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A Comparison on Architecture of 7 Psammophyte

Shrubs at Lower Reaches of Shiyang River Basin

GUO Chunxiu, YUAN Hongbo, XU Xianying, LIU Hujun, WANG Duoze, LI Xuemin, LIU Kailin
(Gansu Desert Control Research Institute &. State Key Laboratory of Desertification and Aeolian Sand Disaster Gansu Lanzhou.

Lanzhou 730070, China)

Abstract: The objective is to compare the different shrub architecture and uncover mechanism of controlled
moving sand, also to provide the basic data for simulation research of simulated fixed-sand shrub. The
crotch angles,branch length, branch number and architecture of Haloxylon ammodendron ,Artemisia ordo-
sica yA. arenaria, Hedisarum scoparium , Calligonum mongolicum , Nitraria tangutorum , Reaumuria kas-
chgarica were measured and analyzed at the lower reaches of Shiyang River Basin. The results showed
that; (1) the mean of crotch angle measured seven shrubs increased gradually from inside to outer position
of canopy with four branching ranks. It was only A. ordosica that the length of outer twigs was longer than
that of inside twigs of canopy. (2) The number of branching fractal dimension of R. kaschgarica was bigger
than that of the other 6 shrubs. Second one of branching fractal dimension was H. ammodendron and N.
tangutorum,the least one was C. mongolicum and H. scoparium. The branch-stem ratio was less than one
except H. ammodendron. (3) Except C. mongolicum , the number of upwind projected area increased with
height of canopy,and gradually decreased at the maximizing point of upwind projected area. R. kaschgari-
ca,N. tangutorum,A. ordosica and H. scoparium were as dense branch shrubs,as sparse branch shrubs of
H. ammodendron,C. mongolicum and A. arenaria.
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Table 1 The average crotch angles of 7 shrubs on different grade branches

THE 5 i — R ZREME SR VY R ff 19 ’ .

) Average Average First rank Second rank Third rank Fourth rank ‘jF/‘(//Mif'u‘ i*gﬁlg{

H : Sand volume 7% R %L
Species height canopy crotch angles crotch angles crotch angles crotch angles 3 70

Jem Jem? 0 /0 /0 /0 /m’ CV/%

¥tk H. ammodendron 61.8a 2 461.73a 48. 8b 40. 4b 40, 4b 41.0b 0.03a 0.5
W A.arenaria 84.8b 7 835.49b 53.2a 17. 3a 51.8a 41.7a 0.05a 0.6
215 R. kaschgarica 55.3a 7 101.74b 51.3b 51.7a 40. 7h 35.7a 0.08a 1.4
& A ordosica 57.0a 13 281.81b 63. lab 63. 6ab 58. 0ab 38. 9ab 0.09ab 2.4
WA C. mongolicum 65. 7a 5 045.56b 46.9c 55. 8¢ 67. 3¢ 46.9c 0.19b 1.7
Hfl N. tangutorum 44, 5a 9 506.71b 60. 0c 59.5¢ 72.1c 60. 0c 0.62b 0.6
1 H. scoparium 141.7¢ 31 293.31c¢ 43.3b 37.8b 41.7b 43.3b 2.15¢ 0.2

E AN FERR AR 02 5 Bk (P<0.05). T,

Note: The normal letters in table shown a significance level of difference (P<C0.05) by the analysis of z-test statistics. It is the same as following tables.

R2 THLIREERTASREHFHRE

Table 2 The average branch length of 7 shrubs on different grade branching

T F 5 i —FHK THEK =“REK B/ ES FHEK

Wy Fh Average Average First rank Second rank Third rank Fourth rank Average
Species height canopy branch length branch length  branch length  branch length branch

/em /em? /em /em /em /em length/cm
M A. ordosica 57.0a 13 281.81b 22. 3a 41.1b 35.9a 61.0b 40. 1c
Wi A.arenaria 84.8b 7 835.45b 26. 3a 26. 6a 31.8a 22.1a 26.7a
W H. ammodendron 61.8a 2 461.73a 20. 6a 15. 1¢ 12.7b 17.6¢ 16.5b
WA C. mongolicum 65.7a 5 045.56b 44, 1b 23.4a 4. 2¢ 14.7¢ 21. 6a
Bl N. tangutorum 44, 5a 9 506.71b 28. 4a 20.9a 6.8b 10. 2¢ 16.6b
W H. scoparium 141.7¢ 31 293.31c¢ 65.6b 51.1b 22.1a 38. 3a 44, 3¢
Z1LRY R. kaschgarica 55. 3a 7101, 74b 9.6¢c 7.7¢ 5.0c 5. 3¢ 6.9b
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Table 3 The branch-stem ratio and the stepwise bifurcation ratio of seven shrubs
Wb iﬁﬁf BRI R Stepwise b%tfcﬁfn}:ratio(SBR) l%j#ﬂ:aﬁgﬁﬁ}:
Species height/em Branch-stem ratio X . - RC’;}//’%
1:2 2+3 34
WA H.ammodendron 61.8a 1.13c 1.06a 1.08a 1.31a 0.12
h#E A. arenaria 84.8b 0.96b 1.27b 0.44b 1.56a 0.53
280 R. kaschgarica 55. 3a 0.31a 1.00a 0.75a 0.16¢ 0,68
& A, ordosica 57.0a 0. 38a 0.21c 0.13¢ 0. 08¢ 0.47
WHE C. mongolicum 65.7a 0.47a 0.74a 1.01a 0. 26¢ 0.57
F il N. tangutorum 44, 5a 0.64b 0. 89a 0.42b 0.73b 0. 35
e H. scoparium 141. 7¢ 0.40a 1.16b 0.85a 0.19¢ 0.68
BRERCV/Y% 0.40 0.52 0.45 0.52 0.93
K4 OMERANBRKMBBHIHLEXR
Table 4 Logarithm relation between length and number of branches of six shrubs
| CORETHOE e . o
Species between branch number ragicilé]iif(fscml R FFa ! P li?eﬁfi
and length gh
B A. ammodendron LnY=3.95—0.64LnX 0. 64 0.35 1.16 —1.19 0.26 61.8
Wi A arenaria LnY=—0,13+0.50LnX 0.50 0.51 3. 44 1.87 0.08 84.8
215} R. kaschgarica LnY=—0.41+0. 82LnX 0.82 0.24 —0.19 0.61 0.56 55.3
WA C. mongolicum LnY=1.19+0.39LnX 0.39 0.70 8.82 2.97 0.01 65.7
Ffl N. tangutorum LnY=0.7340.57LnX 0.57 0.49 3.21 1.81 0.09 44,5
1 H. scoparium LnY=1,12+0. 34LnX 0. 34 0.23 0.15 0.77 0.45 141.7
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