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Abstract The experiments were conducted in the glasshouse of Sugarcane Research and 
Development Farm, Pyinmana to evaluate the effect of seed cane treatments on sugarcane 
germination of K-95/84 variety in two planting methods from August-October 2015 and 
June-August 2016. The glasshouse experiments were conducted in 2×4 factorial 
arrangement in Randomized Complete Block Design (RCB) with three replications. It 
evaluated two different planting methods (single budded setts and three budded setts) with 
pre-planting treatments by using different levels of lime (0, 7.5, 15, 22.5 g l-1), different 
levels of topsin fungicide (0, 0.5, 1, 1.5 g l-1) and different degree of hot water (0, 50, 52, 
54ÛC). Single bXdded VeWWV gaYe Whe eaUlieVW and higheU peUcenWage of geUminaWion Whan WhUee 
budded setts. Among the pre-planting treatments, the earliest and higher percentage of 
germination was obtained from the lowest level of lime 7.5 g l-1 (L1), topsin fungicide 0.5 g 
l-1 (F1) and hoW ZaWeU 50ÛC (H1) treatments. As a combined effect of two factors, single 
budded setts with lime 7.5 g l-1 (SL1), topsin fungicide 0.5 g l-1 (SF1) and single budded setts 
ZiWh hoW ZaWeU 50ÛC (SH1) gave maximum germination. Thus, this study highlighted that 
the single budded setts with lime 7.5 g l-1, topsin fungicide 0.5 g l-1 and hoW ZaWeU 50ÛC 
treatment should be used for the uniformity of germination. 
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INTRODUCTION 

Sugarcane (Saccharum spp.) is one of the priority crops for many regions of the world including 
Myanmar. Its domestic production, local consumption and international trade were gradually 
progressed in Myanmar (MOAI, 2005). 

Seed material is one of the costlier inputs in sugarcane and accounts for nearly 25% of the 
total production. The conventional use of three-eye setts imposes high cost to the estate and 
growers resulting in the shortage of planting materials. The use of high planting rates also forces an 
increase in the acreage of seed cane which competes for fertile land (Netsanet et al., 2014). The 
size of the cutting has a significant effect on both the percentage of germinated buds and the vigour 
of the cane plants (Croft, 2000).  
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The planting materials which have suitable sett size and seed rate, without any harmful effect 
on plant stand, may help in receiving higher cane yield with lower cost of production (Patel and 
Rinku, 2014). Moreover, pre-planting treatments should be used to protect the crop from soil borne 
diseases, sett rotting and damage to buds which affected the germination. It may be achieved about 
60% by sett treatment which is quite simple and cheap (Sundara, 1998).  

In Myanmar, most of the sugarcane farmers used to grow three-budded setts as planting 
materials without pre-planting treatments. It seems that three-budded setts generally cannot give 
the uniform germination as of an individual bud and damage to the setts can cause large gaps along 
the cane rows. To overcome the poor germination and poor crop stand, the suitable cane treatments, 
cane sett size and planting methods are essential for commercial sugarcane planting. Based on the 
above information, it seems that the evaluation of germination is still the critical component in 
sugarcane cultivation as well as varietal assessment before releasing a new variety (Sanda Kyaw 
Win and San Thein, 2006). 

OBJECTIVES 

This study aimed to find out the suitable seed cane treatment for uniform germination and crop 
stand, and to compare germination percentage and vigorous of sugarcane affected by seed cane 
treatments and planting methods. 

METHODOLOGY 

TheVe glaVVhoXVe e[peUimenWV ZeUe condXcWed in 2î4 facWoUial aUUangemenW in Randomi]ed 
CompleWe Block (RCB) deVign ZiWh WhUee UeplicaWionV in SXgaUcane ReVeaUch and DeYelopmenW 
FaUm, P\inmana. IW eYalXaWed on WZo diffeUenW planWing meWhodV (Vingle bXdded VeWWV and WhUee 
bXdded VeWWV) ZiWh WhUee pUe-planWing WUeaWmenWV Zhich inclXde diffeUenW leYelV of lime (0, 7.5, 15, 
22.5 g l-1), diffeUenW leYelV of WopVin fXngicide (0, 0.5, 1, 1.5 g l-1) and diffeUenW degUee of hoW ZaWeU 
(0, 50, 52, 54ÛC). ZeUo (0) leYelV in each e[peUimenW UefeUUed Wo aV conWUol WUeaWmenWV. The cane 
VeWWV XVed in all WUeaWmenWV ZeUe cXW inWo Vingle bXdded VeWWV and WhUee bXdded VeWWV befoUe planWing. 
TheVe WZo VeWV of cane VeWWV cXWWingV ZeUe Voaked in each VolXWion of diffeUenW pUe-planWing 
WUeaWmenWV foU 30 minXWeV. 

The nXmbeUV of VhooWV geUminaWed ZeUe coXnWed aW 3 da\V inWeUYal fUom 4 Wo 45 da\V afWeU 
planWing (DAP). The WGP and FGP ZeUe calcXlaWed b\ Whe eTXaWion (1) and (2) (Al-MXdaUiV, 
1998). 

Weighted Germination Percentage ሺWGPሻ ൌ ሾrth ൈn1+ሺr−1ሻth ൈnଶ+⋯+1thൈ n15ሿ100
15ൈ 

  (1) 

WheUe n1, n2,«, n15 aUe Whe nXmbeU of cane VeWWV geUminaWed on Whe 1VW, 2nd and conVeTXenW 
da\V XnWil 45 DAP in each Zhich iV mXlWiplied b\ Whe coXnWing WimeV, UWh (Xp Wo 15Wh coXnW in WhiV 
e[peUimenW). The ZeighWed geUminaWion peUcenWage (WGP) ZaV calcXlaWed b\ giYing ma[imXm 
ZeighW Wo Whe VeedV WhaW geUminaWed fiUVW and pUogUeVViYel\ leVV ZeighW Wo WhaW geUminaWed VeWWV 
VXbVeTXenWl\. N iV Whe WoWal nXmbeU of e\e bXdV placed foU geUminaWion. 

Final geUminaWion peUcenWage - GeUminaWion coXnW iV onl\ baVed on Whe nXmbeU of e\e-bXdV 
peU UoZ, UegaUdleVV of Whe cane VeWW lengWh.  

Final Germination Percentage ሺFGPሻ ൌ inal n୳mୠer o ୱhootୱ germinated
total n୳mୠer o e୷e ୠ୳dୱ ୱeeded

 ൈ 100  (2) 

The daWa ZeUe VXbjecWed Wo anal\ViV of YaUiance b\ XVing SWaWiVWi[ (YeUVion-8) VofWZaUe and 
mean compaUiVonV ZeUe done b\ LeaVW SignificanW DiffeUenW (LSD) aW 5% leYel. 

RESULTS AND DISCUSSION 
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Weighted Germination Percentage (WGP) and Final Germination Percentage of Lime 
Experiment  

TheUe ZaV highl\ VignificanW diffeUenW in ZeighWed geUminaWion peUcenWage (WGP) in lime 
e[peUimenW. In lime e[peUimenW, Vingle bXdded VeWWV gaYe faVWeU geUminaWion Vpeed, alVo called 
WGP Whan WhUee bXdded VeWWV oYeUall in Table 1, alWhoXgh Whe\ ZeUe Whe Vame geUminaWion 
peUcenWage aW laVW. TheUe ZaV 482.02% in WGP in Vingle bXdded VeWW planWing ZheUeaV 360.25% 
WGP in WhUee bXdded VeWW planWing meWhod. HoZeYeU, WheUe ZaV no diffeUence in Whe geUminaWed 
bXdV aW Whe end, Zhich boWh accoXnWed foU neaUl\ 87% of final geUminaWion peUcenWage (FGP). 
AccoUding Wo Singh and GXUpUeeW (2015), a Vmall YolXme of WiVVXe and a Vingle UooW pUimoUdial 
adheUing Wo Whe bXd aUe adeTXaWe Wo enVXUe geUminaWion of Whe bXd. ThiV finding ZaV alVo obVeUYed 
b\ Chen eW al.1981 WhaW pUeWUeaWmenWV VXch aV Voaking Whe Veed cXWWingV in VolXWionV of CaCO3, 
MgSO4, and KOH coXld enhance Whe geUminaWion of VXgaUcane cXWWingV XndeU laboUaWoU\ 
condiWionV.  

Fig. 1 VhoZV WhaW diffeUenW leYelV of lime WUeaWmenW ZeUe VWaWiVWicall\ VignificanW in WGP in WZo 
planWing meWhodV bXW noW in FGP. TheUe ZaV no noWiceabl\ diffeUenW in WGP in each planWing 
meWhodV bXW Vingle bXdded VeWW planWing meWhod iV VXpeUioU Wo WhUee bXdded VeWW planWing. The lime 
leYel (7.5 g l-1) VhoXld be VelecWed becaXVe of loZ amoXnW of doVage Zhich ZoXld be economical 
foU Whe faUmeUV. 

Table 1 Comparison of WGP and FGP in different levels of treatments in two planting 
methods 

PlanWing MeWhodV Lime E[peUimenW FXngicide E[peUimenW HoW WaWeU E[peUimenW 
WGP (%) FGP (%) WGP (%) FGP (%) WGP (%) FGP (%) 

Single bXdded VeWWV 482.02 a 87.77 a 493.79 a 92.22 a 367.22 a 75.55 a 
ThUee bXdded VeWWV 360.25 b 87.22 a 355.05 b 83.88 b 321.82 a 81.66 a 

LSD0.05 42.87  10.49  33.23  7.86  51.37  9.47  
PU>F <0.01  0.91  <0.01  0.04  0.08  0.19  
CV% 11.63  13.70  8.94  10.20  17.03  13.77  

Mean YalXeV folloZed b\ Whe Vame leWWeU in each colXmn aUe noW VignificanWl\ diffeUenW aW 5% LSD leYel. 

Weighted Germination Percentage (WGP) and Final Germination Percentage (FGP) of 
Topsin Fungicide Experiment 

AV in lime e[peUimenW, Whe WZo planWing meWhodV ZeUe highl\ VignificanWl\ diffeUenW in WGP in 
WopVin fXngicide e[peUimenW (Table 1). Single bXdded VeWW planWing meWhod gaYe Whe higheU Vpeed of 
geUminaWion Whan WhUee-e\e VeWWV. The WGP in Vingle bXdded VeWW ZaV 493.79% Zhich ZaV almoVW 
one-WhiUd higheU Whan WhaW of WhUee bXdded VeWW planWing (355.05%).  

TheUe ZaV alVo VignificanW diffeUenW in final geUminaWion peUcenWage in fXngicide e[peUimenW aW 
LSD 5% leYel. Single bXdded VeWW planWing VhoZed Whe higheU geUminaWion Zhich accoXnWed foU 
92.22% compaUed Wo Whe 83.88% in FGP of WhUee bXdded VeWW planWing (Table 1). TalXkdeU eW al. 
(2007) UepoUWed WhaW V\VWemic fXngicideV helped in impUoYing VXgaUcane VeWW geUminaWion b\ Whe 
pUoWecWion fUom Whe fXngXV diVeaVe and VimilaUl\ VignificanWl\ incUeaVed Whe cane \ield. 

In Fig. 2, iW can be conclXded WhaW Vingle bXdded VeWW planWing ZaV higheU in WGP and FGP in 
each diffeUenW leYelV of WopVin fXngicide WUeaWmenWV. None of WopVin fXngicide WUeaWmenWV ZeUe 
VignificanWl\ diffeUenW ZiWh each oWheU in boWh WGP and FGP e[cepW Whe conWUol WUeaWmenWV (]eUo 
leYel of fXngicide Zhich meanV VpUa\ing ZaWeU onl\ Wo Whe planWV). TheUefoUe, Whe loZeVW leYel of 
WopVin fXngicide (0.5 g l-1) can be Uecommended Wo WUeaW Whe cane VeWWV befoUe planWing if Whe 
gUoZeUV ZiVhed Wo XVe fXngicide WUeaWmenWV. 

Weighted Germination Percentage (WGP) and Final Germination Percentage (FGP) of Hot 
Water Experiment 

In hoW ZaWeU e[peUimenW, WheUe ZeUe noW VWaWiVWicall\ diffeUenW in ZeighWed geUminaWion and final 
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geUminaWion in boWh planWing meWhodV (Table 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Weighted germination percentage (WGP) and final germination percentage (FGP) as 

affected by different levels of lime treatment in two plating methods 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 Weighted germination percentage (WGP) and final germination percentage (FGP) as 
affected by different levels of topsin fungicide treatment in two planting methods 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 Weighted germination percentage (WGP) and final germination percentage (FGP) as 

affected by different degree of hot water treatment in two planting methods 
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HoZeYeU, Whe combined effecW of planWing meWhodV and diffeUenW leYelV of hoW ZaWeU WUeaWmenWV 
ZeUe VignificanWl\ diffeUenW in boWh WGP and FGP (Fig. 1). The hoW ZaWeU leYel (52ÛC) VhoZed Whe 
higheVW peUcenWage in WGP in boWh planWing meWhodV Zhich ZaV noW VWaWiVWicall\ diffeU fUom 50ÛC 
of hoW ZaWeU. The VloZeVW Vpeed of geUminaWion ZaV obVeUYed aW Whe hoW ZaWeU leYel (54ÛC). TUippi 
(1961) VWaWed WhaW Whe geUminaWion of Whe bXdV in VXgaUcane cXWWingV ZaV VWimXlaWed b\ hoW ZaWeU 
WUeaWmenW aW 50ÛC. SimilaUl\, Goodall (1998) UepoUWed WhaW UaWoon VWXnWing diVeaVe iV eliminaWed and 
geUminaWion iV noW XndXl\ adYeUVel\ affecWed b\ XVing Whe VhoUWening heaW WUeaWmenW. 

CONCLUSION 

In conclusion, these experiments were conducted to determine the suitable seed cane treatment for 
sugarcane germination which will support for the farmers in choosing the seed cane treatment 
before planting. In addition, the experiment can reveal the suitable planting method for the farmers 
who normally familiar with the three budded sett planting techniques in Myanmar. 

The results showed that single budded sett planting gave the higher germination percentage in 
terms of speed and the final germinated buds. Single budded sett planting were higher in WGP than 
those of three budded sett planting method in both lime and topsin fungicide treatments.  

Among the different levels of treatments, the lowest levels of lime, topsin fungicide and hot 
water degree showed the higher percentage and speed of germination in both planting methods. As 
a recommendation, this research should be undertaken for further study in different regions and 
different seasons of the country to verify the strong result in sugarcane cultivation. 
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