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Abstract. Betula halophila Ching ex P. C. Li is one of the 120 plant species with extremely
small populations (PSESP) in China and is only distributed in the Altay region of Xinjiang. To
understand the effects of environmental adaptation and strong coastal winds on seedling
growth during ex-situ conservation, we investigated two populations of B. halophila at the ex-
situ conservation base in Yantai, Shandong. Plant traits, leaf traits, and leaf biochemical
stoichiometry were studied. Independent sample f-test and Bayesian analysis of variance were
used to compare and analyze the ex-situ conservation populations in Shandong and Xinjiang.
Results showed that after three years of growth, B. halophila exhibited good adaptability in
Yantai and bore fruit in one growth cycle. Establishing wind barriers can provide protection for
seedlings during winter. At the same time, the relatively stable environment created by wind

barriers could enhance the utilization of B. halophila resources and the environment.
Key words . Plant species with extremely small populations; Ex-situ conservation; Betula halo-
phila; Wind barrier
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Fig. 1 Distribution characteristics of base diameter, DBH, tree height, and crown products of
Betula halophila in experimental (FZ) and control groups ( CK)

F1 IHWAMMBARNEHLEERZ, BE, WENEERRSH
Table 1 Analysis of Betula halophila base diameter, DBH, tree height, and crown products
of experimental and control groups from two populations

PEIR JE R I + bR brifezE 5 R A e
Trait Population Mean + SE SD VC P
L (em) CK 2.961 + 0.231a 0.896 30.26% 0.202
Base diameter FZ 3.325 + 0.178a 0.689 20.72% )
Mg4% (cm) CK 1.600 + 0.123a 0.477 29.81%
. 0.045
Breast diameter FZ 1.946 + 0.089b 0.344 17.68%
ME(m) CK 1.715 £ 0.071C 0.277 16.15%
. 0.001
Plant height Fz 2.067 + 0.061c 0.237 11.47%
SRR (m?2) CK 1.223 + 0.130D 0.505 41.22% 0.045
Crown products Fz 1.685 + 0.141d 0.545 32.34% ’

Notes: CK: Betula halophila of control group; FZ. Betula halophila of experimental group. Same below.

*2 HMURFERFITESH
Table 2 Statistical parameters of fruit sequence traits of Betula halophila

PR JERE PIH + bRl Fe/MiE SN[ PR R RE
Trait Population Mean + SE Minimum Maximum SD VC
Rk CK 2.082 + 0.060a 1.51 2.81 0.366 17.58%
TR (em) FZ 2.353 + 0.032b 1.98 2.63 0.175 7.44%
Fruiting-cyme length
XJ 2.421 + 0.052¢c 1.97 2.90 0.240 9.92%
A CK 0.765 + 0.011A 0.62 0.90 0.059 7.77%
THEEE(Cm) Fz 0.739 + 0.015A 0.58 0.91 0.080 10.83%
Fruiting-cyme diameter
XJ 0.900 + 0.010B 0.79 0.98 0.047 5.22%
= CK 0.307 + 0.016AA 0.16 0.51 0.087 28.33%
* ?E( 9) . Fz 0.375 = 0.012Aa 0.25 0.562 0.064 17.07%
Fruiting-cyme weight
XJ 0.45 + 0.017aa 0.31 0.61 0.079 17.56%
R CK 152 + 5.350BB 102 215 29.290 19.32%
Drupe number per Fz 169 + 6.129Bb 121 242 33.570 19.86%
fruiting-cyme XJ 204 + 6.270bb 145 256 28.740 14.09%
. CK 0.459 + 0.019A 0.318 0.616 0.102 22.22%
THE(Q) ) Fz 0.495 + 0.019A 0.361 0.707 0.100 20.20%
Thousand seed weight
XJ 0.496 + 0.015A 0.364 0.596 0.066 13.31%

Note: XJ: Betula halophila in Xinjiang.
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Table 3 Comparison of characteristics of nutritional leaves of Betula halophila

St RN - 5g T AR AR - Lot AR
Population LL (cm) LW (cm) LA (cm?) PL (cm) DW (g) SLA (cm?/g)
Fz 5.04 + 0.08a 3.88 + 0.07Aa 13.04 + 0.46Bb 0.94 + 0.03Ab 0.113 + 0.004a 118.01 + 4.00abc
CK 4.54 +0.07b 3.79 + 0.06Aa 12.61 + 0.36Bb 0.74 + 0.03ab 0.107 £ 0.004ab  119.60 + 2.90abc
XJ 5.29 + 0.15¢ 4.12 £ 0.12Aa 14.69 + 0.84bb 1.06 + 0.04AB 0.117 + 0.008b 129.12 + 5.83abc

Notes: LL. Leaf length; LW Leaf width; LA. Leaf area; PL. Petiole length; DW: Dry weight; SLA. Specific leaf area.
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Fig. 2 Recycling of nitrogen and phosphorus in Betula halophila leaves in Shandong
and Xinjiang ex-situ conservation populations
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Table 4 Content, relationship, and recycling utilization of nitrogen and phosphorus in leaves of Betula halophila
from Shandong and Xinjiang ex-situ conservation populations

8 A August 11 A November YR Recovery rate AL N P
J&E#E Population
N(mg/g) P(mg/g) N(mg/g) P(mg/g) N(%) P(%) N/P
XJ 20.10a 1.15a 7.80a 0.69a 61.0 39.4 17.48a
CK 25.28b 1.30b 9.86b 0.87b 60.6 32.9 19.45b
Fz 25.24b 1.26b 10.34c 0.82b 59.0 35.0 20.03c

3 g
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