWDEOH�

IRU�WKRVH�VHHGV�ZLWK�D�KDUG�FRDW��PHDQZKLOH�WKH�

WUHDWPHQWV�RI �K\GUDWHG�GHK\GUDWHG�DQG�DVK�RU�

VDZGXVW�PDWULFRQGLWLRQLQJ�ZHUH�JRRG�IRU� WKLQ�

FRDW�VHHGV��

+\GURSULPLQJ�� SULPLQJ� LQ� &D&O
�
�� .12

�
��

DQG�DVFRUELF�DFLG�VROXWLRQ�LQFUHDVHG�YLJRU�LQGH[�

DQG�VSHHG�RI �JHUPLQDWLRQ�RI �ORQJ�EHDQ�VHHGV��

7KH� DGYDQWDJHV� RI � WKHVH� WUHDWPHQWV� FRXOG� EH�

PDLQWDLQHG� XQWLO� ���ZHHNV� RI � VWRUDJH� ERWK� LQ�

$&� DQG� DPELHQW� WHPSHUDWXUH�� +\GURSULPLQJ�

ZDV� WKH�EHVW�FKRLFH�IRU�VHHG�WUHDWPHQW�EHIRUH�

VWRUDJH�EHFDXVH�LW�LV��FKHDS�DQG�HDV\�WR�SHUIRUP�

�8WDPL�HW�DO����������

7KH� PRLVW� DQG� GU\� WUHDWPHQW� WKDW� ZDV�

UHSHDWHG�VHYHUDO�WLPHV�ZLOO�EHFRPH�D�UHFRYHULQJ�

PHFKDQLVP�RI �QDWXUDO�DJHLQJ��DQG��RU�SK\VLFDO�

GDPDJH�GXULQJ�VHHG�KDQGOLQJ��$IWHU�FRQWUROOLQJ�

WKH�UDWH�RI �LPELELWLRQ��SULPLQJ�ZLOO�EH�DFWLYDWLQJ�

WKH�PHWDEROLVP� HOHPHQWV� WR� VWDUW� WKH� SURFHVV�

RI �JHUPLQDWLRQ��,Q�DGGLWLRQ��WKH�UDGLFOH�ZLOO�EH�

H[WHQGLQJ�XQWLO�WKH�HQG�RI �WKH�DFWLYDWLRQ�SKDVH��

7KH�WUHDWPHQW�LV�GLVFRQWLQXHG�EHIRUH�UHDFKLQJ�

WKH�OLPLW�FRQGLWLRQV�RI �VHHG�GDPDJH�WROHUDQFH��

7KHQ��WKH�SULPLQJ�VHHGV�FDQ�EH�GULHG�HLWKHU�WR�

EH�VWRUHG��GLVWULEXWHG�RU�SODQWHG�

7KH� XVH� RI � K\GUDWH�GHK\GUDWHG� WHFKQLTXH�

LV�DSSOLFDEOH�RQ�D�ODUJH�VFDOH��EHFDXVH�RI �EHLQJ��

DIIRUGDEOH�DQG�HDV\�WR�EH�SUDFWLFHG��7KH�SURSHU�

SULPLQJ� ZLOO� PDQDJH� WKH� UHTXLUHPHQW� UDWH� RI �

VHHG� ZDWHU� GXULQJ� JHUPLQDWLRQ� DQG� VSHHG� XS�

WKH�PHWDEROLVP�UDWH��7KLV�FRQGLWLRQ�PD\�FDXVH�

WKH� SURORQJDWLRQ� RI � WKH� DFWLYLW\� SKDVH�� JLYLQJ�

SK\VLRORJLFDO�UHÀQHPHQW�WR�WKH�VHHGV�7KH�SULPLQJ�

ZLOO�LPSURYH�WKH�DFWLYLW\�RI �SURWHDVH�HQ]\PH�DQG�

WKH�DELOLW\�RI �HPEU\R�WR�V\QWKHVL]H�SURWHLQ�DQG�

51$��PDNLQJ�LW�PRUH�UHVLVWDQW�WR�XQIDYRXUDEOH�

HQYLURQPHQWDO� FRQGLWLRQ�� 7KH� SULPLQJ� FDQ�

EH� GRQH� LQ� WZR� ZD\V�� RVPRFRQGLWLRQLQJ� DQG�

PDWULFRQGLWLRQLQJ��0RVWO\��IRUHVW�WUHH�VHHGV�WKDW�

KDYH� EHHQ� GHWHULRUDWLQJ� SK\VLRORJLFDOO\�� WKHLU�

TXDOLW\�PLJKW�EH�LQFUHDVHG�E\�XVLQJ�SULPLQJ�RI �

RVPRFRQGLWLRQ� �PRLVWHQLQJ� ZLWKLQ� D� FHUWDLQ�

VROXWLRQ�� RU� PDWULFRQGLWLRQ� �PRLVWHQLQJ� ZLWK�

DVK�RU�VDZGXVW���=DQ]LEDU�HW�DO���������

3. The Mean Daily Germination

7KH� UHVXOW� RI � YDULDQFH� DQDO\VLV� RI � WKH�

LQÁXHQFH� RI � SULPLQJ� EHIRUH� ��� PRQWK�� DQG�

DIWHU� VWRUDJH� ��� PRQWK�� RQ� WKH� PHDQ� GDLO\�

JHUPLQDWLRQ� RI � 7UHPD� VHHGV� LV� SUHVHQWHG� LQ�

$SSHQGL[���DQG�$SSHQGL[���

%DVHG�RQ� WKH� DQDO\VLV�RI � YDULDQFH��SULPLQJ�

WUHDWPHQWV� � EHIRUH� VWRUDJH� LQÁXHQFHG�

VLJQLÀFDQWO\��EXW��DIWHU�VWRUDJH�QRW�VLJQLÀFDQWO\�

RQ� WKH� YDOXHV� RI �PHDQ� GDLO\� � JHUPLQDWLRQ� RI �

7UHPD� VHHGV�� 7KH� GLIIHUHQFHV� ZHUH� WHVWHG� E\�

'XQFDQ·V��)LJXUH����

,W� ZDV� UHYHDOHG� WKDW� WKH� VHHGV� WUHDWHG� E\�

SULPLQJ� ZLWK� K\GUDWHG�GHK\GUDWHG� PHWKRG�

EHIRUH�VWRUDJH�UHVXOWHG� LQ�KLJK�YDOXH�RI �PHDQ�

GDLO\�JHUPLQDWLRQ���������DQG�ZDV�VLJQLÀFDQWO\�

GLIIHUHQW� FRPSDUHG� WR� WKH� RWKHU� WUHDWPHQWV��

0HDQZKLOH�� WUHDWPHQWV� DIWHU� VWRUDJH� VKRZHG�

that there was no difference of  mean daily 

JHUPLQDWLRQ�DPRQJ�WUHDWPHQWV��)LJXUH�����

0HDQ� GDLO\� JHUPLQDWLRQ� LV� DQ� DYHUDJH� RI �

JHUPLQDWLRQ� SHUFHQWDJH� HYHU\� GD\� REWDLQHG�

IURP�WKH�YDOXH�RI �JHUPLQDWLRQ�SHUFHQWDJH�DW�WKH�

HQG�RI �WKH�REVHUYDWLRQ�GLYLGHG�E\�WKH�QXPEHU�

RI � WHVWLQJ� GD\� RU� WKH� ODVW� JHUPLQDWLRQ� GD\�

�*DLUROD�� ������� 7KH� PHDQ� GDLO\� JHUPLQDWLRQ�

LQGLFDWHV� WKH� DELOLW\� RI � VHHGV� WR� JHUPLQDWH�

DW� DQ\� GD\� �+LGD\DW�� ������� 7KLV� PHDQV� WKDW�

SULPLQJ� WUHDWPHQW� RI � K\GUDWHG�GHK\GUDWHG�

PHWKRG�LV�DEOH�WR�RSWLPL]H�WKH�DELOLW\�RI �VHHGV�

WR�JHUPLQDWH�HYHU\�GD\�FRPSDUHG�WR�WKH�RWKHU�

WUHDWPHQWV�RI �SULPLQJ�

4. The Germination Value

7KH� UHVXOW� RI � YDULDQFH� DQDO\VLV� RI � WKH�

LQÁXHQFH� RI � SULPLQJ� EHIRUH� ��� PRQWK�� DQG�

DIWHU� VWRUDJH� ��� PRQWK�� RQ� WKH� JHUPLQDWLRQ�

YDOXH�RI �7UHPD�VHHGV�LV�SUHVHQWHG�LQ�$SSHQGL[�

��DQG�$SSHQGL[����

%DVHG�RQ� WKH� DQDO\VLV�RI � YDULDQFH��SULPLQJ�

WUHDWPHQWV� � EHIRUH� VWRUDJH� LQÁXHQFHG�

3ULPLQJ�0HWKRGV�WR�(QKDQFH�WKH�9LDELOLW\�DQG�9LJRU�RI �7UHPD��������������������1DQLQJ�<XQLDUWL��5LQD�.XUQLDW\�DQG�'LGD�6\DPVXZLGD�
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VLJQLÀFDQWO\��EXW��DIWHU�VWRUDJH�QRW�VLJQLÀFDQWO\�

RQ�WKH�JHUPLQDWLRQ�YDOXH�RI �7UHPD�VHHGV��7KH�

GLIIHUHQFHV�ZHUH�WHVWHG�E\�'XQFDQ·V��)LJXUH����

%HIRUH� VWRUDJH�� VHHGV� WUHDWHG� E\� K\GUDWHG�

GHK\GUDWHG�SULPLQJ�JDYH�WKH�KLJKHVW�JHUPLQDWLRQ�

YDOXH� �������� ZKLFK� LV� VLJQLÀFDQWO\� GLIIHUHQW�

ZLWK�WKH�RWKHUV��$IWHU�VWRUDJH��WKH�JHUPLQDWLRQ�

YDOXH�GLG�QRW�JLYH��VLJQLÀFDQW�GLIIHUHQFH�DPRQJ�

DOO�WKH�WUHDWPHQWV��)LJXUH����

7KH�JHUPLQDWLRQ�YDOXH�LV�REWDLQHG�IURP�WKH�

PXOWLSOLFDWLRQ�RI �JHUPLQDWLRQ�SHDN�YDOXH�ZLWK�

PHDQ�GDLO\�JHUPLQDWLRQ��*HUPLQDWLRQ�SHDN�YDOXH�

�WKH�HQHUJ\��LV�FORVHO\�UHODWHG�WR�WKH�JHUPLQDWLRQ�

SHUFHQWDJH� DQG� JHUPLQDWLRQ� UDWH� YDOXHV�� 7KH�

)LJXUH����0HDQ�YDOXHV�RI �WKH�PHDQ�GDLO\��JHUPLQDWLRQ�RI �Trema seeds and their differences test in relation 

WR�WKH�SULPLQJ�EHIRUH�DQG�DIWHU�VWRUDJH

5HPDUNV��YDOXHV�IROORZHG�E\�WKH�VDPH�OHWWHUV�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQFH�DW�D�FRQÀGHQFH�OHYHO�RI ����

)LJXUH����0HDQ�YDOXHV�RI �WKH�JHUPLQDWLRQ�YDOXH�RI �7UHPD�VHHGV�DQG�WKHLU�GLIIHUHQFHV�WHVW�LQ�UHODWLRQ�WR�WKH�

SULPLQJ�EHIRUH�DQG�DIWHU�VWRUDJH

5HPDUNV��YDOXHV�IROORZHG�E\�WKH�VDPH�OHWWHUV�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQFH�DW�D�FRQÀGHQFH�OHYHO�RI ����

,QGRQHVLDQ�-RXUQDO�RI �)RUHVWU\�5HVHDUFK�9RO�����1R�����$SULO�����������������������������������������,661������������(�,661�����������
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IDVWHU� WKH� JHUPLQDWLRQ� UDWH�� WKDW� DFFRPSDQLHG�

E\� D� KLJK� JHUPLQDWLRQ� SHUFHQWDJH�� WKH� KLJKHU�

WKH�SHDN�YDOXH��7KLV� LV�GXH� WR� WKDW�SHDN�YDOXH�

ZDV� DFKLHYHG� IURP� WKH� UHVXOW� RI � GLYLGLQJ� WKH�

JHUPLQDWLRQ�SHUFHQWDJH�E\�WKH�QXPEHU�RI �GD\V�

QHHGHG�WR�UHDFK�VXFK�JHUPLQDWLRQ�SHUFHQWDJH��

$� KLJK� JHUPLQDWLRQ� YDOXH� LQGLFDWHV� D� JRRG�

VHHG�YLJRU�ZKLFK�LV�VKRZLQJ�SHUIHFWLRQ�RI �VHHG�

YLDELOLW\�� *HUPLQDWLRQ� SHDN� YDOXH� VKRZV� WKH�

HQHUJ\��SRZHU��RI ��PD[LPXP�VHHG�JHUPLQDWLRQ�

REWDLQHG� LQ� D� TXLFN� FHUWDLQ� WLPH�� %DVLFDOO\��

JHUPLQDWLRQ� SRZHU� RI � D� VHHG� ORW� IROORZV� D�

QRUPDO�FXUYH�SDWWHUQ��$W�WKH�ÀUVW�SKDVH�LW�ZLOO�

LQFUHDVH�VLJQLÀFDQWO\�XS�WR�UHDFKLQJ�D�PD[LPXP�

SRLQW��WKHQ�LW�ZLOO�GHFUHDVH�HYHQWXDOO\��+LGD\DW��

������

5. The Growth Uniformity Value

7KH� UHVXOW� RI � YDULDQFH� DQDO\VLV� RI � WKH�

LQÁXHQFH�RI �SULPLQJ�EHIRUH����PRQWK��DQG�DIWHU�

VWRUDJH� ��� PRQWK�� RQ� WKH� JURZWK� XQLIRUPLW\�

YDOXH�RI �WUHPD�VHHGV�LV�SUHVHQWHG�LQ�$SSHQGL[�

��DQG�$SSHQGL[�����

%DVHG�RQ� WKH� DQDO\VLV�RI � YDULDQFH��SULPLQJ�

WUHDWPHQWV� DW� EHIRUH� DQG� DIWHU� VWRUDJH�

LQÁXHQFHG� VLJQLÀFDQWO\� RQ� WKH� YDOXHV� RI � WKH�

JURZWK� XQLIRUPLW\� YDOXH� RI � WUHPD� VHHGV�� 7KH�

GLIIHUHQFHV�ZHUH�WHVWHG�E\�'XQFDQ·V��)LJXUH����

,Q� WKH� WUHDWPHQWV� RI � EHIRUH� DQG� DIWHU�

VWRUDJHV��LW�ZDV�NQRZQ�WKDW�WKH�VHHGV�WUHDWHG�E\�

SULPLQJ�ZLWK�K\GUDWHG�GHK\GUDWHG�PHWKRG�ZDV�

DEOH� WR� SURGXFH� D� KLJKHVW� JURZWK� XQLIRUPLW\�

WKDW� LV� ������� �EHIRUH� VWRUDJH�� DQG� ����

�DIWHU� VWRUDJH�� FRPSDUHG� WR� RWKHU� WUHDWPHQWV�

�)LJXUH�����6R�WKDW��WKH�WUHDWPHQW�RI �K\GUDWHG�

GHK\GUDWHG�ZDV�WKH�EHVW�SULPLQJ�PHWKRG�WR�EH�

XVHG�IRU�WUHPD�VHHGV�VKRZQ�IURP�DOO�SDUDPHWHUV�

PHDVXUHG�

*URZWK� XQLIRUPLW\� RI � JHUPLQDWLQJ� VHHGV�

LV� WKH� DELOLW\� RI � D� VHHG� ORW� WR� JHUPLQDWH�

VLPXOWDQHRXVO\�LQ�D�FHUWDLQ�WLPH��7KLV�SDUDPHWHU�

LV� RQH� RI � YLJRXU� WHVWV� RI � VHHG� JHUPLQDWLRQ�

FDSDFLW\�� 7KH� WHVW� JLYHV� D� UHDO� SHUFHQWDJH� RI �

VHHGV� WKDW� FDSDEOH� WR� JHUPLQDWH� QRUPDOO\� LQ�

WKH� ÀHOG� ZKHQ� WKH� FRQGLWLRQ� ZDV� RSWLPXP��

7KH�JURZWK�XQLIRUPLW\�LQGLFDWRU�LGHQWLÀHV�WKH�

VHHG�YLJRXU�RI � ORW�VHHGV��DOWKRXJK�WKH�JURZWK�

UDWH�LV�PHDVXUHG�DV�WKH�SHUFHQWDJH�RI �VHHGOLQJV�

RU� QRUPDO� JHUPLQDWLRQ� WRZDUG� DOO� WKH� VHHGV�

SODQWHG�IRU�WKH�VSHFLÀHG�WLPH��'DPDQLN��������

IV.   CONCLUSION 

)LJXUH����0HDQ�YDOXHV�RI �WKH�JURZWK�XQLIRUPLW\�YDOXH�RI �7UHPD�VHHGV�DQG�WKHLU�GLIIHUHQFHV�WHVW�LQ�UHODWLRQ�

WR�WKH�SULPLQJ�EHIRUH�DQG�DIWHU�VWRUDJH

5HPDUNV��YDOXHV�IROORZHG�E\�WKH�VDPH�OHWWHUV�DUH�QRW�VLJQLÀFDQWO\�GLIIHUHQFH�DW�D�FRQÀGHQFH�OHYHO�RI ����

3ULPLQJ�0HWKRGV�WR�(QKDQFH�WKH�9LDELOLW\�DQG�9LJRU�RI �7UHPD��������������������1DQLQJ�<XQLDUWL��5LQD�.XUQLDW\�DQG�'LGD�6\DPVXZLGD�
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7KH� DSSURSULDWH� WUHDWPHQW� PHWKRG� RI �

SULPLQJ� WR� LQFUHDVH� WKH� YLDELOLW\� DQG� YLJRU� RI �

WUHPD� VHHGV�� ERWK� EHIRUH� DQG� DIWHU� VWRUDJH�

LV� WKH� WUHDWPHQW� RI � K\GUDWLRQ�GHK\GUDWLRQ��

%HIRUH�VWRUDJH�� WKH�WUHDWPHQW�FDQ� LQFUHDVH�WKH�

YDOXH�RI �JHUPLQDWLRQ�SHUFHQWDJH�DQG�VSHHG�RI �

JHUPLQDWLRQ��UHVSHFWLYHO\�RI �����DQG�������HWPDO 

RI � WKH� FRQWURO�� $IWHU� WKH� VWRUDJH�� WUHDWPHQW�

K\GUDWLRQ�GHK\GUDWLRQ� LV� DEOH� WR� LQFUHDVH�

���� JHUPLQDWLRQ� SHUFHQWDJH� DQG� ������HWPDO 

RI � JHUPLQDWLRQ� VSHHG�� �+LJK� YDOXHV� RI �PHDQ�

GDLO\� JHUPLQDWLRQ� �������� DQG� JHUPLQDWLRQ�

YDOXH� �������� DUH� DFKLHYHG� ZKHQ� WKH� VHHGV�

KDYH� QRW� EHHQ� VWRUHG�� ZKHUHDV� ZKHQ� WKH�

VHHGV� KDYH� EHHQ� VWRUHG� WKHUH� LV� QR� GLIIHUHQFH�

RI �ERWK�SDUDPHWHUV� DPRQJ� WKH� WUHDWPHQWV�� ,Q�

WKH�WUHDWPHQWV�RI �EHIRUH�DQG�DIWHU�VWRUDJHV�� LW�

ZDV� NQRZQ� WKDW� WKH� VHHGV� WUHDWHG� E\� SULPLQJ�

ZLWK�K\GUDWHG�GHK\GUDWHG�PHWKRG�ZDV� DEOH� WR�

SURGXFH� D� KLJKHVW� JURZWK� XQLIRUPLW\� WKDW� LV�

��������EHIRUH�VWRUDJH��DQG������DIWHU�VWRUDJH��

FRPSDUHG�WR�RWKHU�WUHDWPHQWV�
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