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ABSTRACT: The use of biological products for feed grains is one of the solutions in achieving the goals 
of organic production is considered. The Experiment was conducted as factorial in the basis of 
randomized complete block design (CRD) with three replications at the Agricultural Laboratory of Islamic 
Azad University of Ardabil. Results from analysis of variance for study traits suggest that there was a 
significant difference between experimental conditions in terms of the all evaluated traits at 1% 
probability levels. In addition, there was a significant difference between study genotypes in terms of all 
evaluated traits at 1% probability level. Results from mean comparison of data for studied lines and 
cultivars indicate that line number 34 (16.52) had the highest coefficient of velocity of germination (CVG), 
whereas line number 14 (12.94) had the lowest coefficient of velocity of germination (CVG) on average. 
The results also showed that in terms of germination rate (Rs) line 14 with an average of 0.1294 was the 
top line; in front line 34 with a mean of 0.1652 accounted the lowest germination rate. The results 
showed that in terms of germination rate (Rs) application of kadostim based biologic fertilizer produced 
with an average of 0.1413 had the highest; in front condition without the application of  biologic fertilizer 
with a mean of 0.1384 accounted the lowest germination rate. 
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INTRODUCTION 

 
 Organic agriculture is an integrated system of agriculture based on ecological principles (Wallace, 2001). 

Chemical fertilizers, pesticides and growth regulators are not applied in this system and crop rotation with legume 

family of plants, plant debris, manure, rocks containing mineral nutrients, organic fertilizers and biological pest 

control are applied, instead, so that along with biodiversity development in farms (Wallace, 2001 & Elsen, 2000), 

the nutrients in the soil are deposited, the soil fertility is increased and weeds, insects and pests are controlled 

(FAO, 2002). Compost and organic fertilizers are applied for improving soil fertility and also prevention and control 

of plant pests and diseases, in many agricultural systems (Barker and Bryson, 2006 & Ghorbani, 2006). The use of 

biological products for feed grains is one of the solutions in achieving the goals of organic production is considered. 

Humic substances (HS) are the result of organic decomposition and they are the natural organic compounds which 

comprise 50 to 90 % of the organic matter of peat, lignites, sapropels, as well as of the non- living organic matter of 

soil and water ecosystems. These substances are the source of the humates used in agriculture. According to the 

classical definition, HS are “a general category of naturally occurring heterogeneous organic substances that can 
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generally be characterized as being yellow to black color, of high molecular weight and are refractory” (Kulikova et 

al., 2005). Some of biological stimuli, such as humiforte have been introduced to the market in order to deal with 

environmental stresses. Kadostim, as a plant motive, is used as a formulated liquid and contains free amino acids 

and we use it in blossoming and fruit forming time. Products like the biological growth regulators or bio fertilizer has 

many benefits and effects on plants growth, for example; in bud acculturation of seed: motivating the system of root 

forming and food saving, also accelerating the growth of leaves. kadostim my setting in the openings of leaves, 

control the moisture, light, temperature and salinity and gases and it helps food making in leaves, so reduces the 

displacement and bad condition of weather and negative effects of some dangerous stresses like freezing, drought 

and etc. in addition; it (kadostim) keeps away the chemical factors and increases the residency of plants and helps 

plants to grow enough and makes the quality and size of the fruit acceptable and increases the residency (of fruits) 

after picking up (Hassanpanah et al., 2008). 

 The following research tries to compare the biologic fertilizer effects on germination index in barley lines in 

laboratory conditions. 
 

 

MATERIALS AND METHODS 
 

 This study was designed at the Agricultural Laboratory of Islamic Azad University of Ardabil in 2011-2012 crop 

years. In this experiment, 34 barley lines received from the International Research Institute of ICARDA and 

varieties of Bulbul, Sadik-02, Radical, Tokak and Makooei were investigated as control. Pedigree of tested lines is 

included in Table1. The Experiment was conducted as factorial in the basis of randomized complete block design 

(CRD) with three replications. The factor A included three conditions (peat based biologic fertilizer; kadostim based 

biologic fertilizer; without the application of biologic fertilizer) and the factor B included 39 line and cultivars barley. 

First, seeds were disinfected in a solution of sodium hypochlorite 15% for 30 seconds. After placing the seeds in 

Petri (25 seeds per Petri) test dissolved (6 mm in each Petri) was poured into the Petri and was prevented tangible 

changes in water potential until the end of the experiment. To prevent Bunt and disinfection of the all seeds, 

fungicide Karbuksyn Tyram ratio 2 in a thousand was added and mixed to distilled water. peat were added to  220 

ml per 10 L of water  and kadostim 5mL per 1L of water amount of two ml for each. Coefficient of velocity of 

germination (CVG), germination rate index (GRI), mean germination time (MGT), final germination percentage 

(FGP), germination rate (Rs) and mean daily germination (MDG) were calculated using the following formula (Table 

2).  

 Then ensuring the normal distribution of data, for data analysis with statistical methods such as analysis of 

variance and comparison of lines mean by Duncan's test at the 5% level. Computer software MSTAT-C was used 

for statistical computing. 

 
RESULTS AND DISCUSSION 

 
 Results from analysis of variance for study traits (Table 3) suggest that there was a significant difference 

between experimental conditions in terms of the all evaluated traits at 1% probability levels. In addition, there was a 

significant difference between study genotypes in terms of all evaluated traits at 1% probability level. This indicates 
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that the genetic diversity between genotypes to choose the desired traits. Also genotype effect × experimental 

conditions in all traits were significant at probability level of 1%. 

 Jafari et al (2013) reported that there were significant differences between studied cultivars in terms of the 

coefficient of velocity of germination, germination rate index, final germination percent, mean time germination, 

germination rate and mean daily germination at 1% level.  

 Results from mean comparison of data (Table 4) for studied lines and cultivars indicate that line number 34 

(16.52) had the highest coefficient of velocity of germination (CVG), whereas line number 14 (12.94) had the lowest 

coefficient of velocity of germination (CVG) on average. Line 15 (with a mean value of 8.684) and control cultivars 

Bulbul (with a mean value of 3.590) had the highest and lowest values of germination rate index (GRI), 

respectively; and lines such as 3, 6, 17, 23 were placed in the same group as 15 and had no difference in terms of 

this trait.  Changes range of final germination percent (FGP) among studied lines, from 100 percent (lines 13, 23) to 

52.33 (Bubul cultivar ) was variable. The results of lines mean comparison showed that the line number 14 had the 

highest value of mean time germination (MTG) and along lines number 7, 8, 9, 16, 23, 25 and control cultivar 

Bulbul were located in class A. and line number 34 had the lowest value and were located in class S. The results 

also showed that in terms of germination rate (Rs) line 14 with an average of 0.1294 was the top line; in front line 

34 with a mean of 0.1652 accounted the lowest germination rate. Line number 23 (with a mean value of 10.67 

percent) had the highest mean daily germination (MDG) and along line number 13 were placed in the one group 

and had no difference in terms of this trait, whereas control cultivar Bulbul (with a mean value of 5.33 percent) had 

the lowest mean daily germination (MDG). 

 Results from mean comparison of data (Table 5) for experimental conditions being studied indicate that 

application of kadostim based biologic fertilizer produced the highest coefficient of velocity of germination (CVG) 

(14.13 on average), whereas no application of biologic fertilizer produced the lowest coefficient of velocity of 

germination (CVG) (13.84 on average). Application of peat based biologic fertilizer produced the highest 

germination rate index (GRI) (6.85 on average), germination percent(FGP) (78.12 percent on average) and mean 

daily germination (MDG) (7.838 percent on average) among the conditions being studied, whereas under the 

condition of kadostim based biologic fertilizer obtained the lowest value in this traits. The results also showed that 

application of without biologic fertilizer produced the highest mean time germination (MTG) (7.263 on average) 

among the conditions being studied, whereas under the condition of kadostim based biologic fertilizer obtained the 

lowest value(7.115). The results showed that in terms of germination rate (Rs) application of kadostim based 

biologic fertilizer produced with an average of 0.1413 had the highest; in front condition without the application of  

biologic fertilizer with a mean of 0.1384 accounted the lowest germination rate. 

 Shahryari and Shamsi (2009) reported that potassium humate increased the rate of biological yield of wheat 

from 3.26 to 3.72 g/plant; but it had no effect on harvest index. Also, they found that uses of potassium humate 

increased grain yield. 

 Alaei in (2011) reported, by using of kadostim increased the production of seed in the season end drought 

condition with good irrigation+ kadostim. Kadostim increased seed production about 165 gr in plat. 
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 Shahryari et al (2011) experienced the effect of two types of humic fertilizers (peat and leonardite derived) on 

germination and seedling growth of maize genotypes. They reported that interaction of "genotype × solutions (peat 

and leonardite based humic fertilizers and control) was significant in terms of the length of primary roots. 

Application of leonardite based humic fertilizer had a remarkably more effect on relative root growth of Single Cross 

794 and ZP 434 than other genotypes. In their experiment, the relation between germination rate and primary roots 

was positively significant under the condition of application of both types of humic fertilizers; but there was not the 

same relation for control treatment. They argued that all types of various humic substances as a biological fertilizer 

can have an either similar or different effect in early growth stages of maize, as peat and leonardite based fertilizers 

that they applied produced more seedling roots than control, however the length of coleoptiles was higher in 

treatment with application of leonardite based humic fertilizer and control than treatment with application of peat 

based humic fertilizer. They believe that if used in lower quantity these natural fertilizers can have a lot of effect on 

plant growth.  

 
CONCLUSION 

 
 The results showed that the use of biologic fertilizers, can have a positive impact on germination index. In 

general, application of biologic fertilizers can lessen the need for chemical fertilizers and subsequently reduce 

environmental pollution, and compared with other chemical fertilizers, they are affordable. Also finally can play a 

significant role in achieving the goals of sustainable agriculture. 

 

Table 1. Pedigree and characteristics of 39 barley lines and cultivars 

No SOURCE ORIGIN RTTH  No SOURCE ORIGIN RTTH 

Bulbul CHECK TURKEY 2  L16 IBON12_W_INC11 ICARDA 2 

Radical CHECK RUSSIA 6  L17 IBON12_W_INC11 ICARDA 2 

Makooei CHECK - 6  L18 IBON12_W_INC11 ICARDA 2 

Tokak CHECK TURKEY 2  L19 IBON12_W_INC11 ICARDA 2 

Sadik-02 CHECK ICARDA 2  L20 IBON12_W_INC11 ICARDA 2 

L1 IBON12_W_INC11 ICARDA 2  L21 IBON12_W_INC11 ICARDA 2 

L2 IBON12_W_INC11 ICARDA 2  L22 IBON12_W_INC11 ICARDA 2 

L3 IBON12_W_INC11 ICARDA 2  L23 IBON12_W_INC11 ICARDA 2 

L4 IBON12_W_INC11 ICARDA 2  L24 IBON12_W_INC11 ICARDA 2 

L5 IBON12_W_INC11 ICARDA 2  L25 IBON12_W_INC11 ICARDA 2 

L6 IBON12_W_INC11 ICARDA 2  L26 IBON12_W_INC11 ICARDA 2 

L7 IBON12_W_INC11 ICARDA 2  L27 IBON12_W_INC11 ICARDA 2 

L8 IBON12_W_INC11 ICARDA 2  L28 IBON12_W_INC11 ICARDA 2 

L9 IBON12_W_INC11 ICARDA 2  L29 IBON12_W_INC11 ICARDA 2 

L10 IBON12_W_INC11 ICARDA 2  L30 IBON12_W_INC11 ICARDA 2 

L11 IBON12_W_INC11 ICARDA 2  L31 IBON12_W_INC11 ICARDA 2 

L12 IBON12_W_INC11 ICARDA 2  L32 IBON12_W_INC11 ICARDA 2 

L13 IBON12_W_INC11 ICARDA 2  L33 IBON12_W_INC11 ICARDA 2 

L14 IBON12_W_INC11 ICARDA 2  L34 IBON12_W_INC11 ICARDA 2 

L15 IBON12_W_INC11 ICARDA 2      
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Table 2. The formula used to calculate the index of germination 

Germination indices The Formula used 

Coefficient of Velocity of Germination (CVG) CVG= ΣNi/ΣNiTi× 100 
Germination Rate Index (GRI) GR= G1 / 1 + G2 / 2+ Gx/x + ….    
Final Germination Percent (FGP) FGP=Ng / Nt ×100 
Mean Time Germination (MTG) MGT= ΣNiTi / ΣNi = 100 / CVG  
Germination Rate (RS) Rs =1 / MTG 
Mean Daily Germination (MDG) MDG = FGP/d   

 
Table 3. Analysis of variance of Study Germination indices in Laboratory Condition for 39 barley line and cultivar 

Source of Variations df 
Mean Square 

CVG GRI FGP MTG RS MDG 

Experimental conditions (E.C.) 2 2.48
**
 37.54

**
 2450.06

**
 0.64

**
 0.00025

**
 24.48

**
 

Lines (L) 38 5.29
**
 13.35

**
 1230.27

**
 1.24

**
 0.00053

**
 13.31

**
 

L × E. C. 76 0.86
**
 2.03

**
 169.33

**
 0.22

**
 0.00009

**
 1.81

**
 

Error  234 0.30 0.66 48.59 0.08 0.00003 0.53 

CV (%)  3.94 13.05 9.49 3.97 3.94 9.93 

* and **: Significant at p < 0.05 and  < 0.01, respectively 

 
Table 4. Mean comparison of traits being studied for barley lines and cultivars 

Lines & 
Cultivars 

Characters 

CVG GRI FGP MTG RS MDG 

Bulbul 13.14 pqr 3.590 n 52.33 p 7.621 abc 0.1314 rs 5.333 p 
Radical 14.16 e-l 7.641 bcd 80.33 efg 7.067 k-o 0.1416 e-j 8.000 fg 
Makooei 14.00 f-m 5.532 ijk 60.78 l-o 7.173 h-n 0.1400 f-m 6.111 l-o 
Tokak 14.65 de 6.496 e-h 68.11 i-l 6.847 op 0.1465 de 6.778 jkl 
Sadik-02 13.83 g-o 7.796 bc 90.56 bc 7.252 g-l 0.1383 h-n 9.111 cd 
1 14.00 f-m 6.391 e-i 76.67 fgh 7.173 h-n 0.1400 f-m 7.667 fgh 
2 14.20 e-k 7.068 cde 78.89 e-h 7.047 l-o 0.1420 e-i 7.889 fgh 
3 14.49 ef 7.968 ab 74.44 g-j 6.909 o 0.1449 ef 7.556 f-i 
4 14.37 efg 5.887 g-k 60.00 mno 6.989 mno 0.1437 efg 6.000 m-p 
5 13.39 m-r 6.618 efg 82.22 def 7.469 b-g 0.1339 n-s 8.222 ef 
6 13.65 j-p 7.919 abc 85.56 cde 7.357 d-h 0.1365 k-q 8.778 de 
7 13.01 qr 5.202 kl 67.78 i-l 7.692 ab 0.1301 s 6.778 jkl 
8 13.23 o-r 5.574 ijk 68.89 ijk 7.590 a-e 0.1323 pqrs 6.889 ijk 
9 13.15 pqr 5.163 kl 68.89 ijk 7.616 a-d 0.1315 qrs 6.889 ijk 
10 14.12 e-l 5.528 ijk 64.44 k-n 7.090 j-o 0.1412 f-kl 6.444 k-n 
11 13.68 j-p 5.204 kl 61.11 l-o 7.344 e-j 0.1368 j-p 6.111 l-o 
12 14.13 e-l 6.493 e-h 72.22 hij 7.093 i-o 0.1413 f-l 7.222 hij 
13 13.60 j-q 7.593 bcd 100.0 a 7.354 d-i 0.1360 m-r 10.00 ab 
14 12.94 r 6.597 efg 95.56 ab 7.738 a 0.1294 s 9.556 bc 
15 14.21 e-j 8.684 a 88.89 bcd 7.044 l-o 0.1421 e-i 8.889 cde 
16 13.28 n-r 4.504 lm 57.78 nop 7.534 a-f 0.1328 o-s 5.778 nop 
17 13.74 h-p 8.208 ab 87.78 cd 7.284 f-l 0.1374 i-o 8.778 de 
18 13.68 i-p 6.304 e-i 67.78 i-l 7.313 f-k 0.1368 j-p 6.778 jkl 
19 13.88 f-n 6.857 def 73.33 g-j 7.226 g-m 0.1388 g-n 7.333 g-j 
20 13.53 l-r 6.681 efg 76.67 fgh 7.398 c-h 0.1353 m-r 7.667 fgh 
21 14.14 e-l 5.618 h-k 57.78 nop 7.077 k-o 0.1414 f-k 5.778 nop 
22 13.73 h-p 5.606 h-k 66.67 j-m 7.288 f-l 0.1373 i-p 6.667 j-m 
23 13.30 n-r 8.172 ab 100.0 a 7.519 a-f 0.1330 o-s 10.67 a 
24 13.63 j-p 5.330 jkl 64.44 k-n 7.341 e-j 0.1363 l-r 6.444 k-n 
25 12.95 r 5.246 jkl 80.00 e-h 7.727 ab 0.1295 s 8.000 fg 
26 13.58 k-q 5.513 ijk 72.22 hij 7.386 c-h 0.1358 m-r 7.222 hij 
27 14.31 e-h 4.493 lm 56.67 op 7.031 l-o 0.1431 e-h 5.667 op 
28 13.54 l-r 3.950 mn 67.78 i-l 7.412 c-h 0.1354 m-r 6.778 jkl 
29 15.13 cd 6.153 f-j 64.44 k-n 6.626 pq 0.1513 cd 6.444 k-n 
30 14.50 ef 6.362 e-i 77.78 fgh 6.933 no 0.1450 ef 7.778 fgh 
31 14.30 e-i 5.331 jkl 75.56 f-i 7.035 l-o 0.1430 e-h 7.556 f-i 
32 15.54 bc 5.960 f-k 73.33 g-j 6.438 qr 0.1554 bc 7.333 g-j 
33 15.72 b 5.808 g-k 73.33 g-j 6.363 r 0.1572 b 7.333 g-j 
34 16.52 a 7.527 bcd 73.33 g-j 6.053 s 0.1652 a 7.333 g-j 

Total Mean 13.97 6.22 73.44 7.19 0.1397 7.37 

Differences between averages of each column which have common characters are not significant at probability level of 5% 
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Table 5. mean comparison of traits being studied for various experimental conditions 
Characters 

Experimental conditions 
MDG RS MTG FGP GRI CVG 

7.359 b 0.1384 b 7.263 a 73.24 b 6.055 b 13.84 b without the application of  biologic fertilizer 

6.923 c 0.1413 a 7.115 b 68.97 c 5.754 c 14.13 a kadostim based biologic fertilizer 

7.838 a 0.1396 b 7.195 a 78.12 a 6.850 a 13.96 b peat based biologic fertilizer 

Differences between averages of each column which have common characters are not significant at probability level of 5% 
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