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The experiment was designed with the objective of assessing the influence of transplanting time on leaf 
and oil yield of common sage (Salvia officinalis L.). The trial consists of twelve transplanting dates that 
were arranged at 30 days interval; using RCBD design with three replications. Data on yield and 
agronomic performance of sage were collected six months after transplanting. Data  analysis was done 
using SAS statistical software. Analysis of variance showed that transplanting date exerted a highly 
significant (p < 0.0001) effect on fresh leaf yield, essential oil content and essential oil yield. Out of the 
twelve transplanting dates; March and April transplanted sage gave higher fresh leaf yield, oil content 
and essential oil yield. March and April transplanting dates are recommendable transplanting dates for 
sage cultivation. The two consecutive transplanting dates were characterized by moderately warm 
temperature and light rainfall during seedling establishment stage and ample availability of rainfall after 
seedling establishment; which promoted rapid vegetative growth.  
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INTRODUCTION 
 
Common Sage (Salvia officinalis L.) is native to 
Mediterranean region; it is one of the most important 
perennial aromatic and medicinal plant that belong to 
genus salvia and family lamiaceae (Zervoudakis et al., 
2012). Its herbal products, essential oil yield and 
oleoresin are used as food flavoring and healthy 
promoting agent. Sage is used in flavoring, preservative 
and fragrance industries. It is also known for its 
antimicrobial and insecticidal effects (Zutic et al., 2004). 

The content, composition and yield of essential oil as 
well as the biomass yield of essential oil bearing plants 
like sage is greatly influenced by environmental and crop 
management factors (Kumar et al., 2013, Caliskan et al., 
2006). Transplanting time is a key factor that determines 
the set of environmental conditions plants encounter 
during various growth and developmental stages. Those 
set of environmental conditions in turn exert strong 
determinant  effect  on  quality  and  the  quantity  of  the  
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ultimate yield. Since various plant species have their 
own characteristics requirements; determination of 
optimum transplanting time will allow the exploitation of 
maximum quality and productivity potential of certain 
plant species. With this regard, research findings 
associated with the effect of transplanting time on the 
performance sage are scanty, despite its diverse uses 
and wide spread cultivation across the world. Thus, this 
experiment was conducted to determine optimum 
transplanting time for common sage (S. officinalis L.)  
 
 
MATERIALS AND METHODS  
 

The experiment was conducted during 2012- 2014 G.C. 
on the experimental field of Wondo Gent Agricultural 
research center, which is located in Wondo Genet, 
Southern Ethiopia, at 7° 192΄N latitude and 38°

 
382΄E 

longitudes with an altitude of 1780 m.a.s.l. The site 
receives a mean annual rainfall of 1000mm with 
minimum and maximum temperature of 10°C to 30°C, 
respectively. The soil is a sandy clay loam with an 
average pH of 7.2. Performance of sage  was  evaluated  
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Table 1. Performance of sage during different transplanting dates.  
 

Transplanting months FYPP(g) FLYPH (ton) EOC (W/W%) EOYH (kg) 

December 321.1 ef 8.85 ef 0.49 bc 46.54 fg 

January 535.03 bc 14.74 bc 0.52ab 77.72 cd 

February 578.6 b 15.94 b 0.59 a 93.24 bc 

March 721.21 a 19.87 a 0.53 ab 106.41 ab 

April 703.25 a 19.38 a 0.6 a 116.68 a 

May 510.53 bc 14.07 bc 0.5 bc 70.16 de 

June 455.92 cd 12.56 cd 0.43 cd 54.61 ef 

July 540.09 bc 14.88 bc 0.39 de 56.53 ef 

August 495.8 bc 13.66 bc 0.39 de 54.25 efg 

September 506.37 bc 13.95 bc 0.33 e 45.81 fg 

October 377.05 de 10.39 ed 0.46 bcd 47.67 fg 

November 250.83 f 6.9 f 0.49 bc 33.89 g 

CV 20.4 20.4 15.76 26.23 

LSD 118.5 3.2 0.087 20.41 
 

Means followed by the same letter with in the same column are statistically non significant at P < 0.05 according to least significant difference 

(LSD) test; FLYPP = Fresh leaf yield/plant (g), FLYPH = Leaf yield/ha (ton), EOC = Essential oil content (W/W %) and EOYPH = Essential oil 
yield/ha (kg). 

 
 
 
on twelve transplanting dates that were arranged at 30 
days interval (using RCBD design with three 
replications). Individual plot size was 3m × 3m. Spacing 
between plants and rows was 60cm × 60cm. Two 
months old seedlings were used at each transplanting 
date. No chemical fertilizer was applied. Supplemental 
irrigation was applied during dry seasons once in a 
week. Harvesting was done six months after 
transplanting. Essential oil content and essential oil yield 
were determined by taking 300g of fresh leaves from 
composite samples harvested from three middle rows of 
a plot. Essential oil extraction was done using hydro-
distillation method in a Clevenger apparatus. Data on 
leaf weight/plant, percent essential oil content and 
essential oil yield were critically recorded. Experimental 
data was subjected to analysis of variance (ANOVA) 
using SAS PROC GLM procedure at P < 0.05. 
Differences between means were assessed using the 
least significance difference (LSD) test at P < 0.05. 
 
 
RESULTS AND DISCUSSION 
 
Fresh leaf yield varied from 250 to 721 g/ plant due to 
the change of transplanting dates .The effect of 
transplanting date on fresh leaf yield was highly 
significant (P<0.0001). Yield reduction of up to 65% was 
observed due to change of transplanting time.  

The result showed that March and April transplanted 
sage plants gave higher leaf yield. Lower leaf yield was 
obtained from October, November and December 
transplanted sage (Table 1). Essential oil yield varied 
from 33.89 to 114.14 kg/ hectare. Essential oil yield 
reduction of up to 71% was observed due to change of 

transplanting time. Higher percentage essential oil 
content was associated with higher fresh leaf yield. 

Favorable environmental condition for rapid leaf 
development resulted in higher number of matured 
leaves per plant that contains higher essential oil 
percentage, similar research finding revealed that leaf 
developmental stage highly influence the essential oil 
content (Lakusic et al., 2013). The superior performance 
of March and April transplanted sage is associated with 
the optimal moisture and temperature availability for 
seedling establishment under field conditions. The two 
consecutive months transplanting dates were 
characterized by moderately warm temperature and light 
rainfall during seedling establishment stage and ample 
availability of rainfall after seedling establishment; which 
promoted rapid vegetative growth. Similarly, (Caliskan et 
al., 2006) on their seedling raising conditions studies 
reported that vigorous sage seedling development was 
promoted by warm and humid condition under green 
house beds.  

Research reports on the effect of transplanting time on 
sage are scanty. Some general reports related to the 
cultivation of sage indicate that sage is native to hot and 
dry Mediterranean region. Thus, hot and dry conditions 
are conducive for production of sage (Prodan and 
Valeriu, 2010). Sage likes to be grown under full sun 
condition, Plants grown under shade gave significantly 
lower biomass and oil yield and when sage is grown 
under higher light intensity, it gave higher yield than 
plants grown under low light intensity (Zervoudakis et al., 
2012). Similar result also reported on Cleary sage 
(Kumar eta al., 2013). Lasseigne et al. (2007) reported 
decrease on both shoot and root dry biomass of salvia 
species   when   exposed   to   lower   day    temperature  



 
 
 
 
because they are native to tropical climatic conditions. 
The results of the current experiment indicates that sage 
does not tolerate excessive moisture and low 
temperature especially during seedling establishment 
.March and April transplanting dates that gave higher 
leaf yield, essential oil content and essential oil yield are 
recommendable transplanting dates for sage cultivation.  
 
 
Conclusion 
  
March and April transplanting dates are recommendable 
transplanting dates for sage cultivation. The two 
consecutive transplanting dates were characterized by 
moderately warm temperature and light rainfall during 
seedling establishment stage and ample availability of 
rainfall after seedling establishment; which promoted 
rapid vegetative growth.  
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