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Responses of biomass and components of Myricaria laxiflora
seedlings to simulated soil water level changes
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Abstract. We studied changes in biomass and components of one-year-old Myricaria laxiflora
seedlings under different simulated soil water levels to reveal the response of seedling growth
to these changing conditions. Results showed that the growth characteristics ( aboveground
and underground biomass, plant height, and length of main root) of one-year-old seedlings
increased at first and then decreased with decreased soil water level. The highest
aboveground and underground biomass values reached 0.0438 g and 0.0100 g, respectively,
and the lowest values were 0.0177 g and 0.0026 g, respectively. The highest aboveground
biomass was observed in the —10 cm treatment, whereas the highest underground biomass
was observed in the =15 cm treatment. The seedling component indicators, including seedling
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diameter, root surface area, plant height,

root volume, primary branch number, and

secondary branch number, also reached their highest values in the —10 cm or —15 cm
treatments. There was a significant correlation between the growth of the main components of
the seedlings and the change in soil water level. Principal component analysis indicated that
the underground part of the seedlings was susceptible to changes in soil water level, and that
the trait syndromes of seedling growth changed with changing soil water level. This suggests
that the investment strategies of seedling growth differed among the different soil water levels.
Key words . Myricaria laxiflora; Seedling growth; Soil water level; Population regeneration;

Species conservation
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Table 1 One-way ANOVA test of the effects of soil water level on Myricaria laxiflora seedling growth

“{E SEJ5 A of ¥ F B

Variable Sum of square Mean square P
i A9 Aboveground biomass 0.008 4 0.002 10.392 0.000
ZXH A% Stem diameter 2.194 4 0.549 14.485 0.000
FRE Plant height 6497.549 4 1624.387 29.165 0.000
— 2R % Number of primary branches 23.077 4 5.769 15.678 0.000
A Number of secondary branches 308.510 4 77.128 17.603 0.000
T A9 & Underground biomass 0.001 4 0.000 12.736 0.000
R Root surface area 211.117 4 52.779 32.001 0.000
FMREKE Length of main root 20329.701 4 5082.425 8.642 0.000
AL Root volume 0.041 4 0.010 28.078 0.000
A% Root tips 29034.883 4 7258.721 15.293 0.000
M E % Root diameter 0.322 4 0.081 19.778 0.000
R4y X8 Root forks 35180.774 4 8795.194 9.646 0.000
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Fig. 2 Responses of underground biomass and root components of seedlings to soil water level
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Table 3 Composition of the principal component
analysis spindle and its contribution rate

£zt F RS 1 FHT 2

Index Principal component 1 Principal component 2
M Root surface area 0.87 0.40
M E 4% Root diameter 0.85 -0.01
iR A4 Underground biomass 0.84 —0.24
— 2K % Number of primary branches 0.83 -0.25
ZEHA: Stem diameter 0.80 -0.26
¥k Plant height 0.79 0.05
FEMRKE Length of main root 0.76 0.10
M- A=) Aboveground biomass 0.71 -0.40
KK Number of secondary branches 0.61 -0.46
M43 X EL Root fork 0.47 0.81
HR43$ Root tip 0.57 0.63
HRAF Root volume 0.14 0.41
FHIE(H Eigenvalues 5.57 1.93
BTk Contribution rate( %) 50.67 17.53
ZiT 5k Cumulative contribution rate( %) 50.67 68.20

-4

-10 cm

T

5

N

=

2

S R KA
g Soil water level
(5]

T 0 @ -20cm
§ A 15cm
& B -10cm
- + -5cm
K

= B 0

H

F 4 1 Principal component 1

RSA: REMMA; RD: MEME; UB: M TFAEYE,; NPB: —%ii%l; SD. Z£HA,; LMR, FREK
BE; PH. Bkmi; AB. M LA#ir; NSB: “ZAE; RF. M4 XH RT. RAREG RV MRIARL
RSA: Root surface area; RD: Root diameter; UB: Underground biomass; NPB. Number of pri-
mary branches; SD. Stem diameter; LMR. Length of main root; PH. Plant height; AB:.
Aboveground biomass; NSB: Number of secondary branches; RF:. Root fork; RT. Root tip; RV
Root volume.

3 MTKGI 4B &K AR PCA HEFF
Fig. 3 PCA ordination at different soil water levels
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