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Comparison of mucilage produced by achenes of 5 Artemisia species under

different rainfall treatments
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Abstract: Myxospermy, a mechanism, where mucilage is produced upon being moistened, has been found in many species, and
is frequently associated with species occurring in arid zones. There has been, however, little study on myxospermy with
reference to rainfall amount. To analyze the ecological significance of myxospermy, a comparison was made with regard to
mucilage producion and the capacity to hold sand particles of the achenes of 5 Artemisia species, i.e., Artemisia frigida. A.
halodendron, A. sieversiana, A. scoparia and A. wudanica under different rainfall treatments.

In the experiment, achenes were buried in a depth of 5mm, 1, 2, 4 and 8§ mm water was added to simulate different
rainfall amount. The amount of mucilage was judged by means of the capacity to hold sand particles. All species included were
proved to have mucilaginous achenes. When the rainfall was 1 mm, achenes of the 5 species in the experiment began to produce
mucilage. When the rainfall was 2~4 mm., the mean weight of the sand held by a single achene of the typical psammophytes.,
A. wudanica and A. halodendron was 7.31~13.56 mg and 0. 63~2. 55 mg, respectively. Except A. frigida, other 4 species
exhibit a general trend that mucilage increased with rainfall rising. The descending order of the proportion of mucilaginous
achenes was as A. frigida, A. wudanicas A. halodendron, A. sieversiana and A. scoparia. Under the different rainfall
treatments, the descending order of the sand amount held by mucilaginous achenes showed the trend as Artemisia wudanica,
A. halodendron, A. sieversiana, A. frigida and A. scoparia. After producing mucilage and adhering sand upon moistening,

compared to achene weight, weight of the achene-sand conglomeration of A. frigida increased by 4~6 times, A. halodendron
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1~8 times, A. sieversiana 2~ 4 times,A. scoparia 4~7 times and A. wudanica 4~ 28 times. The experiment showed that,
achenes of pioneering species on sand dunes. A. wudanica and A. halodendron, had bigger capacity to hold sand particles after
producing mucilage than other species, and much sand was held by the mucilaginous achene of these two species when only 2~
4 mm rainfall occurred, meaning that the ability to produce mucilage from achenes upon being moistened is one of the
adaptations of Artemisia species to shifting sand.
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Table 1 Species included in the experiment
Species Life form Remarks
Artemisia frigida SS . Stabilized sand dune, slightly eroded steppe
A. halodendron SS Semi-stabilized sand dune
A. sieversiana ABH N Abandoned field, weed
A. scoparia ABH N Abandoned field, weed
A. wudanica SS Shifting and semi-stabilized sand dune
ABH: 1 .2 Annual-biennials; SS: Semi-shrubs
1.2
(D 100 55 H o
( s s ) 30
(2 s N o
100 ( ) s o
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Table 2 achene production, achenen weight and proportion of mucilaginous achene of the species included
Speci ( / )Achene Weight of Mucilaginous
ecies
P production(grains per plant) single achene (mg) achene proportion( %)
A. frigida No result 0.11 98. 8
A. halodendron 3561741848 0. 35 86. 8
A. sieversiana 18641+1023 0. 30 76.5
A. scoparia 149841197 0. 05 40. 5
A. wudanica 1867741143 0. 49 98.5
1 mm , o 2~4 mm
7.31~13.56 mg.0.63~2.55 mg, . o 4 mm
8 mm C 3,
o s 2.85~14.05 mg, 0.9
~2.9 mg, 0.91~1.46 mg, 0.61~0.73mg, 0.26~0.40 mg, > > > >
. > > > > o
¢ 3,
0.746692~0.838371s  7(30.1=0.8054,
s s 5S~7 2~9 3~5
5~8 5~29 C 3).
3 5 SW)H (WT)

Table 3 The intraspecific and interspecific comparison of the increased weight of sand-holding achenes (SW) and the times of sand-holding

achenes as heavy as achene weight (W7T') of 5 Artemisia species in different rainfall treatments

Rainfall (mm)
Item Species 1 2 4 8
SWmg) A. frigida 0.56+0.13 a,A 0.504+0.04 a,A 0.6240.02 a, A 0.49+0.01a,A
A. halodendron 0.55+0.08 a,A 0.63+0.10 a,A 2.55+0.25b.B 2.96+0.23 b,B
A. sieversiana 0.6140.08 a,A 0.7540.15 ab, A 1.16+0.19 bc,AB 1.25+0.21 ¢.C
A. scoparia 0.2140.03 a,A 0.2440.05 ab,A 0.3540.06 b,AC 0.2940.03 ab,A
A. wudanica 2.36+0.33 a,B 7.31+1.28 b.B 13.56+1.07 ¢,D 11.25+0.42 ¢,D
wT A. frigida 6.14+1.1a,A 5.6+0.4 a,A 6.7+£0.2a,A 5.4+0.09 a,A
A. halodendron 2.64+0.2a,B 2.84+0.3 a,A 8.3+0.7b,A 9.5+0.64 b,B
A. sieversiana 3.0+0.3 a.B 3.54+0.5 ab,A 4.840.6 be,A 5.240.7c,A
A. scoparia 5.1+0.6 a,A 5.840.9 ab,A 7.9+1.3 b, A 6.8+0.6 ab,A
A. wudanica 5.840.7 a,A 15.9+2.6 b.B 28.7+2.2¢,B 24.0+0.9 ¢,C
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significantly different in the same row or same column, small letters for row, capital letters for column(a=0. 05)
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(a=0.05) Values with the same letter are not
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Table 4 Days with different rainfall intensities in some months of a year (1981 ~2002)
(mm) Month
Daily rainfall rainfall 1 2 3 4 5 9 10 11 12 Total
1.0~5 0.8 0.6 1.1 1.7 2.2 2.1 1.4 0.9 0.6 11.4
5.0~10 0.1 0.1 0.4 0.7 0.9 0.3 0.2 2.7
10~25 0.1 0.2 0.7 0.5 0.2 1.7
25~50 0.1 0.1 0.2
=50 0.1 0.1
Total 0.8 0.7 1.4 2.3 3.7 3.7 1.9 1.1 0.6
o s 8§ mm
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