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Table 1 Germination conditions of 10 herbage species seeds
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Table 2 Phenotypic significance test of 10 herbage species seeds
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Table 3 Phenotype descriptions and multiple comparisons of 10 herbage species seeds

fifi 44 ThE/g KE/mm YL /mm v K L KW/ mm*
ZHMX 1.99+0.03° 2.0740.01° 1.4040.01 0.68+0. 00 2.29+0.01°
SDW 1.47+0.05 1.7240.02 1.4140.03 0.82+0.01" 1.8540. 04"
SYC 0.6940. 02 1.2540. 02 1.14+0.01° 0.9240.01# 1.10+0.02°
IMD 2.8340.04° 2.3440.04° 1.73£0.03" 0.7540.02° 3.21£0.09°
HNIJZ 3.68+0.06' 2.77+0. 06 2.0840. 04 0.77%0.01° 4.11+0. 14¢
YM 28.39+0. 10¢ 8.54+0. 16* 2.78+0.07" 0.33%0.01° 17.97+0.73¢
WZYM 2.3340.01 6.78+0.18° 1.52+0.02° 0.22+0.00 7.2940. 30°
HMC 2.1740.08" 6.59+0. 04° 1.59+0.02° 0.24+0. 00 7.83+0. 11"
YC 2.1740. 15 7.1140.15 1.15+0.01° 0.16+0.00" 5.9040. 09
MGJ 3.0640. 19 2.95+0.02 2.0540. 04 0.70+0.01 4.69+0. 14¢
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Fig.1 Seed fullness rate of 10 herbage species seeds
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Fig. 2 Initial water content of 10 herbage species seeds
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Table 4 Germination of 10 herbage species seeds before and after ultra—low temperature treatment
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Fig. 3 Thermodynamic characteristics of 10 herbage species seeds before (A)and after (B)ultra—low temperature treatment
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Biological characteristics of ten herbage species and
the effects of ultra—low temperature treatment
on germination

CUI Cheng-cheng',ZHANG Ming-jia*,ZHAO Li-jun', QIAO Jie',SUN Hua',
XIAN Yang', XIE Xiao-man', HAN Biao"

(1. Key Laboratory of State Forestry and Grassland Administration on Conservation and U'tilization of Warm Tem-

perate Zone Forest and Grass Germplasm Resources,Shandong Provincial Center of Forest and Grass Germplasm

Resources, Jinan 250000, China; 2. College of Forestry,Shandong Agricultural University, Tai'an 271000, China)

Abstract: [ Objective] This study investigated the biological characteristics of seeds from ten herbage species
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and examined the effects of cryopreservation (liquid nitrogen) treatment on seed germination. The goal was to analyze
how cryopreservation treatment influences germination and to explore changes in the thermodynamic properties of
herbage seeds before and after treatment, providing a technical reference for the cryopreservation of herbage germ-
plasm resources. [ Method] Seeds from ten herbage species were used to determine their biological characteristics , in-
cluding thousand —seed weight, seed length, seed width, width—to—length ratio, surface area, and plumpness rate.
The moisture content of the seeds was reduced to 5% using a weight reduction method. Germination rates before and
after cryopreservation treatment were measured. Differential scanning calorimetry was employed to analyze the their-
modynamic characteristics of the seeds. [Result] 1) The seed morphology of the ten herbage species varied and in-
cluded Avena sativa . Lolium multiforum . Festuca atundinacea Leymus chinensis . Panicum intortum .Allium mongo-
licum . Dendrolobium triangulare . Medicago sativa . Astragalus adsurgens . Trifolium repens. 2) A positive correla-
tion was observed between seed plumpness and germination rate. 3) Germination rate of the ten herbage seeds did not
decrease after cryopreservation in liquid nitrogen; however, germination ability decreased and germination time was
longer. 4) Differential scanning calorimetry analysis revealed that the moisture content and water state of the herbage
seeds did not change after cryopreservation treatment. [ Conclusion] The biological characteristics of seeds from ten
herbage species varied. Seed plumpness rate can be used as an important indicator of seed germination ability. For
cryopreservation of herbage germplasm resources, selecting seeds with high plumpness rate is crucial. When the mois-
ture content of seeds is reduced to 5% , germination rate remain stable. Differential scanning calorimetry indicates that
the water state of seeds does not change during cryopreservation treatment, making cryopreservation feasible for herb-
age seeds.

Key words: herbage seed; characteristics of morphology; germination; cryopreservation treatment; thermody-

namic analysis
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