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ABSTRACT  
 
In natural ecosystems, biological relationships have serious effects on system stability. Allelopathic is 
negative or positive effect of a plant on other plant growth. Today this word is used for rangelands, same 
as agricultural areas. Because of good herbage production, Medicago is most common plant in 
agricultural rotations and rangelands. Therefore investigation of its allelopathic qualities could help us to 
handle agricultural rotations or rangelands more properly. In this research after collecting alfalfa 
phytomass, we put them in oven in 40ºC, and then extract was produced at (0, 50 and 100℅ dilutions for 
leaves) and (0, 25, 50 and 100℅ dilutions for roots). In next step, by using complete randomized block 
with 5 replications, Trifollium sp and Beta Vulgaris seeds were mixed with extraction and put in 
germinator in 20 centigrade temperature and data was analyzed by Dunnett’s Test in SPSS Software. 
Results showed that materials completely inhibited germination and seedling growth of Trifollium sp and 
Beta Vulgaris. 
 
Keywords: Allelopathic, Medicago Sativa, Trifolium, Beta Vulgaris, Dannett Test. 
 
Introduction 
 
Non-scientific management and demolition of both quality and quantity in most of the pastures across the 
world, has led to decreasing number of high grade and valuable species and increasing of third class 
species in the plant community. On the other hand, first of all, large area of rangelands is converted to dry 
lands and after that because they don’t have any economic benefits they have left without any care. 
Although these lands had a low value in forage production and had extremely high erosion rate but the 
significant extent of them made the experts and executives rehabilitate degraded rangelands and dry lands 
to increase the forage production significantly while preventing the soil erosion in the area. Medicago 
Sativa is one of the most important plants in rehabilitation of rangelands and has been suggested and 
performed in almost every pasture plans. Despite that, this plant has some phenolic compounds which 
prevent other plants growing (Zobel and et al 2005), these compounds are produced under influence of 
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one specific gene (Tran Drung and Tsuzuki 2002), and therefore Medicago Sativa has some negative 
impacts on other plants so it hasn’t fulfilled the demands of rangeland managers. 
Negative impacts of some plants on growth of other plants have been known to farmers from so many 
years ago and have been implemented in adjusting agricultural rotations. Biological relations determine 
the stability of systems in natural ecosystems. Negative and positive impacts of some plants on the growth 
of others are called Allelopathy (Molish 1937). First notes on allelopathic go back to Theophrastus who 
was one of Aristotle’s students which wrote them while he was doing some research on plants. He has 
been named the father of Botanist, and in his book he mentioned how beans can get energy from soil and 
demolish weeds (Klein and Miller 1980). On the other hand around 300 years ago a Greek philosopher 
named Democritus said that using plant products which are made in nature is a practical method for weed 
control, he also noted that attendance of roots of trees with a mixture of wetted Egyptian Baghla flowers 
in hemlock extract can also demolish them. But note that scientific research in this field has only started 
in the past few decades (Prately and Haig 1996). 
Although in the past, allelopathy had only been seen in weeds but there is evidence that it had been seen 
among agricultural and pasture plants. There are many researches about allelopathic effect of different 
agricultural and pasture plants (Bhowmik and Doll, 1982; Curran et al., 1994; Gressel and Holm, 1964; 
Hedge and Miller, 1990; Kazincki et al., 1997; Narval and Tauro, 1994; Newman and Rovira, 1975; Turk 
and Tawaha, 2002; Uygur and Iskenderoglu, 1997; Sozeri, 2003).  
Allelopathy affects many aspects of plant ecology, succession, distribution, community structure, 
germination and productivity. When seeds of susceptible (receiver) plant species are exposed to 
allelochemicals, germination may be inhibited. If germination does occur, the seedlings may show 
abnormal growth, development, and metabolism. The most visible effects observed are retarded 
germination, short or no roots, lack of root-hairs, abnormally long or short shoots, swollen seeds, and low 
reproductive ability (Rice 1979). On the other hand the affect is different in various parts of plants 
(Burhan and Shaukat, 1999; Tanveer et al., 2008). 
Medicago savita is a common plant in agricultural rotations and it seems to have some allelopathic 
specifications. Therefore scientific survey on its effect on other kinds of plants will be a great help to 
improve the agricultural rotation management and renew pasture lands. Allelopathic effects of Medicago 
savita on the new seeds has been reported for so many years (Jennings and et al 1996, Jensen and et al 
1981, Miller 1983). Usually experiments are conducted by altering the time interval between killing an 
old alfalfa stand and reseeding the field. Generally, the field results show a clear time-dependence with 
the poorest stands resulting with the shortest interval between killing the old plants and reseeding. The 
length of time recommended before reseeding is not consistent from state-to-state (Jennings and et al., 
1996). Xuan and Tsuzuki, 2002 investigated allelopathic effect of Medicago savita. Aqueous extracts of 
both fresh and dried material of alfalfa plants of all varieties significantly inhibited both germination and 
growth of lettuce (Lactuca sativa L.). Leachates from germinating seeds of almost all alfalfa varieties 
inhibited elongation of the radicle but produced a negligible increase in germination and only slightly 
inhibited elongation of the hypocotyl of lettuce plants. Results demonstrated that the degree of inhibition 
of germination and growth of lettuce varied with the variety of alfalfa. In particular, Lucerne was 
identified as having the strongest allelopathic potential of the varieties studied. The results suggested that 
the allelopathic potential of alfalfa might be relating to a gene (Xuan and Tsuzuki, 2002). Larson and 
Blazer confirmed the existence of substances which do not allow the growth of this kind of plant and 
expressed that, it should be a minimum of one year before reestablishing alfalfa because of autotoxicity in 
existing alfalfa. In 2005 Zobel and et al noticed that under stress conditions phenolic mixtures spatter 
from leaves of Medicago savita which can have some kind of removal effect on various types of plants. 
In 2013 Yavarnia and et al showed that materials produced from the leaves, stems and roots of Bermuda 
grass, redroot pigweed, corn and alfalfa germination, and growth of rye affected. Most reduction on 
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germination rye by extracts from alfalfa leaves and roots of Bermuda grass obtained. Alfalfa extracts from 
the vegetative stage had more effect than reproductive stage, but Bermuda grass extracts hadn't effect on 
germination and seedling growth of rye. 
The main goal is to recognize the effect of Medicago savita on germination and the operation of general 
plants on agricultural rotations. 
 
Materials and Methods 
 
Preparation of aqueous extracts Medicago sativa 
3-year Medicago savita were chosen from a farm in Sarcheshmeh Zarch, Yazd province of Iran. At first 
the roots were beaten in a pounder and were made into smaller pieces. The reason was to have more 
effective extract of saponin substances from the root. After that it was heated in the 40 centigrade 
temperature for five days. Then stem and roots of heated plants were separated and were kept in a place in 
2 ºc with some kind of cover in order to preserve the humidity of the environment. In the next stage 100 
grams of stems and leaves were put in 1 liter of water and they were kept in the 24ºc for 24 hours. Then 
they were put in a shaker for 3 hours and finally alfa was extracted by using 2 layer filter and fibers were 
separated from them. The extracted alfa was put in 3000 spins/hour centrifuge in order to take all the tiny 
pieces apart. Beta Vulgaris and Trifolium were chosen from plants of the area and the experiment was 
performed three times by using random block method. Removals include different types of plants and 
various densities of extracted alfa. The chosen densities were 0, 25, 50 and 100. For dilution distilled 
water was used. 
Seed cultivation: 
For the cultivation stage, first of all seeds were sterilized. For this purpose chosen seeds were put in 
hypochlorite sodium with the density of 0.525 gram in liter for 15 minutes and after washing them with 
water they were precisely wrapped in paper fields. 
To remove them at first 10 seeds were chosen randomly in each Petri dish and 5 milliliter of specified 
extract was added to it and all of them were put in a germinator with 25 centigrade temperature. A bit of 
distilled water was added to drying Petri dish in daily visits. After 10 days number of germinated seeds, 
radicle, and plumule length were measured and the base was for radicles greater than 1 millimeter. The 
seed germination index (SGI) was calculated according to Scott et al., as follow:  
 
SGI=           (1) 

where Ti is the number of days after sowing, Ni is the number of seeds germinated on day i, and S is the 
total number of seeds planted. 
All the data were analyzed in SPSS software after gathering information and all of numbers and their 
average were compared with all available statistics tests and some significant differences were recognized 
under Dunnett’s two-tailed tests. 
 

Results: 
 
Allelopathy effect of Medicago savita 
The experiments showed that alfalfa root aqueous extract reduces germination, radicle and plumule 
growth reduction in Beta Vulgaris and Trifolium plants. As shown in tables 1 to 6, results were compared 
with Dunnett’s statistical test by SPSS 18 software and all the mentioned items were meaningful in 5 
percent level. 

www.SID.ir



Arc
hive

 of
 S

ID

Barzegari et al.                                                                 Int J Adv Biol Biom Res. 2014; 2(4):1105-1113 
    

1108 | Page 
 

 

 Table 1 – comparing the average of decreasing germination of Beta Vulgaris in presence of 
Medicago savita aqueous root extract. 
 * The mean difference is significant at the 5% level. 

 

Alfalfa aqueous root extract at concentrations of 50 and 100 percent, has had a significant 
effect in reducing the germination of Beta Vulgaris. 
 
 
 
 

Table 2 – comparing the average of decreasing radicle growth of Beta Vulgaris in presence 
of Medicago savita aqueous root extract. 

 

Alfalfa aqueous root extract at concentrations of 50 and 100 percent, has had a significant 
effect in decreasing root growth of Beta Vulgaris.   
 
 
 
 

Dunnett’s two-tailed test 

extract(I) extract(J) average difference(I-J) Standard error Meaningful level 
95% reliability level 

Bottom 
bound 

Top bound 

25 0 -3.000 1.73205 0.266 -7.9877 1.9877 

50 0 -6.3333* 1.73205 0.016 -11.3211 -1.3465 

100 0 -7.0000* 1.73205 0.009 -11.9877 -2.0123 

Dunnett’s two-tailed test 

(I) extract (J)extract Average difference(I-J) Standard error Meaningful level 
95% reliability level 

Bottom 
bound 

Top bound 

25 0 -2.47667 1.16765 0.154 -5.8391 0.8858 

50 0 -3.98333* 1.16765 0.023 -7.3458 0.6209 

100 0 -4.40333* 1.16765 0.014 -7.7658 -1.0409 
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Table 3 – comparing the average of decreasing plumule growth of Beta Vulgaris in presence of 
Medicago savita aqueous root extract. 

 

Alfalfa aqueous root extract at concentrations of 50 and 100 percent has had significant effect in 
decreasing plumule growth of Beta Vulgaris. 

 

Table 4 - comparing the average of decreasing germination of Trifolium in presence of Medicago 
savita aqueous root extract. 

Dunnett’s two-tailed test 

(I) extract (J)extract Average difference(I-J) Standard error Meaningful level 
95% reliability level 

Bottom 
bound 

Top 
bound 

25 0 0.000 1.31233 1.00 -3.7791 3.7791 

50 0 -0.33333 1.31233 0.988 -4.1124 3.4457 

100 0 -2.33333 1.31233 0.250 -6.1124 1.4457 

 

None of the surveyed concentrations of alfalfa aqueous root extract showed a meaningful effect on 
decreasing germination of Trifolium. 

 

 

Dunnett’s two-tailed test 

(I) extract (J)extract Average difference(I-J) Standard error Meaningful level 
95% reliability level 

Bottom 
bound 

Top 
bound 

25 0 -1.33667 0.62760 0.152 -3.1439 0.4706 

50 0 -2.45333* 0.62760 0.011 -4.2606 -0.6461 

100 0 -2.7300* 0.62760 0.006 -4.5373 -0.9227 
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Table 5 - comparing the average of decreasing radicle of Trifolium in presence of Medicago savita 
aqueous root extract. 

 

 

None of the surveyed concentrations of alfalfa aqueous root extract showed a meaningful effect on 
decreasing radicle growth of Trifolium. 

 

Table 6 – comparing the average of decreasing plumule growth of Trifolium in presence of 
Medicago savita aqueous root extract. 

Dunnett’s two-tailed test 

(I) extract (J)extract Average difference(I-J) Standard error Meaningful level 
95% reliability level 

Bottom 
bound 

Top 
bound 

25 0 0.61667 0.28053 0.137 -0.1912 1.4245 

50 0 0.3000 0.28053 0.600 -0.5078 1.1078 

100 0 -0.01313 0.28053 1.00 -0.8212 0.7945 

Dunnett’s two-tailed test 

extract (I) extract (J) Average difference(I-J) Standard error Meaningful level 95% reliability level 
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None of the surveyed concentrations of alfalfa aqueous root extract showed a meaningful effect on 
decreasing plumule growth of Trifolium. 

 

 

 

 

Discussion: 

 

Germination percentage: 

Tables 1 and 4 compare the different treatments carried out on Beta Vulgaris and Trifolium seeds. 
This feature is significantly under influence of different concentration of Medicago savita’s 
aqueous root extract. It means if aqueous root extract concentration increases, germination 
percentage will decrease significantly. The values contained in Table 1 show this well. The 
maximum reduction in germination in all treatments was extract at a concentration of 100 per cent. 

 

Length of radicle and plumule: 

Tables 2, 3, 5 and 6 compare the average of different treatments on seedling growth of Beta 
Vulgaris and Trifolium. For Beta Vulgaris this feature is heavily under influence of different 
concentrations of alfalfa aqueous root extract. In 50 and 100% concentrations, the average Length 
of radicle and plumule has greatly decreased compared to control treatment. Maximum decrease 
was seen in Beta Vulgaris plumule under alfalfa aqueous root extract with concentration of 100%. 
So allelochemicals in alfalfa’s root has had negative effects on germination and seedling growth of 
Beta Vulgaris plant. On the other hand this allelochemicals hasn’t had any significant effect on 
Trifolium seeds 

Bottom 
bound 

Bottom 
bound 

25 0 0.22667 0.30190 0.797 -0.6427 1.0960 

50 0 0.10333 0.30190 972/02  -0.7660 0.9727 

100 0 -0.32000 0.30190 0.606 -1.1894 0.5494 
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As the results in Tables 1 to 6 shows, allelopathy effects of alfalfa aqueous root extract on 
germination and average Length of radicle and plumule of examined plants (Vulgaris and 
Trifolium) are totally different and the two mentioned plants in this experiment didn’t show similar 
effects in other words, germination, radicle and plumule length in Beta Vulgaris have been most 
affected by different treatments.  

Results are quite similar to Tsuzuki and Trun Drung in 2002, Zuber and et al 2005, Larson and 
Blazer in 2005 and Yavarnia and et al in 2013. On the other hand Johnson and et al 1981 and 
Miller in 1983 surveyed allelopathy feature of Medicago savita on Medicago savita and weeds and 
expressed that it was positive. All of the results are in the same direction. 

 

Conclusion: 

In the end, according to results of this study, it can be argued that in the future it might be possible 
to use alfalfa or remaining of it as an appropriate tool for integrated management of weeds. For 
agricultural successions management, Beta Vulgaris cultivation after Medicago savita is 
inappropriate, in the other hand, cultivation of Trifolium after Medicago savita is suggested. 
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