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Background. Kok-saghyz, or Russian dandelion, is one of the three most promising natural rubber plants in the world. This
study examined the seed quality of kok-saghyz from different sources with reference to the methods in the International Rules
for Seed Testing.

Materials and methods. A kok-saghyz accession from the VIR collection (k-445) and an accession of American origin were
analyzed. The study was carried out in 2018-2020 under the conditions of a field experiment at the experiment station in Har-
bin (45.592729°N, 126.581668°E).

Results. Sampling principles and methods were established, and the seed quality of kok-saghyz was thoroughly evaluated.
A seed purity test showed above 80% of pure seeds for both accessions. The thousand-seed weight was approximately 0.5 g
when measured by the hundred-seed method. The moisture content was about 5.4% according to the low-temperature drying
technique. The time required for reaching a natural imbibition rate was 2.5 h. The authenticity test demonstrated that kok-
saghyz seeds can be distinguished from those of other Taraxacum spp. according to their appearance. The health test found
4 types of mold inside and outside the kok-saghyz seeds.

Conclusion. This study provides technical support for kok-saghyz seed quality testing, and offers recommendations for kok-
saghyz seed trade.
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H3y4yeHHe KayeCTBA CEMSH PYCCKOT0 OAyBaHYMKaA
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AKTya/IbHOCTb. KOK-carei3, WM pyCCKUH 0JlyBaHYMK, BXOAUT B TPOMKY CaMbIX NIePCIEKTHBHBIX KAyYyYKOHOCOB B MUpe. B 3ToM
MCCJIe/IOBAHNY U3Y4a/IOCh KA4eCTBO CEMSTH KOK-Carbl3a U3 Pa3HbIX HCTOYHHUKOB CO CChIJIKOM Ha METO/bl, M3J10’KeHHbIe B Mex-
JIYHapOJHBIX NPAaBUJIaX TECTUPOBAHUSA CEMSH.

MaTtepuaJjibl 1 MeTobl. 06HEKTOM UCCIeL0BaHUS CIYKHUIN 06pasel KOK-carbl3a u3 kosutekunu BUP (k-445) u o6paser ame-
pUKaHcKoro npoucxoxaeHus. Uccienosanus nposoguan B 2018-2020 rr. B yc/10BUAX [10/1€BOT0 ONbITA 3KCIEPUMEHTAIBHON
craHuuu B Xap6une (45.592729°c. u1., 126.581668°B. 1.).

Pe3synbTaThl. B xX0/1€ ucce[0BaHUs ONPe/eJIU/IN IPUHIUIIBI U MeTO/bI 0T6Opa NPo06, a TaK»Ke NPOBEJIH BCECTOPOHHIO OLleH-
Ky KaueCTBa CeMsH KOK-carbl3a. AHa/IM3 YUCTOTBI MOKa3aJl, YTO YUCTOTA CeMSIH 060MX 00pa3loB KOK-carbi3a NpeBbILIaeT
80%. Bec 1000 cemsn paBeH npuMepHo 0,5 r, onpesensicsa ¢ nomouipio Metosa 100 cemsan. CopeprkaHye BIaru, U3MepeHHoe
MeTO/0M HU3KOTeMIIePaTypHOM! CYIIKH, COCTaBJsIeT 0KoJ10 5,4%. BpeMs, Heo6xoAMoe J1JIs JOCTHKeHHs eCTeCTBEHHOH CKOo-
POCTH HaCbILIEHUs CeMSH BJIAaroH, cocTaBuIo 2,5 4. [IpoBepKa Ha MOJJIMHHOCTD I10Ka3aJjia, YTO CeMeHa KOK-carbi3a MOXKHO OT-
JINYUTB OT IPYTUX BUAOB poja Taraxacum 1o BHELIHUM XapaKTepHUCTHKaM. B Xozie npoBepku Ha rpr6KoBbIe 3a60J1eBaHUSA 06-
Hapy>KWUJIM YeThbIpe TUIA IJIeCEHH BHYTPH U CHAPYKH CEMSTH KOK-Carbl3a.

3ak/no4eHMe. /laHHOe KMcclejoBaHUe 06ecreynBaeT TEXHUYECKYI0 MOZAEePKKY TEXHOJIOIMU OLlEHKH KauyeCTBa CeMSAH KOK-
carbl3a, a TAaKXKe NPeJIOCTaBJsIeT PeKOMeH/JalluH 110 OlleHKe MaTepuraJsia s Iocjae yoleld KoMMep4Yeckor peasnsaluu ce-
MSH KOK-carbl3a.

Kawueswle cno8a: Kay4yYKOHOCHO€ paCTeHHe, KOK-Carbi3, Ka4eCTBO CEMAH, IIpaBUJIa IPOBeJEeHUA HUCIbITAaHUHN

Baazodapnocmu: pa6oTa nogzep:xaHa PoHZ0M Hay4HbIX HCCIeJ0BAaHUN AKaIeMUH HAayK IPOBUHIMY X3HM/IyHI3AH B paMKax
rpaHToB Ne KY2023ZR04 u Ne KY2019ZRO02; BeinosiHs/1ach NpU NoAzepkke npoekTa «TeKylne pacxoAbl Ha UCCaeL0BaHUA»
Hay4Ho-Hccie[oBaTeIbCKOTO MHCTUTYTA NPOBUHIMHU XaUayHL3sH (rpaHT Ne ZNBZ20227ZR04) u B paMKax rocyiapCTBeHHO-
ro 33/IaHUs COTJIaCHO TeMaTudeckoMy 1tany BUP mo npoexkty Ne FGEM-2022-0005.

ABTODBI 6/1ar0apAT PELIEH3EHTOB 3a UX BKJIA/, B 9KCIIEPTHYIO OLIEHKY 3TOH paGoThl.

JAaayumuposarnus: Ulens I, Yxoy JI., Yxan @, 10 Y., Au U, Yxan B., KonbkoBa H.I. U3yyeHue kayecTBa ceMsH PyCCKOT0 OZy-
BaH4YMKa. Tpydel no npukaadHoll 6omaHuke, zeHemuke u ceaekyuu. 2025;186(1):61-70.DOI: 10.30901/2227-8834-2025-1-61-70
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Introduction

Russian dandelion (Taraxacum kok-saghyz Rodin) is a pe-
rennial herbaceous plant of the genus Taraxacum of the As-
teraceae family. It is one of the three most excellent natural
rubber plants in the world. Its roots contain 2.89 to 27.89% of
natural rubber (Whaley, Bowen, 1947; Luo, 1951; Shen et al,,
2018; Shen et al,, 2019), and also 25 to 40% of inulin (Polha-
mus, 1962). The intensive growth and yield of kok-saghyz is
greatly influenced by the frequency of watering and fertiliza-
tion (Shen, 2021; Shen etal,, 2023; Zhang et al,, 2023). The
leaves can be used in pharmacy, for tea manufacturing, and as
anti-inflammatory feed additives (Molinu et al., 2019). Kok-
saghyz may also serve as a model plant to study the mecha-
nism of natural rubber synthesis (Wu et al., 2024). Therefore,
it possesses important scientific and practical values.

Seed testing refers to the inspection and measurement
of seed quality, that is, authenticity, purity, cleanness, ger-
mination rate, viability, seed health, moisture content, and
1000-seed weight. Agricultural production, commodity ex-
change, economic and trade activities can be guided on the
basis of seed quality information. Through seed testing, it is
possible to select high-quality seeds for sowing, eliminate
or reduce the risk of seedling shortage and yield reduction
due to seed quality, control the spread and damage of harm-
ful weeds, ensure normal growth of crops and increase
yields, which is of great significance to kok-saghyz produc-
tion (Hu, 2015).

In 1924, the International Seed Testing Association (ISTA)
was established. In 1931, with the joint efforts of ISTA mem-
bers and Dr. Franck, ISTA promulgated the first version of the
International Rules for Seed Testing. After the 1990s, ISTA ba-
sically followed the principle of conducting minor revisions to
the rules every three years and comprehensive revisions ev-

nology of the International Rules for Seed Testing and com-
bined with their own specific conditions. Since the 1980s,
China has formulated and promulgated a number of national
standards, such as the Crop Seed Inspection Procedures, For-
age Seed Inspection Procedures, and Vegetable Seed Quality
Standards. With the development of agriculture, China re-
vised and promoted regulations on food crops (cereals and
beans), industrial crops (fibers and oilseeds), and cucurbits
(melons, cabbage, and leafy vegetables) in the 1990s. These
standards have played a role in improving the quality of the
country’s crop seeds and effectively guaranteed the safety of
food production and industrial crop cultivation.

This study presents the results of a research on the in-
spection methods for kok-saghyz seed quality, based on the
guidelines prescribed by the International Rules for Seed
Testing (ISTA, 2020), and provides technical support for the
seed quality classification technology. In order to promote
kok-saghyz cultivation and increase rubber production, it is
important to establish seed quality standards for Russian
dandelion and provide a reference for kok-saghyz seed
trade.

Materials and methods

Kok-saghyz fruits are achenes. Since the peel and seeds
are tightly connected and difficult to separate, dandelion
fruits are generally called seeds, so the kok-saghyz seeds are
actually their fruits in the context of this study.

We planted a kok-saghyz accession imported from Russia
(k-445) and the Buckeye accession from the United States in
different locations with different cultivation patterns, and
then used the collected seeds at different times as experimen-
tal materials. There were four replications in total. The rele-
vant information is as follows (Table 1).

Table 1. Experimental materials of kok-saghyz seeds

Ta6Jmua 1. BKCﬂepl/lMeHTaJIbele MaTepHaJibl IO CEMEeHaM KOK-carbi3a

Sources Harvest sites Harves(tB(;;)(());;iinates C;Ltti:;t ril(;n Hal('i\::seiing Weight, g
l((c-ﬁﬁt;r’cted in 2018) gle;/lvalr%?;Strial one 126.5717, 45.5832 In the field SeII)Ltlé}rln_ber 1947
lg;jﬁ :cte din 2019) E}el‘_’l"alr‘k‘)‘?r‘ftrial Zone 126.5717, 45.5832 Inthe field | ;‘t‘l}r’n‘ber 22.66
l({c-gficted in 2020) gt:st(i)tllllrt:e(s)f?s;g:élogy 126.6526, 457184 Potted Se]:])ltltla}rln_ber 36.54
](Bcli)ﬂ((fc}”ceed in 2020) gj;é?:fezfgrfglg:(l)logy 1266526, 457184 Potted Se}l)ltlgn_ber 17.52

ery six years. Nowadays, the International Rules for Seed
Testing have been cited by the International Seed Quality Cer-
tification System of the Organization for Economic Coopera-
tion and Development (OECD) (ISTA, 1996), and become
a guideline that must be followed by the international seed
trade and circulation; it is generally adopted by countries
around the world. The International Rules for Seed Testing
have a total of 50 basic standards and inspection specifica-
tions (ISTA, 2020).

Except for afew countries that directly implement the
rules, most countries in the world have formulated national
seed inspection regulations based on the standardized tech-

The seed purity analysis was made for all four batches, the
health test analyzed the batches collected in 2018 and 2020,
and the other tests were performed for the Russian seed
batch harvested in 2018 and the American seed batch har-
vested in 2020.

Experimental methods

The seed testing process can be divided into three parts:
sampling, testing, and result reporting. The testing procedure
starts with taking samples from the seed batch to form pri-
mary samples and mixed samples to perform cleanness, natu-
ral imbibition, germination, weight, purity, health, and au-
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thenticity tests. Since no dormancy phenomenon was ob-
served in kok-saghyz seeds and the seeds were small, no via-
bility testing experiment was conducted within this study.

According to the ISTA regulations, seed lots need to have
a specified maximum and minimum weight. Seed size is
a significant factor influencing the seed lot weight, but it is
also affected by whether the seed is for agricultural or hor-
ticultural use. The maximum number of seeds in aseed
batch is 1x10° (i.e., 10,000 units, with each unit containing
100,000 seeds) (Hu, 2015). Since the 1000-seed weight of
kok-saghyz is 0.45-0.70 g, the maximum weight of a seed
batch (including various coating materials or films) shall
not exceed 1000 kg, the error shall not exceed 5%, and the
minimum weight shall not be less than 30 g (according to
the recommendations for Taraxacum officinale in the Inter-
national Rules for Seed Testing, the 1000-seed weight of or-
dinary dandelion is higher than that of kok-saghyz, so the
minimum weight is no less than 30 g). The maximum num-
ber of seeds in a seed batch is 1x10? (Luo, 1951 1), and the
1000-seed weight of kok-saghyz is generally 0.5 g. The maxi-
mum weight of a seed batch is 500 kg, and the erroris not al-
lowed to exceed 5%.

According to the ISTA regulations, when the container of
a seed batch is 1, the number of initial samples taken is not
less than 3 (Polhamus, 1962). In this experiment, 4 primary
samples were taken from each seed lot, and they were sam-
pled using spoons at different positions. After mixing, a com-
posite sample was formed, and then random samples were
taken from it to form a working sample. The “freehand halv-
ing method” is used to separate the experimental sample
from the initial sample (Whaley, Bowen, 1947).

Purity analysis

The sample for purity analysis contained at least
25,000 seeds. The 1000-seed weight of kok-saghyz was calcu-
lated as 0.5 g. Therefore, the seeds weight for a purity analysis
should be at least 12.5 g. Each seed lot undergoes 3 replica-
tions, the average value is taken.

Net seed weight percentage: (net seed weight) / (net seed
weight + impurity weight + other seed weight) x 100%.

The seed morphology method was used to identify kok-
saghyz seeds and impurities. According to the description in
the Flora of China, Russian dandelion achenes are light brown,
(2 -) 2.5 - 3.5 mm long, with many small spines on the upper
1/3 - 1/2, and the remaining part has small tubercles.

With the help of a magnifying glass, sieve, scalpel, etc.,
without damaging the germination ability of the seeds, the
sample was separated into three components: clean seeds,
other plant seeds, and general impurities on the purity analy-
sis table, based on the obvious characteristics of the seeds.
Weighed separately in grams.

Natural imbibition

Clean seed samples were taken from the seed lots from
Russia and the United States, respectively. We took about 0.2 g
of each sample, repeated 3 times, soaked in tap water at room
temperature, taking them out every half hour, wiping dry, and
weighing until constant weight. At this time, the seed imbibi-
tion rate was 100%.

Weight measurement

Eight portions of 100 kok-saghyz seeds were manually
counted, weighed individually, and the coefficient of variation
was calculated. If the coefficient of variation is less than 4.0,
the 1000-seed weight can be calculated on the basis of the ac-
tual measurement results. If the coefficient of variation is

higher than 4, 8 more replications should be weighed, and the
standard deviation of the 16 replications should be calcu-
lated. For any replications that show more than twofold dif-
ference from the mean, the standard deviation will be ig-
nored. Finally, the values of 100 seeds for each replication will
be ignored. The average weight multiplied by 10 is the mea-
sured seed weight (Luo, 1951).

Weight of 1,000 seeds = weight of 100 seeds / number of
replications of 100 seeds x 10.

Authenticity verification

We used the seed appearance morphology method to
identify 364 seeds. We observed the surface morphology of
kok-saghyz seeds under an Olympus SZX7 microscope (20x),
including color, shape, spines, beak base, etc., and then took
pictures using Image] 1.53q (Polhamus, 1962) to measure
seed length, width and beak base length. Then a fixed-dis-
tance plant key table was established to distinguish kok-
saghyz from other common dandelion plants in Northeast
China on the basis of seed characteristics.

Moisture content assessment

Using the low constant temperature drying method, kok-
saghyz seeds were dried in an oven at 103°C for 17 h to con-
stant weight, and then the seed moisture content was calcu-
lated (Luo, 1951).

Health testing

The washing test method was used in this study to check
for pathogenic spores or pathogenic nematodes attached to
the seed surface, as well as the culture method to check for
pathogenic bacteria inside kok-saghyz seeds (Hu, 2015).

Calculation of the spore load on the seed surface is to be
done according to the following formula:

N — NnyxXnNyx 713’
N4

where N is the spore load per gram of seeds; n, is the ave-
rage number of spores per the field of view; n, is the number
of fields of view on the cover glass area; n, is the number of
drops in 1 mL of water; n, is the weight of the test sample.

After taking pictures with a microscope, the number of
spores was calculated using the Image]J (1.53q) software. We
used the software to open the picture file taken by the micro-
scope, clicked the menu Image-Type-8-bit, turned the picture
into black and white, then clicked Process-Find Maxima..., en-
tered the appropriate number in the Prominence box, and
checked Exclude edge maxima and Preview point selection,
selected the output type as count, adjusted the appropriate
number of Prominence based on the comparison between the
number of spores and the number of markers in the picture,
and finally clicked OK to automatically calculate the number
of spores and save the result as an MS Excel file.

We used the culture method to count the fungal species,
isolation frequency, and bacterial load inside kok-saghyz
seeds. The formula is as follows:

[solation frequency (%) = number of occurrences of a cer-
tain isolate / total number of occurrences of isolates x 100.

Bacteria-carrying rate (%) = total number of bacteria-car-
rying seeds / total number of tested seeds x 100.

Fungal identification:

The isolated fungi were purified, examined under mi-
croscope, and transferred to tubes for storage. Identifica-
tion was based on fungal culture traits and morphological
characteristics, and with reference to relevant fungal iden-
tification tools.
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Results and analysis

Purity analysis

The analysis of seed purity showed that the gain and loss
rates of all seed batches was less than 5%, so its results were
valid. Among the samples, Russian seeds collected in 2020
(Fig. 1, A) had the highest proportion of pure seeds, 95.19%,
and American seeds collected in 2020 (Fig. 1, C) had the low-
est share, 81.47% (Table 2, see Fig. 1).

Natural imbibition

The weight of the Russian and American seeds increased
fastest in the first 0.5 h after absorbing water, and then grad-
ually slowed down. When the seeds absorbed water for 2.5 h,
the weight of the seeds no longer increased significantly
(@=0.05), so it is considered that the seed swelling rate
reaches 100% at this time. So, when the seeds germinate, they
need to be soaked in water for at least 2.5 hours. The 1000-
seed weight of the American seeds was similar to that of the
Russian seeds, but their weight after water absorption was al-
ways significantly higher than that of the Russian seeds
(Fig. 2, Fig. 3).

Weight measurement

The average weight of 100 Russian seeds was found to be
0.0486 g, and the coefficient of variation was 0.11, i.e., less
than 4, so the 1000-seed weight was estimated as 0.486 g. The
average weight of 100 American seeds was 0.0478 g, and its
coefficient of variation was 0.05 (less than 4), so the 1000-
seed was 0.478 g, which was slightly lower than that of the
Russian seeds (Fig. 4).

Authenticity verification

Kok-saghyz seeds are in fact achenes, described as light
brown, gray-brown, or dark brown. They have diverse shapes:
oblong, oblanceolate, or obovate. They are 1.4 to 4.2 mm long,
and 0.3 to 1.2 mm wide. The surface consists of 11 to 16 lon-
gitudinal ribs and grooves; the upper 1/3 to 1/2 has many
small spines, and the remaining part has small or no tumor-
like protrusions. The base of the beak is 1.0 to 1.8 mm long.
The ratio of beak base to achene length is 1:2 to 1: 3, and
there are fewer spines at the beak base (Table 3).

Kok-saghyz can be distinguished from other species of the
genus Taraxacum in Northeast China (T mongolicum, T liao-

Fig. 1. Purity analysis of kok-saghyz seeds (A and B are pure seeds and inert matter of the Russian kok-saghyz;
C and D are pure seeds and inert matter of American origin)

Puc. 1. AHa/IM3 YUCTOTHI CEMSIH KOK-carbi3a (A, B - yucrtbie poccni’lcxne C€éM€E€Ha U UHEePTHbIE BeLl€CTBA KOK-Carbi3a,
C, D - yucrpie AMEPUKAHCKHE CEMEHa U UHEePTHbIE Be].lleCTBa)

Table 2. Purity analysis of kok-saghyz seeds

Ta6Jmua 2. AHa/IM3 YMCTOTHI CEMAH KOK-carbi3a

Total Inert Weight of Weight To_tal Loss rate Pure
weight
Seed source sample matter pure of other after the after the seeds,
. . . T
weight, g weight, g seeds, g seeds, g el analysis, g %
Russia (2018) 21.74 1.21 20.29 0.00 21.50 0.01 93.35
Russia (2019) 34.98 3.56 30.97 0.00 23.12 0.01 88.51
Russia (2020) 13.14 0.63 12.35 0.00 12.98 1.20 95.19
U.S. (2020) 13.16 2.43 10.64 0.00 13.07 0.01 81.47
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Fig. 2. Experiment on water absorption of kok-saghyz seeds

Puc. 2. 3KCHepﬂMEHT MO BOAOIOIVIOIE€HUIO CEMAH KOK-Carbi3a

sample — America ----

0.5

weight(g)
o
»

o
w

0.21

Russia

0 05 1 15

2 25 3 35 4

time(h)

Fig. 3. Kok-saghyz seed weights at different times after water absorption

Puc. 3. Macca ceMsiH KOK-carbi3a B pa3Hoe BpeMsA nocJjie BIUTbIBaHUA BOAbI

tugense, T formosanum, T ohwianum, T urbanum, T antun-
gense, T asiaticum, T. asiaticum var. lonchophyllum) according
to the length of the seed, the number of spines at the base of
the beak, and the ratio of the base of the beak to the length of
the seed (Wuetal,, 2011).

Moisture content assessment

The three repeated moisture content levels were 5.2%,
5.2%, and 5.5%, respectively, so the average value was
5.4%.

Health testing

Seed coat fungal spores

The spore count was determined under a microscope. The
counting methodology is described in the Materials and Meth-
ods section. A cover glass with the following parameters was
used: length x widthis 18 x 18 mm, area is 324 mm?; 400x mi-
croscope diameter is 0.375 mm, i.e., a circle with the radius of
0.187 mm and the area of 0.11 mm?, i.e., the number of fields
of view on the coverslip is 324/0.11 = 2945. Calculation of the
spore load was performed twice and repeated as N1 and N2,
respectively, as follows:

N1=nl1xn2xn3/n4

N1 =5810 x 2945 x 20/1 = 293x10"?

N2 =6103x 2945 x 20/1 = 359x10"?

The average number of fungal spores on the epidermis of
1 g of kok-saghyz seeds was 326x10'? (Fig. 5).

Mold was found in the Russian seeds of kok-saghyz col-
lected in 2018, with concatenated spores (inside and on the
surface of the seeds) (Fig. 6, Fig. 7).

The fungi were found to belong to the Aspergillaceae fa-
mily of the subclass Euascoma. According to the color, 4 types
were identified, namely: blue mold, yellow mold, red mold,
and white mold. The isolation frequencies were 59.8%, 2.6%,
2.1%, and 1.5%, respectively. Two types of molds were de-
tected on the Russian seeds collected in 2019, namely blue
mold and yellow mold, with isolation frequencies of 86.0%
and 1.8%, respectively (Table 4).

Discussion

Kok-saghyz seeds have no dormancy phenomenon; their
seeds are small, with a 1000-seed weight of only about 0.5 g.
It is difficult to directly observe the staining of the embryos
with the naked eye. When there are no experimental condi-
tions, the viability measurement can be ignored, and the ger-
mination rate represents the viability of the seeds. Therefore,
crop seed inspection procedures should determine what to
do on the basis of seed characteristics and experimental con-
ditions.
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Fig. 4. Thousand-seed weight of kok-saghyz seeds
Puc. 4. Macca 1000 ceMsH KOK-carbi3a

Table 3. Description statistics of the length and width of kok-saghyz seeds
Ta6una 3. Onucare/ibHasA CTATUCTHKA AJIMHBI U IIMPHHBI CEMSH KOK-carbi3a

Parameter Average Mid-range Maximum Minimum Std. Cv
Seed length 2.85 2.80 4.23 1.38 0.56 0.20
Seed width 0.70 0.67 1.17 0.30 0.19 0.27

fungal spores

Fig. 5. Fungal spores on the surface of kok-saghyz seeds (400 x)

Puc. 5. Cnopbl rpu60B Ha NOBEPXHOCTH CeMsH KOK-carbida (400 x)
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Fig. 6. Identification of fungi inside kok-saghyz seeds using the culture method

Puc. 6. HAeHTﬂ(l)lflKallPlﬂ l"pld603 B CéEMEeHaX KOK-carbi3a MeTOA0M Ky/IbTUBUPOBAHUA

A

Fig. 7. Four types of mold on the surface of kok-saghyz seeds (A: blue, B: red, C: yellow, D: white)

Puc. 7. YeTbIpe TUNA NJIECEHU HA IOBEPXHOCTH CEMAH KOK-carbi3a (A: cuHss, B: kpacHas, C: xxenTas, D: 6es1as)

We did not find any other plant seeds during the authen-
ticity test of kok-saghyz seeds, especially seeds from the ge-
nus Taraxacum. Previous studies had found that kok-saghyz
would hybridize with other related dandelion plants, result-
ing in impure seeds (Whaley, Bowen, 1947). Therefore, any
related dandelion weeds need to be removed during kok-
saghyz cultivation. However, we did not find hybrid seeds, and
we need to continue observations in the future cultivation
practice.

The 1000-seed weight of kok-saghyz samples from Russia
was higher than that of American ones. Generally speaking,
the seed size is a component of seed quality that affects crop
performance. Large seeds have higher seedling survival and
establishment rates (Luo, 1951), indicating that Russian
seeds have greater plant vigor. In actual cultivation, we also
found that kok-saghyz plants from Russia had a higher sur-
vival rate and greater biomass. Therefore, in order to increase
the yield of kok-saghyz, selecting large seed germplasm
sources and increasing the seed size and weight should be
among the main research trends.

The pure seed rates in the kok-saghyz seed batches col-
lected from different sources and in different years were also
different, as it is common for the purity rates of seed lots from
different sources for many other crops (Polhamus, 1962;
AIST, 1996; Dan, 2006; Hu, 2015; ISTA, 2020), which may be
associated with seed maturity and harvesting methods.

The natural imbibition rate of kok-saghyz seeds from Rus-
sia and the United States was 2.5 h, which shows that the nat-
ural imbibition time of kok-saghyz seeds from different
sources is consistent. It also shows that when conducting kok-
saghyz seed germination experiments, the seeds need to be
soaked in water for at least 2.5 h.

By establishing a fixed-distance key table of seed charac-
teristics, kok-saghyz can be distinguished from other com-
mon dandelion plants in Northeast China. It provides an addi-
tional method for people to identify dandelion plants. This
method can be extended to all dandelion plants in the future.

Different molds were detected in kok-saghyz seeds har-
vested from the same environment in different years. Seeds
stored for along time contain more molds, which may be
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Table 4. Isolation frequencies for fungi on the surface
of kok-saghyz seeds

Ta6smna 4. YacToTa BblJe/ieHUsA rpu6oB
Ha MOBEPXHOCTH CEMsIH KOK-carbi3a

z:i:;:sftis::;d Types of fungi Isolation rate
2018 Blue mold 59.8%
2018 Yellow mold 2.6%
2018 Red mold 2.1%
2018 White mold 1.5%
2019 Blue mold 86.0%
2019 Yellow mold 1.8%

caused by the storage environment. Due to limited funds,
when testing the seed health of kok-saghyz, those molds were
classified according to their color, but more precise classifica-
tion requires gene sequencing to be confirmed.

Conclusion

This article establishes kok-saghyz seed inspection proce-
dures, stipulates sampling principles and methods, offers the
patterns of the seed purity analysis, 1000-seed weight and
moisture content assessments, and health testing techniques.
The time for kok-saghyz seeds to naturally swell and reach
imbibition is identified. A method for the checkup of kok-
saghyz seed authenticity is provided. A fixed-distance key ta-
ble of seed characteristics is recommended to compare kok-
saghyz with other common dandelions in Northeast China.

The maximum weight of a batch of kok-saghyz seeds is
prescribed to be 500 kg, the error is not allowed to exceed
5%, the minimum weight should be no less than 30 g, and the
number of initial samples taken is not to be less than 3.

The purity analysis of kok-saghyz seeds requires at least
12.5 g. Each seed batch is replicated three times, and the aver-
age value is taken. The pure seed ratio of all kok-saghyz seeds
was above 80%.

The minimum time for the natural imbibition rate of kok-
saghyz seeds from Russia and the United States to reach
100% was 2.5 h. Therefore, kok-saghyz seeds need to be
soaked in water for at least 2.5 h before germination experi-
ments.

The 1000-seed weight of kok-saghyz samples can be accu-
rately calculated by using the 100 seed method, which is re-
peated 8 times and takes 100 seeds for each replication. The
1000-seed weight of kok-saghyz from Russia was 0.486 g, and
that of American origin was 0.478 g.

The characteristics of kok-saghyz seeds are as follows: 1.4
to 4.2 mm in length, 0.3 to 1.2 mm in width, 11 to 16 longitu-
dinal ribs on the surface, many small spines in the upper 1/3
to 1/2, and small knob-like protrusions or protrusions in the
remaining part. There are no tumor-like protrusions, the beak
base length is 1.0-1.8 mm, the beak length is 5-6 mm, and the
ratio of beak base to achene length is 1:2 - 1: 3. Kok-saghyz
can be distinguished from other common dandelion species
in Northeast China on the basis of fruit length, number of
spines at the base of the beak, and ratio of beak base to fruit
length.

The moisture content in kok-saghyz seeds can be mea-
sured using the low-temperature drying method; the average
moisture content was 5.4%.

The washing test method detected that the average num-
ber of fungal spores contained in 1 g of kok-saghyz seed coat
was 326x10%2

The culture method helped to find that there were two
types of mold inside the kok-saghyz seeds, blue and yellow
mold. As the storage time increased, yellow and red mold
were observed, blue mold being the most common. The isola-
tion frequency for the seeds harvested in 2018 was 86.0%. In
2017, blue mold decreased, with an isolation frequency of
59.8%.
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