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 Abstract. Knowing the importance of wheat culture both nationally and internationally, we 

decided to start a study which demonstrate the resistance of wheat germs to water stress. Water is one of 

the most essential elements for the development of plants, it has the role of helping the plants to assimilate 

more easily the nutrients from the soil, necessary for the vegetation period. The premise of this experiment 

is based on meteorological data recorded in recent years, from which resulted that, from year to year, 

wheat crops are faced with a permanent water stress due to the lack of precipitation, snow, and improperly 

executed soil works. Thus, the amount of water in the soil at the time of sowing and also during development 

is very small, which leads to a delay or poor development of wheat germs, something that will make it 

difficult for the plants to withstand winter hardening. In the spring of 2022, we had collected the data 

resulted from the experience and started to analyse the results. The objectives were, determining of the 

stage of resistance of the seedling, the development of the root system and the number of viable plants, 

concluding by selecting which variety adapted the best to the conditions being exposed. 
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INTRODUCTION 

Wheat is one of the most cultivated plants worldwide, ensuring the world's food security 

through its nutritional properties (12). Moreover, wheat is grown on an area of approximately 

2.1 million km2 with an average production of 700 million tons, providing more than 20% of the 

total amount of calories consumed by the world's population (10). Water is one of the primary 

elements of cellular functioning, something that is also reflected in the good development of 

plants (13; 7; 9). One of the main causes that can affect wheat production is represented by the 

drought we face year after year, in conjunction with temperature fluctuations between night and 

day (8; 6).  

Lack of precipitation or severe drought is one of the main causes when it comes to plant 

production, which is why several studies have been carried out to monitor the duration and 

influence that lack of water can have on wheat production (16; 15). 

 

MATERIAL AND METHODS 

The area where the experience was carried out is around of the town of Timișoara, more 

precisely between the city of Timișoara and the town of Sânandrei in Timiș county. 

The experimental part was carried out in the fall of 2021, more precisely in October and 

lasted until March of 2022, consisting of the choice of 4 varieties of wheat grown as a rule in the 

Western Plain. These varieties are constituted by: Triticum durum (Wintergold) – durum autumn 

wheat; Triticum aestivum (Antonius) – Antonius, autumn wheat; Triticum aestivum (Glosa) – 

Glosa, autumn wheat; Triticum aestivum (Apache) – Apache, autumn wheat. 

The wheat seeds were sown in 12 individual plastic containers, each variety being 

allocated 3 plastic containers. 40 wheat seeds were sown in each container, thus having the 

possibility to determine the rate of development and resistance of the germs depending on the 

amount of water applied. 
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To create an environment as similar as possible to the seeds sown in the field, the plastic 

containers were positioned in a place protected from precipitation, but at the same time exposed 

to light and temperatures from the external environment. 

Following the research carried out, we deduced the degree of resistance to water stress 

of each wheat variety analysed, and also their germination power, such as the number of viable 

germs (5; 2). 

The working process for this experiment consisted in the selection of a number of 40 wheat 

seeds of each variety chosen for the experiment. In order to obtain the most conclusive results, the 

largest and healthiest seeds were chosen, so that each variety benefited from the same number of seeds 

and the same selection criteria. 

After the selection was made, the germinal bed was prepared for sowing the seeds, which 

were distributed in equal quantities in each plastic container. 

The wheat seed sowing process consisted of making 40 holes distributed equally over four 

rows. In each row, ten holes were made so that for each seed corresponded a hole. Three containers 

corresponded to each variety of wheat, each container from each variety representing the number of 

water distribution carried out during the experiment. 

After placing the seeds in each hole, the next step was to distribute an amount of water 

equivalent to 200 ml for each plastic container, then covering the grains with a layer of dry soil in 

order to facilitate the coleoptile to get through the soil more easily, this work being carried out on 

October 4, 2021. 

The first watering was programmed on October 18, 2021 and water was distributed only to 

one container of each variety; it should be noted that the temperature felt in the air was on average 10 

degrees Celsius. The first watering was done by distributing an amount of 200 ml of water only for 

one container of each variety, thus creating the impression of precipitation. 

The second watering was programmed at an interval of 14 days, more precisely on 

November 1, 2021, and water was applied only to containers that ended with one and two. On that 

date, the sum of temperatures dropped considerably compared to the sowing date, which caused 

certain difficulties regarding the germination process. When the second watering was carried out, it 

was observed that the wheat seeds had a uniform germination, the germination percentage of the seeds 

being between 70-80% per plastic container. 

The third watering took place on November 15, 2021, at the same interval as the second 

watering, when the same amount of water was applied as in the previous waterings, but with the 

mention that this time, all three plastic containers were watered, so container number 3 of each variety 

was watered for the first time after a time interval of 28 days from sowing. 

In the days between watering number 2 and watering number 3, the temperatures recorded 

were very low, and the exposure of the wheat germs to the alternation of temperatures between day 

and night made it difficult for the plants that were deprived of water to develop. 

After the third watering was carried out, the results of the experience began to take shape, 

being visible the level of development of each plastic container depending on the variety and the 

number of waterings applied. When the temperatures started to drop below zero degree Celsius, the 

decision was made to keep the containers in their growth medium from that moment, with the aim of 

being able to accurately determine the resistance of the germs after completing the vernalization 

period. Finally, the results of the experience being collected in March 2022. 

 

RESULTS AND DISCUSSIONS 

In March 2022, data extraction and analysis were carried out, followed by getting the 

results of how wheat germs got through the germination and vernalization process, thus obtaining 

the following results: 
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1. Triticum durum – durum autumn wheat Wintergold 

In the case of the Wintergold durum wheat variety, it can be observed that the seedlings 

in container 1.1, respectively the container that benefited from all the waterings applied, have 

poorly developed roots compared to containers 1.2 and 1.3, which shows that the amount of 

water applied is not in direct correlation with the degree of development of the roots, but it makes 

a difference in terms of the number of viable germs, which is highlighted in figure 1. 

 
Figure 1. – The number of viable seedlings of the Wintergold variety 

 

Regarding container 1.3, it is visible that the leaves do not have the same vigour and 

colour as those in containers 1.1 and 1.2, but the root system of the plants in container 1.3 is 

much better developed, and in the case of a pedological drought in the field, this variety would 

go well over the period of hydric-stress and the frost in winter. 

 

   
Picture 1. – Development stages of plants of the Wintergold variety depending on the amount of water 

administered. 

 

2. Triticum aestivum – autumn wheat Antonius 

The plastic containers represented for the Antonius variety showed some differences in 

development and germination, an important aspect is the fact that the number of germs from 

container 2.3 was lower compared to containers 2.1 and 2.2. This leads us to the conclusion that, 
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although at the time of sowing the amount of water distribution was equal, the lack of water at 

the time of germination induces a dormant state in the wheat germs, which makes them start in 

vegetation only when a quantity of water is applied (3; 4). Something visible in the case of 

container 2.2 watered every 14 days and in container 2.3 watered at an interval of 28.  

 

 
Picture 2. -  The level of development of germs depending on the amount of water applied. 

 

Another aspect that was taken into account was the size of the seedling, their length was 

smaller in the case of container 2.3, compared to container 2.1, visible in picture 2 and 3. 

 

   
Picture 3. – Developmental stages of plants depending on the amount of water applied. 

 

3. Triticum aestivum – autumn wheat Anapurna. 

Compared to the varieties analysed above, Anapurna winter wheat showed the most 

positive signs of drought resistance. The plants of this variety showed good resistance throughout 

the experiment, the roots had a relatively equal development throughout the duration of the 

experiment. 
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Picture 4. – The degree of development of wheat plants represented for the Anapurna variety. 

 

It should be noted that the container with number 4.3 shows the most uniform 

development of the root system, a fact also found in the case of container 4.2 where the 

development of the root system as well as the leaf system is consistent. 

We can say about this wheat variety that, although it was exposed to water stress, the 

degree of germ development was not affected by the lack of water in the soil, which means that 

it presents a higher degree of adaptability compared to the other analysed varieties (1). 

Regarding the seed germination percentage, it was noted that container 4.1 recorded a 

percentage of 85% (34 germs), container 4.2 recorded 77.5% (31 germs) and container 4.3 

recorded 70% (28 germs). 

 

 
Picture 5. -  Exposing the developmental differences of plants represented for the Anapurna variety. 

 

4. Triticum aestivum – autumn wheat, variety Apache 

The Apache wheat variety was characterized by good root development, at the end of 

the experimental phase, the seedlings presented a well-consolidated and fasciculate root system, 

this leading to uniform leaf development. By comparison, the plants in container 6.1 were 

watered at every watering interval and their development was similar to that of container 6.2 

which benefited from a lower amount of water. 



Research Journal of Agricultural Science, 54 (4), 2022; ISSN: 2668-926X 

66 
 

Among other things, although the resistance to water stress was favourable, the number 

of germinated seeds was not a considerable one, as can be seen below: 

- Container 6.1 – 22 germs. 

- Container 6.2 – 21 germs. 

- Container 6.3 – 21 germs. 

 

   
Picture 6. -  Root and leaf development for representative plants of the Apache variety. 

 

As a result of the research carried out, several sets of data were obtained on the basis of 

which the variety most adaptable and resistant to the climate of the area around the city of 

Timișoara was established. Thus, the variety with the most developed root system and also the 

most developed leaves was chosen. 

According to the data, the common winter wheat variety, Anapurna, and the durum 

wheat variety, Wintergold showed the best characteristics for cultivation in the chosen area, both 

of which showed a very well consolidated leaf system, taking into account the conditions in 

which they developed. The leaves had a very well-defined green colour, with no wilted leaves, 

indicating that, although they were water-deficient, the roots were active enough to utilize all the 

water they had. 

As for the variety Antonius and Apache, although they developed a well-established 

root system, they did not have the ability to utilize water long enough to develop the leaf system 

as well, an example would be represented in container 2.3 of the variety Antonius whose germs 

did not have a very good resistance to water stress, resulting in small-sized plants, of which a 

quarter died. 

Therefore, the study carried out can represent a landmark for choosing the right variety, 

given that the drought is more and more accentuated from year to year, and the lack of 

precipitation and the soil works performed incorrectly, lead to the waste of water from the soil . 

(14), (11). 

 

CONCLUSIONS 

1. The wheat varieties Anapurna and Wintergold are recommended for cultivation in 

the climatic conditions of the Western Plains of Romania. 

2. Wheat germs of the Anapurna and Wintergold cultivars showed remarkable 

resistance when they were not watered for 28 days. 
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3. Even though the root system of representative plants of the Wintergold variety were 

not as developed as those of the Anapurna variety, the developed leaf mass had the same growth 

parameters. 

4. It was discovered that the wheat germs of the Anapurna and Wintergold varieties 

showed the same viability even at a watering interval of 14 days, the germs watered at the interval 

of 28 days being less developed. 

5. Almost all the varieties went well through the frost period during the winter, except 

for the Antonius variety which, at the time of harvesting, showed dry plants for one third of the 

total harvested. 
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