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SOME BIOLOGICAL CHARACTERISTICS OF DESERT 

WHEATGRASS — AGROPYRON DESERTORUM 

(FISCH. EX LINK.) SCHULT 
 

Species belonging to the genus wheatgrass (Agropyron sp.) are perennial 

herbaceous plants of the grass family — Poaceae. Species of this genus are naturally 

distributed across Eurasia and North Africa, with some species having been 

introduced into North America, Australia, and New Zealand [7]. In nature, 

wheatgrass species grow wild in desert and forest-steppe zones. Wheatgrass species 

are not particular about soil type and grow well even on sandy and stony soils. As a 

valuable forage plant, wheatgrass has been cultivated since the 20th century. It has 

been established that 100 kg of wheatgrass hay contains 48.5 feed units and 6.7 kg 

of digestible protein, while at the heading stage, 100 kg of plant mass contains 22.5 

feed units and 4.0 kg of digestible protein [8]. Based on spike structure, wheatgrass 

species are divided into narrow-spiked and broad-spiked forms. The broad-spiked 

wheatgrass has a wide, dense, awned spike up to 5.0 cm long, which turns grey or 

bluish during flowering. The narrow-spiked form has a narrow, sparse, short-awned 

spike 7–7.5 cm long, which turns green during flowering. According to “The Plant 

List” database, 26 species of wheatgrass have been recorded: Agropyron acutiforme 

Rouy, A. acutum (DC.) Roem. & Shcult., A. apiculatum Tsherning, A. badamense 

Drobov, A. blaviense Malv. Farre, A. brovnei (Kunt.) Tzvelev, A. bulbosum Boiss., 

A. cimmericum Nevski, A. cristatum (L.) Gaertn., A. dasyanthum Leder.,  

A. desertorum (Fisch. ex Link.) Schult., A. deweyi A. Löve, A. duvalii (Rolet & 

Barrandon) Rouy, A. fragile (Roth.) P. Candargy, A. interjacens Melderis,  

A. krylovianum Schischk., A. michnoi Roshev., A. mongolicum Keng.,  

A. nakashimae Ohwi, A. pilosiglume Tzvelev, A. refrofractum Vickery, A. striatum 
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Nees ex Steud., A. tallonii Simonet, A. tanaiticum Nevsk., A. thomsonii Hook.f., A. 

velutinum Nees [11]. Among the wheatgrass varieties recommended for cultivation 

in 2022 under the State Register of Selection Achievements of the Russian 

Federation, there are 11 broad-spiked (crested) wheatgrass varieties, 3 Siberian 

wheatgrass varieties, and 8 narrow-spiked wheatgrass varieties [9]. Wheatgrass 

species are drought- and frost-resistant, capable of accumulating high hay yields, 

resistant to trampling, and able to sustain a stable, high hay yield on pastures for 20–

25 years, making them excellent forage plants. For this reason, studying the 

biological characteristics of wheatgrass species and developing methods for their 

propagation, with the aim of increasing the productivity of the adyr pastures of 

Samarkand region, is considered both scientifically and practically relevant. 

Research objective. The aim of the research was to study the developmental 

rhythm, pollination characteristics, and seed productivity of desert wheatgrass — 

Agropyron desertorum (Fisch. ex Link.) Schult. — under the conditions of the adyrs 

of Samarkand region. 

Research material and methods. The research material was the narrow-

spiked desert wheatgrass species — Agropyron desertorum (Fisch. ex Link.)  

Schult. — distributed in the deserts of the Republic of Kazakhstan. The 

developmental rhythm of the plant during its first year of life was studied using the 

method proposed by B.A. Beideman [1]. To study the plant's pollination type, a 

single spike was left on the plant and the number of seeds formed on it was 

determined; in the control variant, conclusions were drawn from the number of seeds 

formed through free pollination of the spikes. The data obtained were subjected to 

biostatistical analysis using the methods of B.A. Dospekhov [2]. 

Analysis of research results. Wheatgrass seeds were sown in the field in 

December 2025. The emergence of the first seedlings was observed in the third ten-

day period of February 2026 and continued throughout the whole of March. In April, 

4–5 true leaves developed on each seedling. In the first ten-day period of May, stem 

elongation began in some plants, with the development of a single generative shoot 

per plant. In the third ten-day period of May, spike formation was observed in plants 

with developed generative shoots. The spikes began flowering in the first ten-day 

period of June, and flowering continued throughout the whole month of June. The 

opening of the last flowers continued until the first ten-day period of July. Seed 

ripening was observed at the end of July, at which point the drying of the plant's 

leaves and generative shoots was observed, marking the end of the vegetation 

period. In the 90% of plants that had not entered the generative phase, the leaves 

remained green during this period, indicating that their vegetation period was still 
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ongoing. Thus, the vegetation period of plants that entered the generative phase 

during the first year of life lasted 137 days. 

Flowering. 

The flowers of plant species belonging to the grass family — Poaceae — are 

inconspicuous, lack petals, and have a relatively simple structure. 

 

 
Diagram 1. Floral structure of species belonging to the grass family:  

1 – glumes; 2 – lemma; 3 – awn; 4 – palea; 5 – lodicules; 6 – androecium;  

7 – gynoecium 

 

Several spikelets form on the spike of wheatgrass. It was found that 16–29 

spikelets develop on each spike of the desert wheatgrass under study (Agropyron 

desertorum (Fisch. ex Link.) Schult.). The flowering characteristics of wheatgrass 

species have been studied in various regions. For example, in South-Eastern Siberia, 

wheatgrass flowers in the second half of the day [6]. In the Aktobe region of 

Kazakhstan, it flowers between 17:00 and 18:00 [3,4], while under the conditions 

of the adyrs of Tashkent region, flowering begins at 17:00 in the evening and 

continues until 20:00 [5]. It can thus be said that the flowering of wheatgrass species 

occurs during the latter part of the second half of the day. Under the conditions of 

the adyrs of Samarkand region, the flowering of Agropyron desertorum (Fisch. ex 

Link.) Schult. was likewise observed to occur between 18:00 and 19:00. The first 

flower opened in the spikelet located in the middle of the spike. Subsequently, on 

the same day, 3 flowers opened in the spikelets located in the lower part of the spike, 

and on the following day, the flowers (6 in number) located at the tip of the spike 

opened. In total, the flowering of a single spike was observed to last 3 days. 

Seed productivity. 

It is known that the seed productivity of wheatgrass species is relatively low. 

For example, according to data from V. Makhmudov [5], under the conditions of 
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the adyrs of Tashkent region, 3–4 seeds form per spike in the broad-spiked 

wheatgrass species Agropyron cristatum (L.) Gaertn. In the desert wheatgrass under 

study — Agropyron desertorum (Fisch. ex Link.) Schult. — it was found that 17–

29 seeds form per spike (Table 1). 
 

Table 1 

Agropyron desertorum (Fisch. ex Link.) Schult. seed productivity indicators 

under the conditions of the adyrs of Samarkand region 

Spike 
Number of spikelets per spike, 

pcs 

Number of seeds formed per 

spike, pcs 

1 24 17 

2 25 25 

3 18 29 

4 16 19 

M 20.7 22.5 

G 4.4 91 

m 2.2 2.7 

M±m 20.7±2.2 22.5±2.7 

 

As the table data show, under the conditions of the adyrs of Samarkand  

region the seed productivity indicators of Agropyron desertorum (Fisch. ex Link.) 

Schult. are quite high: an average of 22.5 seeds formed from an average of  

20.7 spikelets per spike. It can be noted that two flowers sometimes develop  

within a single spikelet. This indicates that Agropyron desertorum (Fisch. ex Link.) 

Schult. is well adapted to growing under the conditions of the adyrs of Samarkand 

region. 

Pollination type. 

Most species of the grass family are anemophilous, i.e., pollinated by wind 

from other plants (cross-pollination). To determine the pollination type of 

Agropyron desertorum (Fisch. ex Link.) Schult., a single spike was left isolated 

before flowering. The spikes forming on other plants were cut off in advance, before 

flowering, to prevent their participation in pollination. The isolated spike flowered 

in due course, and after the seed-formation period had passed and the spike had 

dried, the number of seeds formed on it was determined (Table 2). 
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Table 2 

Seed productivity of an isolated spike of Agropyron desertorum (Fisch. ex 

Link.) Schult 

Spike length, cm 
Number of spikelets 

per spike, pcs 

Number of seeds 

formed per spike, 

pcs 

Seed set, % 

26 29 6 20.68 

 

As can be seen, although 29 spikelets formed on the spike, only 6 seeds were 

produced. The seed-productivity index of the spike amounted to 20.68%. Based on 

this result, it can be concluded that, alongside cross-pollination by wind from other 

plants, desert wheatgrass is also capable of producing a certain amount of seed 

through self-pollination within a single spike. 

Conclusions. 

Desert wheatgrass — Agropyron desertorum (Fisch. ex Link.) Schult. — is 

well adapted to growing under the conditions of the adyrs of Samarkand region, and 

a certain proportion of plants are able to enter the generative phase and produce seed 

as early as their first year of life. Under local conditions, the plant's flowering falls 

within the month of June. Seed ripening is observed in the third ten-day period of 

July. The plant's seed productivity is quite high, with one, and occasionally two, 

seeds forming in each spikelet of the spike. Agropyron desertorum (Fisch. ex Link.) 

Schult. is pollinated mainly by wind from other plants, but is also capable of 

producing seed through self-pollination within an individual spike. 
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