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Abstract Previous studies have shown that seed mass is related to dispersal distance seed longevity estab-
lishment success and fecundity. Many ecologists have employed seed weight as a trait to classify plant function-
al types however few studies of this kind have been conducted in China. Horgin Sandyland located in the
semiarid agropastoral zone of northern China has undergone severe desertification during the past decades.
Formation of active dunes degradation of natural vegetation and loss of biodiversity are the primary issues of
environmental concern. At present no comparative studies on the regenerative strategies of the constituent
plant species have been conducted and basic information necessary for vegetation restoration activities is lack-
ing. We conducted a comparative study on the seed weight of 69 species in Horqin Sandyland to better under-
stand regeneration strategies of these species for purposes of improving vegetation management and restoration .

Seeds were collected at the Wulanaodu region 119°39" — 120°02" E 42°29" — 43°06’ N 480 m a.s.
1. . The climate there is semiarid with a mean annual precipitation of ca. 340 mm and a mean annual tem-
perature of 6.3 C. At present 90% of the total land has been desertified and 70% of the meadow has be-
come saline and sodic. Psammophile-dominated vegetation is well developed.

Plant diaspores are usually referred to as seeds even though many of them are in fact fruits. We analyzed
data on seeds and indehiscent single-seeded fruit. The air-dried weight of 100 diaspores was measured for
each plant. Most grasses caryopses were measured with the persistent lemmas and awns with which they are
normally dispersed. The achenes of Compositae were measured with pappus and seeds and those of Cynanchum
sibiricum  Metaplexis japonica and Apocynum venetum were also measured with hairs. Fruits of Xanthium
sibiricum  Lappula myosotis and Bassia dasyphylla were measured with thorn and hook .

The results showed that species could be divided into four groups with regard to the weight of diaspores as
fruits <0.1mg 0.1-0.9999mg 1-9.9999 mg 10-99.999 9 mg . The fruits of Artemisia scoparia

0.051 7 mg and Typha minima 0.068 2 mg were the lightest and those of Xanthium sibiricum were the
heaviest. Species could be divided into 3 groups with regard to the weight of diasporas 0.1-0.999 9 mg 1
-9.999 9 mg and 10-99.999 9 mg. Seeds of Poriulaca oleracea 0.151 4 mg were the lightest while
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the seeds of Sophora flavescens 46.781 6 mg were the heaviest. Small seeds and a persistent soil seed bank
might be responsible for the extensive distribution of such species as Artemisia scoparia  Portulaca oleracea
Adenophora tetraphylla  Kochia sieversiana  Lysimachia barystachys ~ Chenopodium glaucum  Salsola
ruthenica  Cuscuta chinensis and Arundinella hirta. The pioneering
species that establish on sand dunes such as Agriphyllum squarrosum — Artemisia halodendron A. wudanica
Setaria viridis and Bassia dasyphylla had medium or high diaspore weight or had mechanisms to protect dias-

Artemisia sieversiana  Setaria viridis

pores from being carried away by the wind.
Key words  Diaspore weight
Grassland degradation
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Table 1 Diaspore weight of 69 species

+ SE
Species Family Life form 100 diaspore weight Diaspore type
mg & SE Seeds or fruits

1 Artemisia frigida Compositae SS 15.46£0.26 Achene

2 A. gmelinii SS 19.83+£0.17 Achene

3 A. halodendron SS 50.77+1.57 Achene
4 A. sieversiana ABH 23.67+0.26 Achene

5 A. scoparia ABH 5.17+0.11 Achene
6 A. wudanica Ss 37.76 £0.87 Achene
7 Aster fastigiatus PH 16.44+0.22 Achene
8 Carduus nutans BH 1 486.35+39.76 Achene
9 Echinops gmelini PH 626.65 £6.08 Achene
10 Hypochoeris grandiflora PH 368.61 +9.00 Achene
11 Lactuca indica BH 111.86+0.92 Achene
12 Sonchus brachyotus PH 40.14+1.40 Achene
13 Xanthium stbiricum AH 7 789.43 + 136.70 Achene
14 Arundinella hirta Gramineae PH 57.71+0.76 Caryopsis
15 Cleistogenes squarrosa PH 127.86 +1.51 Caryopsis
16 Clinelymus dahuricus PH 393.30+19.65 Caryopsis
17 Digitaria cilliaris AH 107.74 +0.88 Caryopsis
18 Echinochloa hispidula AH 179.98 + 17.40 Caryopsis
19 Hemarthria compressa PH 208.02 £ 16.57 Caryopsis
20 Pappophorum boreale AH 54.51+0.91 Caryopsis
21 Calamagrostis epigeios PH 24.88+0.51 Caryopsis
22 Setaria glauca AH 330.07 +10.31 Caryopsis
23 S. wiridis AH 55.87+4.07 Caryopsis
24 Hedysarum fruticosum Leguminosae SS 1264.02 +14.86 Pod
25 Glycine soja AH 859.19 +60.86 Seed
26 Lespedeza davurica SS 234.03+7.91 Pod
27 Medicago sativa PH 225.79+3.19 Seed
28 Melilotus suaveolens ABH 159.98 £6.76 Seed
29 Sophora flavescens PH 4678.16+93.33 Seed
30 Swainsonia salsula SS 177.91 +4.66 Seed
31 Trigonella korshinskyi AH 368.72+5.14 Seed
32 Vicia amoena PH 1723.02+193.00 Seed
33 Agriophyllum squarrosum Chenopodiaceae AH 152.29+£2.92 Seed
34 Bassia dasyphylla AH 74.32+1.73 Urtricle
35 Chenopodium glaucum AH 37.32+0.19 Seed
36 Kochia sieversiana AH 19.39+0.42 Seed
37 Salsola ruhtenica AH 59.53+1.17 Seed
38 Suaeda corniculata AH 89.21+1.54 Seed
39 Metaplexis japonica Asclepiadaceae PH 332.90 +31.52 Seed
40 Periploca sepium S 1261.56+60.75 Seed
41 Cynanchum sibiricum PH 786.93 +37.26 Seed
42 Anemarrhena asphodeloides Liliaceae PH 391.39+6.39 Capsule
43 Asparagus brachyphyllus PH 1713.74 £32.35 Seed
44 Hemerocallis minor PH 969.25+12.72 Seed
45 Abutilon theophrasti Malvaceae AH 760.93 +33.38 Seed
46 Hibiscus trionum AH 366.14 +12.74 Seed
47 Malva mohileviensis BH 239.73 +16.53 Schizocarp
48 Potentilla chinensis Rosaceae PH 42.43+1.39 Achene
49 Sanguisorba officinalis PH 179.48 +2.59 Achene
50 Dianthus chinensis Caryophyllaceae PH 59.21+1.35 Seed
51 Saposhnikovia divaricata Umbelliferae PH 196.87£5.02 Schizocarp
52 Iris dichotoma Iridaceae PH 374.44 £ 15.20 Seed
53 Bolboschoenus compacts Cyperaceae PH 299.68 £2.66 Nutlet
54 Leonurus japonica Labiatae ABH 207.51+2.07 Nutlet
55 Lysimachia barystachys Primulaceae PH 22.04+0.31 Seed
56 Adenophora tetraphylla Campanulaceae PH 19.24+0.42 Seed
57 Erodium stephanianum Geraniaceae AH 277.93+£5.60 Capsule
58 Typha minima Typhaceae PH 6.82+0.23 Nutlet
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1 Table 1  continued
+ SE
Species Family Life form 100 (haip:r;ﬂwm@t Diaspore type
e+ Seeds or fruits
59 Atraphaxis manshurica Polygonaceae S 322.84+7.40 Achene
60 Cannabis sativa Moraceae AH 1 045.51£27.55 Achene
61 Cuscuta chinensis Convolvulaceae AH 64.30+2.91 Seed
62 Portulaca oleracea Portulacaceae AH 15.41+£0.37 Seed
63 Amaranthus retroflexus Amaranthaceae AH 49.26+0.45 Seed
64 Datura stramonium Solanaceae AH 629.11+£10.42 Seed
65 Ranunculus japonicus Ranumculaceae PH 98.86+1.34 Achene
66 Euphorbia humifusa Euphorbiaceae AH 37.40+£1.01 Seed
67 Lappula myosotis Boraginaceae AH 193.21+£10.57 Nutlet
68 Apocynum venetum Apocynaceae PH 79.05+3.85 Seed
69 Plantago maritima Plantaginaceae PH 54.48 +0.51 Seed
AH Annuals  ABH Annual-biennials  BH Biennials PH Perennials S Shrubs  SS
Semi-shrubs
2
Table 2 Grouping of single diaspore weight
Single diaspore’ s weight
<0.1 mg 0.1~0.999 9 mg 1~9.999 9 mg 10 ~99.999 9 mg
Seed  Fruit Seed Fruit Seed Fruit Seed Fruit
5 62 1 7 23 17 1" 2
Species 56 36 2 4 23 30 15 49
58 55 35 21 6 27 39 18 67 8
66 12 48 4 s1 54 32
9 50 3 20 31 52 19 2% e
37 61 23 14 21 45 4 57 #
68 38 34 65 41 2 53 $
4 59 2 .
10 2
16 9
0
1~69 1 See Table 1
FEuphorbia humifusa squarrosa 1.278 6 mg Pappopho-
0.3732~8.591 9 mg rum boreale 0.545 1 mg
Carduus nutans Echinops gmelini-
Malva mohileviensis i Trigonella korshinskyi
Lespedeza davurica Iris dichotoma

Periploca sepium

Cuscuta chinensis

Lysimachia barystachys 0.220 4 mg 0.643 0 mg
Adenophora tetraphylla 0.192 4 6.266 5 mg
mg Potentilla chinensis 12.615 6 mg
0.424 3 mg 0.401 4 mg
Dianthus chinensis Agriophyllum squarrosum 1.522 9 mg
0.592 1 mg 7.869 3 0.595 3 mg Artemisia
mg wudanica 0.377 6 mg A.
halodendron 0.507 7 mg
Artemisia frigida A. gmelinit 0.558 7 mg 0.743 2
0.0517~0.198 3 mg mg Atraphaxis manshurica
Cleistogenes 3.228 4 mg Hedysarum fruticosum
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