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Annotatsiya. This study examines the role of the Hulkar (Pleiades) star cluster in Uzbek
folk astronomy and analyzes the traditional calendric system known as the Tugal calculation. It
explores how ancient Central Asian societies relied on observations of celestial bodies to
determine time, seasonal changes, and weather patterns. The research demonstrates that the
Tugal system is based on the conjunction of the Moon with Hulkar and follows a sidereal lunar
cycle of approximately 29 days, including a distinctive 40-day period of invisibility. The findings
highlight that this system was especially significant for pastoral communities, providing a
practical framework for organizing agricultural and livestock activities. The study concludes that
Uzbek folk astronomy represents a complex and empirically grounded knowledge system with
strong cultural and scientific value.

Kalit so‘zlar: Hulkar star, Tugal calculation, folk astronomy, lunar cycle, Central Asian
calendar, ethnoastronomy, celestial bodies, seasonal change, weather forecasting, sidereal month.

Throughout the course of human development, the calculation of time and the
understanding of natural cycles have occupied an important place in the life of society. Especially
in primitive and traditional societies, human daily activities were closely connected with the laws
of nature and the movement of celestial bodies. For this reason, since ancient times, people have
sought to determine time by observing the Sun, the Moon, and the stars. As a result of this process,
distinctive astral-calendar systems emerged among different peoples[1].

In the territory of Central Asia, including in the traditional culture of the Uzbek people,
folk astronomy has held significant importance. Observations of the sky served not only for
timekeeping, but also as a primary source for planning agricultural activities, determining the
change of seasons, and forecasting weather conditions. As Abu Rayhan al-Biruni emphasized,
humans observed the regular movement of celestial bodies and adapted their labor activities
accordingly [2].

One of the celestial objects that occupies a special place in Uzbek folk astronomy is the
“Hulkar star cluster.” Its visibility throughout the year, especially its first appearance at dawn
(heliacal rising) and its periods of invisibility, served as important criteria in folk calendrical
calculations. The approach or “conjunction” of Hulkar with the Moon gave rise to a specific
system of time reckoning known as the “Tugal calculation” [3].

Modern studies show that such a lunar—stellar calendar existed not only among the Uzbeks,
but also among other Central Asian peoples such as the Kyrgyz, Kazakhs, and mountain Tajiks.
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According to scholarly sources, in this calendar the duration of the month was determined
by observing the conjunction of the Moon with Hulkar, and it is based on the sidereal month
(approximately 29 days) [4].

An interesting aspect is that this calendar is believed to have developed primarily in a
nomadic pastoralist environment. This is because it was sometimes inconvenient for agriculture,
as the beginning of the year did not always correspond to the solar calendar.

However, for pastoralists, determining time through observations of the sky was more
practical. For this reason, systems such as the Tugal calculation were widely used in practice [5].

Ancient peoples, including the inhabitants of Central Asia, understood these processes not
through abstract theoretical concepts, but through direct observation of the sky. For example, the
annual cycle was determined by such indicators as the changing points of the Sun’s rising and
setting, and the variation in the length of day and night. This demonstrates the empirical character
of folk astronomy [6].

Among the ancestors of the Uzbeks, there existed distinctive beliefs associated with
celestial bodies such as Hulkar, Yeti garoqchi, Temir goziq, the Milky Way, Mirrix, Utorud,
Mushtariy, Zuhra, and Zuhal. As a result of observing the celestial movements of such stars and
planets, the “Tugal calculation” emerged. This method of reckoning was known among Uzbek,
Kyrgyz, and Kazakh pastoralists by names such as “Qambar Tugal,” “Qo‘ziboy Mayriq
calculation” [7], “tog‘is” [8], “tokush” [9], “tugol” [10] and “tukovul”. Nevertheless, they also had
their own distinctive differences. For example, Qambar Tugal occurred on the 23rd day of one
month and on the 21st day of the following month, and so on. Usually, the Tugal was identified
through the eclipse of the Moon. It was believed that there were eight stars, and when the Moon
passed directly between two of them, an eclipse occurred; that is, certain changes in weather
conditions were observed.

According to the folklorist scholar M. Jo‘rayev, on the 11th night of Jadiy, the 9th night of
Dalv, the 7th night of Hut, the 5th night of Hamal, the 3rd night of Savr, and the 1st night of Javzo,
the Hulkar star was believed to set simultaneously with the Moon. It is said that on such nights, a
natural phenomenon would occur, such as rain or wind. If it rained, it was interpreted as a good
sign, whereas drought accompanied by hot winds was regarded as a bad omen [11].

According to the researcher F. Rakhmonov, the Hulkar star consists of seven stars, three of
which resemble a set of scales. It is said to pause at these stars. Hulkar may also appear on the 9th,
11th, or 12th day of each month. If the Hulkar star becomes invisible at the beginning of May, it is
considered a sign of rainy days; or if rain falls after Hulkar becomes invisible, the year is believed
to be prosperous. When Hulkar begins to move toward the horizon, warm days start and
vegetation begins to grow. If Hulkar begins to appear at dawn, a drop in temperature is expected
soon. In general, on the day of Hulkar Tugali, signs of atmospheric disturbance begin to appear
before the weather deteriorates [12].

Among the Kazakhs, the “tog‘is” consists of 13 months, each lasting 28 days, whereas in
the “Tugal” calculation used in the Fergana Valley, there are 11 months, each consisting of 29
days, and Hulkar’s “remaining underground” for 40 days during the summer period is not taken
into account, that is, it is referred to as “yo‘q tugal” [13]. Hulkar descends to the earth during
Saraton and remains underground for forty days, and the reckoning begins after it returns to the
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surface [14]. The months of the “Tugal calculation” are named as follows: 21 Tugal, 19 Tugal, 17
Tugal, 15 Tugal, 13 Tugal, 11 Tugal, 9 Tugal, 7 Tugal, 5 Tugal, 3 Tugal, 1 Tugal, and 0 Tugal.
According to this system, on the specified days of the months, the Moon “pairs” with
the Hulkar star [15], that is, it comes into conjunction with it. The name “Tugal” itself denotes
the pairing of the Moon with Hulkar. According to observations, during the days of “Tugal” as
well as the “interval of the Moon”, that is, the period between the old and new lunar phases,
changes in weather occur; therefore, agricultural activities were planned on this basis.
According to the Tugal calculation, the months consist of 29 days and differ from each
other by two days; sometimes the Moon and Hulkar do not come into conjunction within the
indicated period. For example, if they do not coincide on the 7th Tugal but do so on the 8th
day, folk timekeepers say, “this month is seven Tugal, but it coincides on the eighth” [16].
When Hulkar comes into conjunction with the Moon, it becomes invisible in the sky.
The Hulkar star cluster appears in different positions at different times throughout the year.
Below is its general appearance according to the seasons:

Season State of Appearance Significance
Winter Visible high in the sky in the evening Mid-winter
Spring Gradually shifts toward the west Approach of spring
Summer Not visible (disappears in the Sun’s light) Summer heat period
Autumn Begins to rise in the east at dawn Beginning of a new cycle

As can be seen from this table, the visibility of Hulkar played an important role in
determining the cmena of seasons.

The Tugal calculation is based on the relative position of the Moon and Hulkar. Below,
this relationship is presented in a simplified form [17]:

Lunar day Lunar phase Relationship with Hulkar
1-3 days Yangi oy Yaginlashuv boshlanadi
5-9 days O‘suvchi oy To‘gnashuv ehtimoli yuqori

10-15 days To‘lin oy Uzoglashish

16-27 days Kichrayish Keyingi siklga tayyorgarlik

According to this table, collisions mainly occur during the waxing phase of the moon.

These views related to the reckoning of the year have also been preserved in proverbs:

When Hulkar rises, the dawn becomes cold; when Hulkar rises, soup turns into pilaf;
Hulkar has set — the plough lies idle; at nine tog ‘al, not even a felt-like snow remains; at seven
tog ‘al, a tethered horse becomes full; at five tog‘al, a baby in the cradle does not die (from the
cold); at three tog‘al, a hobbled horse left for grazing becomes full; at one fog ‘al, wheat ripens;
without Hulkar descending to the earth, the ground does not warm up [18].

Tugal calculation based on the conjunction of the Moon with the Hulkar star cluster

Names of the Number of days in a Correspondence with t he
Ne months of the Gregorian
months month
calendar
1 21 tugal 29 5 August — 2 September
2 19 tugal 29 3 September — 31 September
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3 17 tugal 29 1 October — 29 October

4 15 tugal 29 30 October — 28 November
5 13 tugal 29 29 November — 27 December
6 11 tugal 29 28 December — 25 January
7 9 tugal 29 26 January — 23 February

8 7 tugal (8) 29 24 February — 24 March

9 5 tugal 29 25 March — 22 April

10 3 tugal 29 23 April — 21 May

11 1 tugal 29 22 May — 19 June

12 0 tugal 40 (yozgi chilla) 26 June — 4 August

The Tugal calculation, which embodies the astrological views of ancient pastoralists, is
considered one of the invaluable treasures of the Uzbek people’s calendrical knowledge and
occupies a worthy place in ethnocultural development.

In this study, the Hulkar star and the Tugal calculation, which hold an important place in
Uzbek folk astronomy, have been comprehensively analyzed. The analysis shows that folk
astronomy is not a set of random observations, but rather a complex system of knowledge based
on specific astronomical regularities.

Such lunar-stellar calendars existed not only among the Uzbeks, but also among the
Kyrgyz, Kazakhs, and mountain Tajiks. This confirms that this system represents a common
Central Asian cultural phenomenon. The calculation of time through togus (conjunctions), the 13-
month cycle, and the 40-day period of Hulkar’s invisibility indicate that this calendar has a precise
astronomical basis.

At the same time, the Tugal calculation was widely applied in agriculture and pastoralism.
Processes such as sowing, harvesting, and livestock care were closely connected with observations
of the sky. Thus, this system represents a vivid example of practical astronomy.
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