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Abstract 
 The aim of this study was to determine the influence of aqueous extracts (crude extract, 50%, 

25%, 10%, 5%, 2.5% and 1% extract, respectively) prepared from the seeds of Castanea sativa (CS) and 

Aesculus hippocastanum (AH) on the germination of Triticum aestivum L. caryopsis. Germination 

characteristics were evaluated over 5 days. High concentrations of CS and AH had an inhibitory effect on 

the germination of Triticum aestivum L. caryopsis. The AH extract most strongly influenced the 

germination capacity of the seeds, therefore no sample reached the germination rate of 100% by the end 

of the experiment. The CS extract positively influenced the germination at low concentrations, the samples 

treated with 10%, 5%, 2.5% and 1% CS extract showing a germination percentage of 97-100%. 
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INTRODUCTION 

  

 Castanea sativa, the edible chestnut, grows in Romania in a 

discontinuous area represented by long strips located at the foot of the 

Carpathian Mountains. The most widespread culture is in the Baia Mare area 

and occupies the northeastern part of the European natural chain (Bolea et al., 

2001). Aesculus hippocastanum is known as the wild chestnut. It is original 

from Southeastern Europe (Avtzis et al., 2002; Walas et al., 2018) and it has 

been planted in Central and Southern Europe since the 17th century (Ianovici et 

al., 2012; Datcu et al., 2018). Chestnut seeds are large and weigh about 13-20 g 

in fresh condition (Daws et al., 2004; Bonner et al., 2008). 

 Some plants release chemical compounds into their environment from 

different parts. Usually, these chemicals are secondary metabolites secreted in 

very small amounts of plants, but playing a very important role in defending 

plants against microorganisms or other abiotic factors (Reigosa et al., 2006). 

Allelopathy is a common biological phenomenon by which an organism 

produces biochemicals known as allelochemical substances. These compounds 
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influence the growth, survival, development and reproduction of other 

organisms. Specifically, these substances can stimulate or inhibit plant growth. 

Allelopathy can have beneficial effects such as weed control, crop protection or 

negative influence by stimulating autotoxicity or biological invasion. 

Therefore, allelochemicals can be used as growth regulators or herbicides 

(Chang at al., 1998).  

  Many authors indicate that the secondary metabolites of plants can 

stimulate the seed germination or plant growth, but this only happens at low 

concentrations (Khan et al., 2009; Kocira et al., 2019). The higher the 

concentration, the greater the toxic effect is (Sipos et al., 2012; Terzi et al., 

2008; Turk et al., 2005; Walas et al., 2018; Ianovici et al., 2012). Chestnut 

seeds contain many biologically active compounds that influence the 

preservation and germination of seeds, as well as the growth and development 

of seedlings (Cheng et al., 2015). In this study we tried to find out how 

different aqueous extracts of C. sativa and A. hippocastanum influence the 

germination of Triticum aestivum L. seeds. 
   

MATERIAL AND METHOD 

 

 The biological material consisted of carefully selected caryopsis of 

Triticum aestivum L., Trublion variety, C1, semi-rotten wheat, harvest year 

2020. The two aqueous extracts were prepared from the seed of C. sativa (CS) 

and A. hippocastanum (AH) respectively, both varieties of chestnut being 

harvested in 2019. The seeds were stored and kept in a room with a humidity of 

40% and a constant temperature of 24ºC until 2021 when they were used. 50 g 

of vegetable material, crushed to a size of 1 mm, were mixed with 100 mL of 

double distilled water. The mixture was left at room temperature for 24 hours 

and stirred from time to time, then filtered through 150 mm size filter paper. 

After filtration, the extract was made up to 100 mL with double distilled water 

(crude extract, 100% extract) and kept at 4ºC until the beginning of the 

experiment. Dilutions of 50%, 25%, 10%, 5%, 2.5% and 1%, respectively were 

made from the crude extract. 

 T. aestivum seeds were carefully selected to have the same size and not be 

physically damaged. The seeds were washed with running water for 30 

minutes, then the caryopsis were immersed in 70º ethyl alcohol for 30 seconds 

and then rinsed for one minute with double-distilled water. This process was 

done 3 times. Ten caryopsis were placed on a filter paper in a Petri dish and 5 

mL of seed extract was added. The control was prepared by adding 5 mL of 
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double distilled water. Each experiment was performed in triplicate for the 

extracts of every concentration. The readings were made for 5 days. 
 

RESULTS AND DISCUSSION 

 

 The values of the parameters registered for the control (C) were 

considered as reference (100%), to which the values of the samples (V1-crude 

extract, V2-50% extract, V3-25% extract, V4-10% extract, V5-5% extract, V6-

2.5% extract and V7-1% extract) were reported. From the first day of the 

experiment there is a significant difference between the two extracts (CS and 

AH) and the control. High concentrations of CS and AH extracts caused the 

germination of a smaller number of caryopsis (Tables 1 and 2). 

 Caryopsis treated with V5CS, V6CS and V7CS, respectively had a higher 

germination rate than the control of up to +57% (V5CS), while the caryopsis 

treated with V1CS and V2CS did not germinate at all on the first day. On day 

2, sample V5CS maintains a higher germination rate than the control with a 

value of +28%. On the last day of the experiment, it can be seen that the seeds 

treated with V4CS, V5CS, V6CS and V7CS, respectively had a germination 

percentage of over 97%, very similar to that of the control (100%). The V1CS 

and V2CS were the ones that most inhibited the germination of caryopsis 

(inhibition of 76.7% and 73.4%, respectively on day 5) (Table 1, Fig. 1). 

 The seeds treated with V1AH (crude extract) and V2AH, respectively did 

not germinate at all until the end of the experiment. The V3AH sample strongly 

inhibited germination, only 30% of the seeds being germinated at the end of the 

5 days (70% inhibition compared to the control). Similar to CS extracts, some 

dilutions produced a higher germination rate than the control in the early days. 

In this case there were V6AH (+45.8%) and V7AH (+28.5%). No samples 

reached the germination rate of 100% by the end of the experiment, however 

the V6AH and V7AH samples gave very good results with germination rates of 

at least 90% (Table 2, Fig. 2). 

 The results of the experiment show differences between CS and AH 

extracts. It can be seen that the A. hippocastanum (AH) extract more strongly 

inhibits the germination of wheat seeds compared to C. sativa (CS) extract, 

which suggests the different composition of the two extracts.
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Table 1 

The GF values for control (C) and GF values for samples treated with Castanea sativa (CS) extract 

P
a

ra
m

et
er

s Exp. 

V. 

 

 

Day 

V0 

(C)  

V1 

(100%CS) 

V2 

(50%CS) 

V3 

25%CS) 

 

V4 

(10%CS) 

 

V5 

(5%CS) 

 

V6 

(2.5%CS) 

 

V7 

(1%CS) 

Abs. 

val. 

% 

Val 

Abs. 

val. 

% 

Val. 

Abs. 

val. 

% 

Val. 

Abs. 

val. 

% 

Val. 

Abs. 

val. 

% 

Val. 

Abs. 

val. 

% 

Val. 

Abs. 

val. 

% 

Val. 

Abs. 

val. 

% 

Val. 

GF 

No 

1 14 100 0 0 0 0 4 28.6 13 92 22 157 17 121.4 20 142.9 

2 21 100 2 4.7 2 4.7 15 71.4 24 114 27 128 23 109 21 100 

3 28 100 5 17.9 4 14.3 17 60.7 25 89.3 28 100 26 92.9 24 85.7 

4 30 100 6 20 6 20 18 60 26 86.7 30 100 28 93.3 27 90 

5 30 100 7 23.3 8 26.6 19 63.3 30 100 30 100 30 100 29 96.6 
 

Table 2 

The GF values for control (C) and GF values for samples treated with Aesculus hippocastanum (AH) extract 

P
a

ra
m

et
er

s Exp. 

V.** 

 

 

Day 

V0 

(C) 

V1 

(100%AH) 

V2 

(50%AH) 

V3 

(25%AH) 

 

V4 

(10%AH) 

  

V5 

(5%AH) 

 

V6 

(2.5%AH) 

 

V7 

(1%AH) 

Abs. 

Val. 

% 

Val. 

Abs. 

Val. 

% 

Val. 

Abs. 

Val. 

% 

Val. 

Abs. 

Val. 

% 

Val. 

Abs. 

Val. 

% 

Val 

Abs. 

Val. 

% 

Val. 

Abs. 

Val. 

% 

Val. 

Abs. 

Val. 

% 

Val. 

GF* 

No 

1 14 100 0 0 0 0 0 0 4 28.5 10 71.4 20 145.8 18 128.5 

2 21 100 0 0 0 0 4 19 11 52.4 12 57.1 21 100 24 114.2 

3 28 100 0 0 0 0 8 28.6 11 39.3 13 46.4 23 82.1 25 89.3 

4 30 100 0 0 0 0 8 26.6 12 40 13 43.3 24 80 28 93.3 

5 30 100 0 0 0 0 9 30 14 46.6 16 53.3 27 90 28 93.3 
*GF – Germinative faculty, **Exp. V. – experimental variant (V0, V1, V2, V3, V4, V5, V6, V7),  Abs. val. -  number of germinated seeds, % Val - % of germinated 

seeds relative to % Val of the control which is considered 100%
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Fig.1. The influence of Castanea sativa extracts on the germination of Triticum aestivum seeds 

 

 
Fig.2. The influence of Aesculus hippocastanum extracts on the germination of Triticum 

aestivum seeds 
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CONCLUSIONS 

 

 Studies show that the percentage of germinated and non-germinated 

seeds is strongly influenced by the concentration of extracts used (Avtzis et al., 

2002). As can be seen in the previous graphs, the extracts of C. sativa and A. 

hippocastanum greatly inhibited the seed germination in our study. The values 

obtained were directly proportional to the concentrations of the extracts used, 

respectively the higher the concentration of the extract, the more strongly the 

germination of T. aestivum L. caryopsis was inhibited. These results suggest a 

cytotoxic effect of the studied extracts and their potential as a natural herbicide. 

On the other hand, there are samples of T. aestivum seeds treated with C. sativa 

extracts where a higher germination capacity of the control in the first days of 

the experiment was observed. Similar results have been reported by other 

allelopathy studies (Melo et al., 2001; França et al., 2008; Silva et al., 2009; 

Silva-Candido et al., 2010; Silva et al., 2011). 

 Chiang (Chiang et al., 2003) mentioned that the effect of plant extracts on 

seed germination comes from different chemical constituents present in these 

plants. Chemical components (secondary metabolites) can influence seed 

germination and plant productivity. Inhibition effects usually result from a 

combination of allelochemicals that interfere with various physiological 

processes in the recipient plant (Mominul Islam et al., 2018). Some flavonoids 

have an allelopathic effect and are able to increase the levels of reactive oxygen 

species causing the inhibition of germination (Kumar et al., 2010). The 

allelopathic effect on germination rate is due to interference that blocks or 

delays the progress of metabolic processes during the germination process. The 

germination rate index measures how long it takes for caryopsis to germinate. 

The presence of allelochemicals can decrease the rate of development and 

translocation of endosperm nutrients to the embryo (Ferreira et al., 2004). 
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