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Abstract: To provide a theoretical basis for selecting drought resistant varieties of Fraxinus mandshurica, this article selected
Fraxinus mandshurica seeds from different habitats as experimental materials, and compared and analyzed the morphological and struc-
tural characteristics and water absorption characteristics of Fraxinus mandshurica seeds in different habitats. Different mass concentra-
tions of polyethylene glycol (PEG) solution was used to treat drought stress on the seed of Fraxinus mandshurica, and the germination
performance of Fraxinus mandshurica seeds in different habitats under drought conditions was compared and analyzed. The research
results showed that, 1) the seed and wing size, thousand grain mass, and seed coat thickness of Fraxinus mandshurica in semi—arid
habitats were significantly larger than those in suitable habitats. 2) The water absorption rate of seeds during germination in semi—arid
habitats was significantly lower than that of seeds in suitable habitats by 7. 75%. 3) When the mass concentration of PEG solution was
10%, the germination rate, germination index, vitality index, and radicle length of Fraxinus mandshurica seeds in semi—arid habitats
began to be significantly higher than those in suitable habitats. Linear regression was performed on the germination rate, and the
drought tolerance limit mass concentration of Fraxinus mandshurica seeds in semi—arid habitats was 1. 23 times that of seeds in suitable
habitats, indicating stronger drought resistance. 4) Under drought stress, the activities of catalase, peroxidase, and superoxide dis-
mutase of Fraxinus mandshurica seeds in both habitats showed a trend of first increasing and then decreasing, and the enzyme activities
of seeds in semi—arid habitats were consistently higher than those in suitable habitats. The results of this study indicate that in the se-
lection of afforestation species in arid environments, priority should be given to selecting the seeds of Fraxinus mandshurica from semi—arid
habitats as the afforestation source, in order to improve seed germination rate and seedling survival rate, and provide guarantees for the
expansion of Fraxinus mandshurica resources.
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Tab. 1 Overview of forest land and stands in two experimental sites
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Fig. 1 Morphological comparison of the seed wing and seed of Fraxinus mandshurica in different habitats
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Tab. 2 Morphological characteristics and weight of the seed wings of Fraxinus
mandshurica in different habitats
3R W/ mm 55/ mm =/ mm WE/g R/ cm? WM S1/ (g - em™)
Habitat Wing length Wing width Wing thickness Wing weight Wing area Wing load
Jﬁé‘ii—t o . 29.82+1. 66b 7.00+0. 32b 0.12+0.02a 0.022+0. 003b 1.58+0. 15b 0.014+0. 002b
Suitable habitat
Mz =} i&:
PR 31.47+2.26a 7.43+0.71a 0.13+0.01a 0.031+0. 005a 1.76+0. 19a 0.018+0. 003a

Semi—arid habitat

T B N BB AR R /NS TR FOR AN R A B K IR 716 Rl — 1855 T 7Y 235 22 5% (P<0.05) , R I,

Note: The data is the mean * standard error, and lowercase letters indicate significant differences in Fraxinus mandshurica seeds from different habi-

tats under the same indicator ( P<0.05) , the same below.
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Tab. 3 Morphological characteristics and thousand grain mass of Fraxinus

mandshurica seeds in different habitats

A= b M/ mm F e/ mm F &/ mm TR/ g /WK
Habitat Seed length Seed width Seed thickness Thousand grain mass Seed length/Wing length
EHE R
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(a) Surface structure of the seed coat of Fraxinus mandshurica in different habitats
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(b) Cross section structure of the seed coat of Fraxinus mandshurica in different habitats
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(¢ ) Anatomical structure of the embryo of Fraxinus mandshurlca in different habitats
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a represents epidermal cells, b represents seed coat, ¢ represents endosperm, d represents endosperm contents, e represents cotyledons, f represents

hypocotyl, and g represents embryonic root tip
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Fig. 2 Characteristics of seed coat and embryo structure of Fraxinus mandshurica in different habitats
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Tab. 4 Morphological characteristics of the seed coat and embryo of Fraxinus

mandshurica in different habitats

b FirK/mm JEHH/mm TR 8/ mm R (%) Fh R R/ wm WRFLEE R/ wm
Habitat Cotyledon length  Hypocotyl length ~ Hypocotyl width Embryo rate Seed coat thickness  Endosperm thickness
14 1

LEEEE o 4.12+0.43b 5.36x0. 50b 0. 824+0. 053a 73.04+4.17b 62.19+3.90b 498.0+26. 87h
Suitable habitat

N3 =4 i—t

RS 4.63+0.51a 6.18+0.33a 0. 818+0. 052a 76.82+3.58a 77.14£5. 44a 520.31+27. 84a

Semi—arid habitat
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# indicates significant differences in water absorption time of Fraxinus mandshurica seeds from different habitats ( P<0.05)
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Fig. 3 Water absorption characteristics of Fraxinus mandshurica seeds in different habitats
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Fraxinus mandshurica seeds under the same mass concentration treatment, the same below
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Fig. 4 Germination rate, germination potential, average germination time, and linear regression diagram

of Fraxinus mandshurica seeds in different habitats under drought stress
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Fig. 5 Effects of drought stress on germination index and vitality index of Fraxinus mandshurica seeds in different habitats
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(a) Germination of Fraxinus mandshurica seeds in suitable habitats under different PEG mass concentrations
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(b ) Germination of Fraxinus mandshurica seeds in semi—arid habitats under different PEG mass concentrations
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a represents cotyledon; b represents radicle (hypocotyl+radicle tip)
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Fig. 6 Germination of Fraxinus mandshurica seeds in different habitats under drought stress
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Tab. 5 Effects of drought stress on the hypocotyl length and cotyledon length of Fraxinus
mandshurica seeds in different habitats
AR/ em T/ em
PEG R (%) Hypocotyl length Cotyledon length

PEG concentration

B

Suitable habitat

FrRAS

Semi—arid habitat

FrRAS

Semi—arid habitat

EAE A
Suitable habitat

0 4.55+0.48a 4.66+0. 51a 2.88+0. 34a 2.98+0.43a
5 4.28+0.39a 4.37+0.37a 2.69x0. 28a 2.75+0. 30a
10 2.56x0.27b 2.92+0.32a 1.67+0. 14a 1.79+0. 19a
15 1.35+0. 17b 1.62+0. 16a 1.24+0. 15b 1.47+0. la
20 0. 89+0. 08b 1.09+0. 12a 0. 88+0.07b 1.15+0.07a
25 0.58+0. 04b 0.74+0. 06a 0.67+0. 06b 0.95+0. 04a

T ANR/NE TR 28 AN R A 0K A0 Ah 572 7] —

Jo i R A A B ) dB 3 25 57 (P<0.05)

Note : Different lowercase letters indicate significant differences in Fraxinus mandshurica seeds from different habitats under the same mass concentra-

tion treatment ( P<0.05).
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Fig. 7 Effect of drought stress on antioxidant enzyme activity of Fraxinus mandshurica seeds in different habitats
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