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Abstract: To have a better understanding of the special texture structure of stem transverse section of Haloxylon
ammodendron , based on the CT scan image, the three-dimensional image of the growth ring was reconstructed by extracting
the outside envelope of the rapid growth band, and formative cause of the two-dimensional texture characteristics was
revealed from the three-dimensional texture characteristics. It is found that there was a direct connection between the rapid
growth band of Haloxylon ammodendron, that was, there was the transverse conjunction between the vessels of each growth

ring layer. In this study, the spanning structure between adjacent growth ring vessels was named as the connecting bridge
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structure, which is an efficient channel for the transverse transport of water. The secondary xylem of Haloxylon
ammodendron lacks wood rays , and its water transverse transport function was completed by a transverse transport system
composed of the connecting bridge structure. The connecting bridge structure was also responsible for the intermittent spiral
of the cross-sectional texture in secondary xylem of Haloxylon ammodendron. The connecting bridge structure was divided
into two basic interlayer spanning modes: transverse one and longitudinal one. The average value of the approximately
elliptical discontinuous opening caused by the transverse connecting bridge in the rapid growth ring was 0.51 mm*, and the
average value of the discontinuous opening caused by the longitudinal connecting bridge was 0.17 mm®. On average, 6—7
connecting bridge structures were connected in series to form a bridge group and distributed radially in the secondary xylem
of Haloxylon ammodendron , most of the bridge group were inclined upwards, while a few were inclined downwards, and the
tilt angle was between +13.2—17.46°. The bridge group formed by the connecting bridges in series realizes fast transverse
transport of water in secondary xylem of Haloxylon ammodendron , played the function of wood rays in the secondary xylem of
other plants, and formed a unique water transportation system adapted to the arid environment. Using the reconstructed 3D
texture image of the growth ring, the observer can clearly distinguish between the bridging structure and the growth ring
layer through longitudinal observation. The results of this study have far-reaching implications. Firstly, it was conducive to
the counting of growth rings. Secondly, it was beneficial to investigate the age structure of the population of Haloxylon
ammodendron. Thirdly, it also provided new research interests for revealing the growth law of Haloxylon ammodendron at the

physiological , ecological and molecular levels.

Key Words: Haloxylon ammodendron; growth ring; connecting bridge structure; transverse transportation; 3D model
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Table 1 Sampling and CT scan information table of Haloxylon ammodendron

FEA G LY R/ m 5/ m? HARIAE/mm AR/ um?
Specimen number Coordinate Plant height Crown breadth Stem or stem base diameter Scan voxel
FEAS Specimen 0 86°1475.68"E,44°42'13.41"N 2.08 4.73 18.6 15.87873
FEAS Specimen 1 86°14'12.45"E, 44°41'17.80"N 0.8 0.19 18.02 13.30660
FEA Specimen 2 86°14'12.20"E, 44°41'17.86"N 0.85 0.38 23.67 14.95690
FEAS Specimen 3 86°14'11.47"E, 44°41'17.97"N 1.16 1.34 25.55 15.79030
FEA Specimen 4 86°14'10.98"E, 44°41'18.05"N 0.89 0.31 23.54 15.78460
FEA Specimen 5 86°14'11.35"E, 44°41'17.99"N 0.91 0.97 24.3 15.78460
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Fig.1 The illustration of the study area and data sources
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Fig.2 Based on CT scan images, 3D reconstruction flowchart of the growth ring textures of Haloxylon ammodendron
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Fig.3 Relationship diagram of the correspondence between growth ring textures in flat plate and CT scan images
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Fig.4 Based on envelope reconstruction, 3D anatomical diagrams of Haloxylon ammodendron stem
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Fig.5 The spatial relationship diagram of the envelope, fast and

slow growth rings at the location of connecting bridge structure
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Fig.7 Naming diagram of connecting bridge structure and
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Table 2  Statistical table of the number of growth rings for Haloxylon ammodendron specimens

A G 5 i T 7 e fhEIT4ERE/a AR KRR

Specimen number Up Down Left Right Estimated age Annual average number of growth ring
FEAR Specimen 1 20 18 19 20 6 3.33

FEA Specimen 2 16 20 18 17 6 3.33

FEAR Specimen 3 21 21 20 20 7 3.00

FEA Specimen 4 24 20 21 24 7 3.43

FEAR Specimen 5 24 21 22 22 7 3.43

RGP ILT A A B 1 —Fh AR 1) 2H Y, 7K 03 B SR SRR S R PE R K Ak & W IE A A
iz PR R S VR AT D R AR AR ARG TR BUZE A PR R AR AT o Y A LR
TEAMA PR o) i S BT BRI . AP X MR R ZEAT — HERAAR VLGS , R R IR BAT RS2k, &5
SRCHF Heklau 55 A OB FE L5 R N RIRTEAI LR . EEAR A M TE R0 088 1 32 il 2R S AR T HALAR AR ey A
SPY R AR o 1 4 ZR T, (RIS B 1 A8 by il ) 2R 1 20 i X 2%, 2% ) 4% 45 ) T 05 (07 L B 4 )
I SRR B AR IR SRR I i s i BRTSORS E A2 | BIF SR RE X R 18 DX SstE 47 5 DA G 44 )

http ; //www.ecologica.cn



10 H Eire 45 4

&t
4

EN SR [ B AL AR

B9 BRE KPS HEREIIE

Fig.9 The map of growth ring texture characteristics of Haloxylon ammodendron by 3D model simulation
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Fig.10 Statistical chart of correlation coefficients of growth ring width sequence in different directions within and between samples
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Fig.11 The line charts of individual direction growth ring width between samples
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