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ABSTRACT 
 

At present  25% of medicines are supplied from plants considering  to this production potential ,medicinal 
plants in the nature, and from the view point of economy and commercial is valuable .Borage belongs to 
Boraginaceae  family, native in Europe and north Africa and Asia ,but now to day in many countries ,also in 
Iran is planted. The target of this research is study the effect of seed density and planting methods on yield 
borage. To this mean and research a split-plot Design was used, treatments were: methods of planting in three 
methods, hand planting as standard, pneumatic planter, micro seed planter, and seed density in tree Level 8, 12, 
16 kg/ha, size of each plot was 6 ×30 m2 and distance between plots 2 and replication was 6 meter. Factors as: 
seed unify planting and seed distance in broken seed by planters, germinated plants in one miter, one thousand 
seed weight, and yield were evaluated, variance analysis showed : there is significant difference between seed 
broken and Uniform distance from the longitudinal and methods of planting at the level of 1%, and maximum 
seed broken was 7.7 % and distance from the longitudinal 59.8%. Seed density treatments and plants number in 
one meter were also significant, and the maximum plants number per meter was belonged to seed 16 kg/ha and 
not significant difference between methods of planting and also between thou and seed weight and methods of 
planting was seen. Flower yield among different methods planting at the level of 1% and seed density at the 
level of 5% was significant, and maximum yield was for micro seed planter and 16 kg/ha. in conclusion to 
mechanized method planting micro seed planter and 16 kg/ha of seed is recommendable. 
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Introduction 
 

The Iranian ox-tongue is a kind of medicinal 
plant which is from Boraginaceae family, Echium 
genus and amoenum species [44]. Echium amoenum 
Fisch and Mey is an herbaceous and perennial plant 
and has got lint-covered elements. The stem is 
erected or sometimes curved that has simple leaves 
(unbranched) with a unique nervure. Its flower 
consists of a coarse calyx with styloid and perennial 
structures. The corolla is big and three times higher 
than calyx that is covered by fuzz. The stamens 
inside calyx contain floccose filament and have 
bicorn shape. Also its purple or purplish blue sturdy 
flower appears on one side of the stem. The pistillate 
inflorescence is simple and high. All the aerial 
organs of this plant are covered with uncinate lints 
that look swollen (white and small) after falling. The 
fruit is a kind of achene with an acuminate look and 

is covered with several small bosses. Seeds are 
brown having swollen lines with length of 3 to 4 mm 
and width of 2 mm [5,11,12,19,20,13]. The Iranian 
ox-tongue grows in mountain moderate and Caspian 
moderate climates (specially tropic and moderate 
regions of earth) that simultaneously occur during 
spring rain in mountain moderate and Mediterranean 
climates. Generally, weather and soil conditions of 
clammy regions that relatively have continual rain 
during spring and summer are appropriate for 
cultivation [44]. This plant is capable to grow and 
blossom on altitude of 1500 to 2000 m [12,19,20]. 
The Iranian ox-tongue grows wildly on a vast area of 
northern parts of Iran. Also be cultivated on limited 
areas in north of Iran [22,2,3]. The flowers and 
leaves of ox-tongue with warm temperament 
traditionally have effects of hilarity, general nutrient 
and can cause face to be more cheerful. Flowers, 
leaves and floriferous branches have medicinal use. 
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The leaves of ox-tongue smell flavorless surely. The 
extract of ox-tongue has anti-inflammatory and anti-
depression feature [37,2]. In Iranian traditional 
medicine; the flowers of ox-tongue are also used by 
people so as to abate the symptoms of sniffle and 
common cold, multiplier of blood pressure, 
calmative and diaphoretic. Accordingly, this plant 
shall be considered as an Iranian purebred medicinal 
plant [5,6,12,19,20,13]. Ox-tongue can increase the 
potency of body immunity system too [7]. This plant 
has a range of substances such pyrrolizidine which 
have antimicrobial and disinfectant effects [19,20]. 
Numerous researches have been accomplished during 
past a few years on therapeutic impacts of E. 
amoenum. The antibacterial effects survey [17,1], the 
study of petals essence constitutive components 
(Ghassemi, 2003), the study of pyrrolizidine 
alkaloids [18] and phenolic ingredients [19], the 
study of anti-nervousness effects [27], the study of 
narcotic [14] and anticonvulsive effects [15], on 
animals and the antioxidant effects survey [29], 
treatment of mild to moderate major depressive 
disorder [7,35], treatment of mild to moderate 
obsessive-compulsive disorder [36] and psychopathy 
cure on human patients [35,36] can be implied. In 
general accomplished researches were mainly related 
to the seed components and petals and seed 
medicinal effects and no considerable study has been 

performed in order to determine suitable cultivation 
methods in Iran yet. Principally, the increase of 
agricultural production is possible through the 
enhancement of cultivated areas or increase of yield 
per area unit. As regards that the cultivable areas in 
Iran is limited, the increase of yield per area unit by 
the means of revisory methods is the best solution to 
enhance the ox-tongue production [4]. The ox-tongue 
plant is a row crop [5] so assigning suitable row 
spaces and planting pattern can influence the increase 
of yield. Choosing a desirable plant density as for the 
continental conditions of region cause better 
gemmule establishment, more effective use of light, 
nutrients and environmental factors, better 
competition against weeds and finally more yield 
increase [10]. In this matter, this study was 
accomplished for assessing the effects of plant 
density and planting method on yield and yield 
components of Iranian borago (Echium 
amoonum_Fisch and Mey) in south west of Iran. 

 
Materials and Methods 

 
This research was conducted in Iran at the North 

part of Khoozestan in 2010-2011.planted on middle 
march and harvested on June, the soil specification is 
as following: 

 
Table 1: physical and chemical characteristic of soil on the research was done: 

Depth of sample 
 

0-30cm 

E.C (M.M.S) 
 

0.83 

PH 7.71 
Organic carbon% 
 

0.72 

P. available 
 

7.6 

K. available 
 

95 

Sand 
 

22% 

Clay 
 

24% 

Silt 
 

54% 

 
In this research a split plot in three replication 

was used, treatment were: Methods of planting in 
three pattern: a1: hand planting, a2: pneumatics 
planting, a3: seed micro planter and seed density b1: 
8 kg/ha, b2:12 kg/ha, b3:16 kg/ha and row distance 
75 cm and depth of planting was 3 cm, size of plots 
was 6×30 meter and the distance between two plots 
was two meters and distance replications was 6 
meters. 

Land preparation: Disking two times and 
fertilizer spray and planter checking. In this research 
factors evaluated were as fallowing: unify and seed 
distance planting, seed broken, plants number in a 
meter on row, one thousand seed weight, and yield 
was calculated.  

Unify seed planting of planters reached by  No-1 
relative as bellow: 
 
Se=(1-y/d)  100              (1) 

 
Se= Unify seed distribution index in percentage 
y= means of subtracted datas   
d= means of subtracted datas 
Broken seed percentage: 
The amount of broken seeds through seed 

machine planter from the begging of planting and 
turn the shaft of seed distributor and sampling seed 
out put from each machine and by relative No-2 was 
calculated as following: 
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                                            Total seeds   -   normal seed 
Seed broken percentage =                                                                ×100                                                             (2) 

                                                          Total seed 
 
Yield and yield components: borage flowers is 

harvested on June while peduncles are white and 
petals are violet colored, to measure the yield, first 
two meters of each side of a plot was removed as 
margin and the rest of each plot was cut through 
sickle and after dried and weighted. To evaluated 
thousand seeds weight, 20 plants on a meter 
randomly harvested, and weight in laboratory, then 

thousand seed weight was evaluated. To analysis the 
data Mstat-c statistic software was used. 

 
Results and Discussion 

 
The results of analysis in 2-table and means 

comparison in Duncan΄s multiple range tests in No-3 
and 4 tables have given. 

  
Table 2: analysis means of squares for various factors in research: 

S.O.V d.f broken seed Percentage yield plants-NO unify plant 
R 
 

2 0.15 n.s 7.5 * 4.7 n.s 19.1 * 

A-factor 
 

2 4.5 ** 85.1 ** 213.2 n.s 232.2 ** 

E-A 
 

4 0.12 567.6 32.66 7.8 

B-factor 
 

2 2.5 n.s 63.5 * 312.7 ** 45.4 n.s 

A×B 
 

4 0.203 n.s 856.7 n.s 604.6 n.s 19.9 n.s 

E-B 
 

12 0.1 341.3 43.6 2.2 

Total 
 

26 0.056 56.4 65.6 17.7 

n.s= non-significant 
 significant at 5%=٭
 significant at 1% =٭٭

 
Table 3: means comparison of studied characteristics in planting treatments  

                        Studied   
                  Characteristics      
Planting  
methods  
    (A) 
   

broken seed 
% 

borage flower 
Yield(kg/ha) 

thousand seeds 
weight (gr) 

unify seed distance 

Hand planting (a1) 
 

2.6 a 297.68 a 17 a 46.7 a 

Pneumatic (a2) 
 

4.2 b 369.91 b 17.3 a 51.5 b 

Micro seed planter(a3) 7.7 c 557.8 c 17.4 a 59.8 c 
 

Table 4: means comparison of studied characteristics in seed density treatments 
                        Studied   
                  Characteristics      
Planting  
density  
   

plants-No    borage flower 
Yield(kg/ha) 

thousand seeds weight 
(gr) 

8 kg 
 

12 a 269.91 a 16.9 a 

12kg 
 

16 b 348.61 a 17.1 a 

16 kg 
 

20 c 417.60 b 17.5 a 

Broken seed percentage in planting methods treatments: 
 
Since seed borage is tiny and tender so its 

broking character in mechanized planting method 
was studied, regarding No-2 table, there is a 
significant difference at 1% between planting 
methods and broken seeds, and maximum broking is 
for micro seed planter with 7.7 (a3) and reduced in 
Pneumatic planter to 4.2 %(a2) and minimum is for 
by hand planting 2.6 % and this is due to never uses 

any machine in planting, a little broken seed seen, the 
cause is seed process and  transport to field. And the 
reason of high broken seed in micro seed planter is 
seed distributor that had fine whole plates, increased 
broken seed in working. 

 
Unify seed distance planting methods treatments: 

 



1685 
Adv. Environ. Biol., 6(5): 1682-1687, 2012 

 

 

Difference among planting methods is at 1% 
significant, the best unify seed distance is for seed 
micro planter (a2)59.8 %, and reason is the specific 
accurate planter distributor, have better unify 
planting system, and the unify seed planting in 
Pneumatic planter is 51.5 % that is second rank, 
cause is the seed distributor system in this planter is 
vacuum system and the minimum unify seed distance 
was 46.7 for hand planting (a1) method, cause is 
humanity and tired error. 

 
Plants number on a meter in seed density treatments: 

 
Regarding to table-2, there is a significant 

difference in 1% among seed density is seen, seed 
density of 16 kg/ha is the highest and 12 and 8 kg/ha 
are in order after it. 

 
Yield: 

 
A significant difference on 1% among seed 

density and planting methods according to table-2 is 
seen, and among planting methods the maximum 
dried flowers harvested is for micro planter (a3) with 
means of 557.87 kg/ha and minimum is for hand 
planting method (a1) with 297.67 kg/ha , and among 
seed density treatments, the high yield is belong to 
16 kg/ha of seed planting (b3) and mean of 417.60 
kg/ha harvested and no significant difference 
between 8 and 12 kg/ha  seed was seen. 

 
Result: 

 
Regarding to concussions, to reach a high yield 

in a mechanized planting system to use micro planter 
and 16 kg/ha of borage seed is recommended. 
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