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Abstract ; The river basin of Ebi Lake represents a typical ecosystem in arid land, a sensitive area for global change and
a key protected area for biodiversity. The study of the relationship among hiomass allocation of above-ground and below-
ground plant, response mechanism of edaphic factor, and allometry helps understand the plants’ survival and optimiza-
tion strategies in terms of soil conditions and ecological functions. With excavation as the method that gave us adequate
biomass information and the physical and chemical properties of the soil, four desert plants in the research area were
analyzed: Suaeda salsa, Seriphidium kaschgaricum, Horaninowia ulicina, and Alhagi sparsifolia, among which the bio-
mass, its allocation ratio in response to the edaphic factor, and allometric models were compared. The results were as
follows: (1) There were significant differences in the biomass and its allocation ratios among the four plants, with
Seriphidium kaschgaricum having the largest above-ground and below-ground biomass, while Horaninowia ulicina the
smallest; The R/S (root-shoot ratio) showed Alhagi sparsifolia > Horaninowia ulicina and Seriphidium kaschgaricum
> Suaeda salsa (P<0.05). (2) The effect of edaphic factor on R/S analyzed with RDA showed that the interpretability
of edaphic factors towards R/S in terms of the four plants were 16.3%, 24.8%, 33.1% and 35.4%, respectively. Among
them, the soil total nitrogen had a positive correlation with the R/S of Horaninowia ulicina (P<0.05), and the soil
moisture a significantly positive correlation with the R/S of Suaeda salsa (P<0.01). (3) The four plants all had signifi-
cant correlations with regards to AGB-BGB (P<0.01) , where the AGB-BGB of Seriphidium kaschgaricum had a pattern
of isometric scaling (a=1), while both Horaninowia ulicina and Alhagi sparsifolia showed an allometric scaling of o=
3/4, and Suaeda salsa belonged to the allometric scaling of a non-3/4 power exponent (a<1). All the four plants shared
a common allometric scaling index (0.767). The above results indicate that the desert plants in Ebi Lake have functional

convergence, and the characteristics of their spatial distribution are species-specific in response to edaphic factors.

39 %
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Table 1 Difference analysis of above-ground biomass, below-ground biomass,
total biomass and root-shoot ratio of four desert plants
=N VE=N f-\‘“ =N
Wy e i{ﬁiﬁ?%; ) i’iﬂ‘—’##ﬂ); ) )| ’:F%m WA
. 5 Above-ground biomass Below-ground biomass Total biomass .
Species Frequency Root-shoot ratio
(g) (g) (g)
s iy 1
L HE 86 38.666 + 3.225b 3.839 + 0.297b 42.505 + 3.470b 0.132 + 0.022¢
Suaeda salsa
S i g e
L %ﬁﬁ—(ﬁﬁ’ . 29 69.498 + 13.701a 20.689 + 4.085a 90.187 + 17.600a 0.383 + 0.049b
Seriphidium kaschgaricum
5
ZJ llﬁj . 26 8.172 + 1.339¢ 1.902 £ 0.384b 10.074 £ 1.515¢ 0.323 £ 0.076b
Horaninowia ulicina
saal 25 36.143 = 7.732b 24.904 + 5.689a 61.047 + 12.721b 0.726 = 0.135a

Alhagi sparsifolia

XA R/S M B JE | i Sk MU, LA e fiE
7178 TR 5 R/S #i Sk Z ) £l D 3R OR
TR RE BE e A BN R S TR 5 Sl fR
B AR ZE IR S, ROIE W O SO SE A
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B7R : 5D X SR AR T R e | % S

R B R/S i REFREE O3 0l 02 16.3% . 24.8% .
33.1% 35.4%, L+ 33 P15 F 4 A& 5 £k HhomeE
R/SHi kI fa 29 K B ff , 5 X Eh M msi & 1) R/S %
FRREE ST, 13 &K B X R B % R/S I
THRBFEMELR(P<0.01), H ik BBk 3
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Fig. 2 Redundant analysis of the relationship between R/S and soil factors of four desert plants
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Fig. 3
above-ground biomass (AGB) and below-ground
biomass (BGB) in four desert plants

lg-lg linear regression (RMA) plots of

®2 MR EYH ESHMTEYEBNEXEREL FEERRERERRERE

Table 2 Correlation growth index, constant velocity growth test and common slope test between

above-ground and below-ground biomass of four desert plants

A KR EL AU KA S
BH Wb Correlation growth index Constant velocity growth test

Parameter Species el
R’ P 95% CI F P -
Type

Y=BGB Lh b b 0.755 0.000 0.879 0.776~0.995 4.315 0.041 A

X=AGB Suaeda salsa
B 0.755 0.000 1.102 0.909~1.336 1.071 0.310 I
Seriphidium kaschgaricum
PORER 0.347 0.002 0.622 0.449~0.863 9.347 0.005 A
Horaninowia ulicina
I% g 0.563 0.000 0.649 0.470~0.897 7.865 0.010 A
Alhagi sparsifolia
LR k% 0.595 0.000 0.767 0.680~0.866 19.012 0.000

Common slope

E: A FEARKR; L FERERKLR,

Note: A. An allometric growth relationship; I. Constant velocity growth relationship.

TRUAEL ) A A TR i B 0 AT, R b B R B B 4R
AGB-BGB /) #5% #Y figt B 3 i, R4 0 0.755, 1Y
Fhg oA By BoA e B i bR | B S A KA 8
0.767,

4 ik

4.1 XL HRBNATEENENES R RE
MY A YRR T AW R KR T R X

SNSRI BUR R BE ST X EE DU AR
Yy AGB [ TB % B, 7§ 45 8 B2 2 4F A WA A
Yy AERTSE XA BAT B B A= i L], X AT
RE I PR Ay 7 i 2 5 e AT ) A R PR R AT R
o b A B 2R S 2 B, A A Y
oA e 1R A B A — 4 2R R A AR W) (R e e 5
XoF ) 459 40k T RE 4 S 7, L ) AL S Y
P TEAR 4 A Wy o 23 TC A AF 58 S T, B B R A
BRI R/S, HU = 7 86 28 18 AW 35 30, — % R/S
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