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Fig.1 Distribution map of sampling sites of

Pinus sylvestris var. mongolica

R1 ETRMHRERER

Table 1 Collection information of Pinus sylvestris var. mongolica materials

G X i 25 WR/m AEBEOK R /mm EHRIRCC XA R e H A
ZGT  42.70°N  122.54°E 246.45 515.0 6.96 2766.5 LRI E T G
KSKT  42.80°N  117.41°E  1496.86 424.0 0.62 2 800.0 52T F A X AR T va A v i
DL 4220°N  116.49°E  1275.00 384.0 271 2941.1 WS FIR X RS i 2 E B
YQ 39.25°N  109.78°E  1416.00 377.0 7.06 3011.0 MNEE AR X SRR 22 Bl 7 4 9 i
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RSB 2R IE A HTR MR 5 BREE B T 1 AH G
PE 5 2k ] Origin 2021 #4725 &, IF 40 B JE 548 05
0 & PR K &l 1 AE K AR AR Y A DG 5 SR Excel
2010 HEA7 AR A5 P PR AR B PR 1 Ltk [T 1)

S3HT ¢
2 #BRESW

2.1 AREBSREFRFHFTHE

H L 2 AT DL, 5 Al DX T 1~ - s B AR AR A
H7.23~10.57 go F TG HL XA TORLEE fi /N AR
7.23 g, B EACT v A ve B B4 B I I A 11 L
(P<0.05) . F& B8 TR E K, 151057 g, 53
T HEMEZE SN T 334 gf32g, ZFE
F(P<0.05) , 5 e A 5o e A 4 2 I8 2% S AN I
F(P>0.05).

12
a
a a
10F T .
il b
9 i
o 2
i
= 6
W
4 -
2 -
0 1 L L 1 1
ZGT KSKT DL YQ DK
5l X

A FRFRCERA R X2 M . ZGT B d 6481
KSKT A5 fF s e ; DL g 248 85 YQ A P B i it 5
DK i H 5
P2 AS[R]Hl DR FA R TR HE
Fig.2 Thousand-grain weight of Pinus sylvestris

var. mongolica in different regions
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S BRI T B 98 1 22 SR B 3 (P>0.05) , 5 HoAh
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KEE iR R RBUMR AN, S HIX Y 6
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Table 2 Seed phenotypic traits of Pinus sylvestris var. mongolica in different regions
S IX K /mm B I /mm KIEtk JEL B /mm A /mm’ F M A/mm’
ZGT 4.46+0.44° 2.64+0.22° 1.69+0.16" 1.46+0.17° 14.08+3.37° 26.3144.15°
KSKT 5.11£0.24" 2.91+0.18" 1.76+0.10° 1.58+0.16" 19.40+3.04° 33.13+3.22°
DL 4.49+0.49" 2.68+0.24° 1.68+0.49" 1.50£0.16° 14.67+3.70° 26.95+4.62°
YQ 5.04+0.44° 3.08+0.22° 1.64+0.14° 1.58+0.14° 21.35+4.20° 34.41+4.58"
DK 4.77+0.45° 3.10+0.28° 1.54=0.14¢ 1.71£0.17* 21.11£5.16° 33.43+5.36"
FHIE 4.77 2.88 1.66 1.57 18.12 30.84
F1i 218.58" 149.95™ 101.55™ 222.12" 243.68" 17.127
A5 5 2K % 5.93 6.99 4.48 6.16 17.96 11.69
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Fig.3 Seed germination characteristics of Pinus sylvestris var. mongolica in different regions
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Fig.4 Seed germination process of Pinus sylvestris

var. mongolica in different regions
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Fig.5 Seedling growth characteristics of Pinus sylvestris var. mongolica in different regions
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Fig.6  Correlation between seed characters in different regions of Pinus sylvestris var. mongolica
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Fig.7 Relationship between seed phenotypic traits and precipitation of Pinus sylvestris var. mongolica
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Fig.8 Relationship between seed phenotypic traits and average annual sunshine hours of Pinus sylvestris var. mongolica
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Fig.9 Relationship between seed phenotypic traits and temperature of Pinus sylvestris var. mongolica
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Correlation between environmental factors and seed traits of
Pinus sylvestris var. mongolica

Chen Xiaona'?, Hao Yuguang', Zhao Yingming'*, Wang Jingsi’, Jia Haikuan®, Fan Haijiang’
(1. Experimental Center of Desert Forestry, Chinese Academy of Forestry, Dengkou 015200, Inner Mongolia, China;
2.Dengkou Station of New Plant Variety Testing Center, Dengkou 015200, Inner Mongolia, China; 3.Bairin Bridge Sand-
contral Forest Centre in Bairin Right Banner, Bairin Right Banner 025150, Inner Mongolia, China; 4. Hulun Buir City
Honghua Erji Forestry Bureau National Pinus sylvestris var. mongolica Seed Base, Honghua Erji 021112, Inner Mongo-
lia, China; 5.Hulun Buir City Honghua Erji Forestry Bureau, Honghua Erji 021112, Inner Mongolia, China)

Abstract: Pinus sylvestris var. mongolica has become one of the main tree species for the establishment of artifi-
cial forests for sand prevention and control. The differentiation phenomenon of its seed traits in different geo-
graphical environments is becoming increasingly serious. In order to investigate the changes in seed phenotype
and germination characteristics of Pinus sylvestris var. mongolica in different regions, the seeds of Pinus sylves-
tris var. mongolica from 5 regions distributed along a natural precipitation gradient were used as test materials.
The variation rules of seed size, germination, and seedling growth on precipitation were analyzed, in order to
understand the growth adaptation strategies of Pinus sylvestris var. mongolica to environmental factors. The re-
sults showed that the seed length, seed width, seed thickness, thousand-grain weight, volume, germination
rate, and root length of Pinus sylvestris var. mongolica showed a decreasing trend with the increase in precipita-
tion. The seed width, seed thickness, thousand-grain weight, volume, and germination rate had a significant lin-
ear relationship with precipitation (P<0.05) ; the root length had a significant exponential function relationship
with precipitation (P<0.05). Seed length, seed width, seed thickness, thousand grain weight, volume, germina-
tion rate, and root length increased with the increase of sunshine hours. The ratio of seed length to width de-
creased with the increase of temperature, and there was a significant logarithmic function relationship between
the two (R2=0.5669, P<0.05). The relationship between seed length, seed width, seed thickness, seed volume,
germination rate, thousand grain weight, root length, and temperature was not significant (P>0.05). The seed
length, seed width, volume, and surface area of Pinus sylvestris var. mongolica seeds in different regions had
significant differences (P<0.05). The coefficient of variation of seed volume was the highest (17.96% ). Except
for the length-width ratio, other seed traits were negatively correlated with the average annual precipitation,
were positively correlated with the average annual sunshine hours. In general, with the increase of sunshine
hours and the decrease in precipitation, the seeds of Pinus sylvestris var. mongolica became larger in five re-
gions, the germination rate increased, and seedling growth improved. The mechanisms underlying the trade-offs
between seed traits and precipitation/photoperiod relationships, as well as their effects on the reproduction and
growth of Pinus sylvestris var. mongolica, warrant further investigation.

Key words: morphological characteristics; germination characteristic; environmental factor; seed; Pinus syl-

vestris var. mongolica



