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Research on diaspore morphology and species distribution of 80 plants in the hill-
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Abstract; Soil erosion is a natural geomorphic process on slopes in semiarid region, which influences the soil water holding
capacity, nutrients stored and the plant species distribution. The hill-gully Loess Plateau is located in the forest-steppe
region and has a semiarid climate with severe soil erosion. Vegetation is identified as the essential and available approach to
control soil erosion and to recover degraded ecosystem. Diaspore is the base of vegetation regeneration and recovery after
disturbance. Unfortunately, in the degraded ecosystem, diaspore is always regarded as a limited factor of vegetation
regeneration. Especially, in eroded environments, seed limitation is caused not only by seed production reducing due to the
soil degradation, but also by other seed ecological process. Diaspore morphology is one of the most important functional
characteristics of plant, which influences seed production, seed dispersal, seed longevity, seed germination, seedling

establishment, then influences species distribution and community composition. Many ecologists have studied seed mass,
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seed shape, and the corresponding ecological function. However, there are few studies on diaspore morphology and
ecological function carried out in the hill-gully Loess Plateau region. 80 species were chose to investigate their diaspore
morphology and distribution characteristics, in order to better understand the influence of diversity and adaptation of
diaspores on plant restoration. Diaspores of the 80 species were collected from three small watersheds of Xinzihe watershed.
To determine species distribution ( species density and frequency) on eroded slopes in the study area, 304 quadrats of 69
sample plots from 16 eroded slopes were investigated. The results showed the mean seed mass varied widely (0.020—
357.428 mg) , with the mean mass of the heaviest diaspore ( Ziziphus juyjuba) was 17870 times higher than the smallest
diaspore (Artemisia scoparia). The mean diaspore mass of most plant species were varied from 1.000 to 9.999 mg, occupied
52.5% of the study species. The Flatness Index of diaspore ranged from a value of 1.06 for spherical shape to greater value
of 12.93 for spindle shape, with most of diaspores had the approximate spherical shape (61.3% ). Diaspores of 33 species
had appendages, such as pappus, awn, wing, spine, etc. About 87.5% species had emblazonry on the surface of diaspore.
The main colours of diaspores among these species were brown and black. The diaspores of six species had the ability to
secrete mucilage in contact with water. The relationship between diaspore mass and species density and frequency were
negative, as well as the relationship between diaspore shape ( FI) and species density and frequency were negative. The
species with small diaspore, or the approximate spherical diaspore, or with the appendages such as awn, wing and pappus
on the diaspore, or with the diaspore that can secrete mucilage distribute widely in the study region. These morphological
traits of the diaspore have important role in the distance dispersal, adhering to the soil and persisting in the eroded habitat.
And then help the species to adapt the drought and erosion. Diaspore morphological characteristics of adapting the drought

and erosion are useful to guide the species selection of revegetation by seed addition.

Key Words: diaspore morphology; species distribution; soil erosion; ecological degradation; revegetation; hill-gully

Loess Plateau
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Table 1 The grouping result of individual diaspore weight
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Fig.2 The percentages of diaspores with different emblazonries

on surface of 80 plant species
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Fig.3 Relationship between diaspore mass and species density and frequency
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Fig.4 Relationship between diaspore shape and species density and frequency
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VI X S A A S R G A — U0 EE AL SR, Y SRR TR R 5 YRR BE AR R R 0 U b A [R) A S A
[ I AR —BU K R Leishman Al Murra A58 2 W], AR BEE N0 FP 22 B 5 SR IR K/ N G — B 26
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R KRB R AT 2SR (Potentilla tanacetifolia) BRFFE 28 F1 1 A 5 A5 BOH AR E RN W)
PRI X B, A A L, AT e T S0 A T B /N AT B8 7 A Rt i) R AR o PH SE 252 1 iy 1
B2 — T T 25 5 T ORI R G R A R 2R Y 58— O T R 18 B R A A T A R AT A
A YR s A S ELA R R A B R SRR A i R R K st i T A [ K s BILSE B &, 3
KT HIyE FE L,

BIERIEARAE N B AL S EERMEZ — AR M SO R W2 0, BB SRS
L EHARTEAR SR A 16 R AR S S SRR nT R O ERMRIDYD HE 2 AR A RN AFE AR 1 AR
AR ) AR I \JL/Q[IGJ , ARG Bg‘@ﬁ‘ﬁ(lgidem tripartita ) FL T ( Crotalaria sessiliflora) g
FE) 0 BRI e A, T RE 538 AT DX - R A OC , SRR CE A e T A AR TT DL R
TET A A K 1 4 ik 1 AR, — T SRR AR o ol A5 R I ek 0 55— o T A R T IR - 3 1T K 43 1
&, NI INZEAR M IR EE v D JB B L3, SR, A ¥ = B B VA R X, A 4 AR LD 3l (B 3RO BT o5 L i A
R, BEBHARAT [T ER I (4 K20 W b 2 A K L B A3 B A, i SRR I Th 3t V0 Fe Al o B — 30 i
[ BRI A iz XA EHE AR TE AR 0 E BT IR (61.3%) ,— 7 TR 7E T AT LB BRIE 1Y S AE AR T 5 T2 il A 3
PR ANARBFGE Ak 2 BB KL T ( Lespedeza davurica) FAGW 228 555 )R AE -+ HERD 12 b HE B A 400
KO EAFEAFFED 5340, I R BRIE A ERERTE R i i 285 % A B 5 H 8K 1 R I1 4840 e &
A R AR T B H R B AT R & AR RE TR

I R R AR R A B TSR e Y i LA EE A A S TIRE Y RS, B
PR ELAT R 2R A ST 340 %8 B RN 1S T B A TC B T 4 X i e 3k S i i 4 AR i T LA A AR ol
W EAEEMASE S, ARERI SRR 28 TR 55 B 454 n] LA N 5 a5 S kA
THIRR, BATG L SF I O B, S ) T XU R A 45 T e 1T L 5 3 5 P S0 R [ 235 4 g 3R, DAy
B0 T A LA RRHU AR T R BE 7, 38 0 T R R AR DR v D JE A LR AR 5 v 8 B R 2%
Tk Ar 0259535 St IO FIAT I S IEIZ X AT ), 5 BUAEAE , — 7 TREAR T AP N R RS L, o5 Y
MR BT TIRET R W TR e SR e 7, AT B R i S 5 50— T, eo s Bl
TETE EL 7 1) b, X 3B Bl AV S A R T S 1 R A MR, G Tk O HRUEE R SRR AT K 43 )
W) AR i R G R AR ST R 2 HLAr AT IR SRR SR

BUAR , BEHE AR IR R AR X L Fh FE AR Tl 1o b i A B A B PR, ARG P B R RE S
3 VR VR P 0 A ST 350 5 R 34 K T LA S R A | I HG I 3 T B A T B 4 e o b Fn s A LA
i AERE AL SER IR, AW B, 4 ARG W Y B AR B A AR SR P K il R 18 s ) A A Y
A3 50 ARG T B B 2R T RN T 24 ( Dracocephalum moldavica) %5 RERS 3L 38T W A AE
BRI

BIH R R AL 5 AL FFay 8 & K o B DA 5 B AR Y 2 T S A B M AN
A F)TAE T R EREE RO B K Bl it UE S — 25 SR FEARHE g o, B R R S
B i 81.25% , 4R HE (Allium tenuissimum ) FRE 4% 0 FE 5 A9 M AN 5855 B2 (Incarvilea sinensis ) ()98
R S 34 AT G I G ARKT K S W8 77 . S5 b, AN R 3R T SU I A B 5 388 5840 B2 fil, 15 KA 7
o bR R T AT eSS RS I pP R B TP A Bl R (SR ) AR TR e SRR A % A= T RN K 3
WS T LR R (SRR ) SO IR AR5 Wi 2 TR A B A R, ik 2 BUSAL F R S ( Sophora davidii ) %
RN R R B R A AV R Y BRI R A, W I 5 R R I TR R RIS O R AR 4 —
FE Y23 8] [ SE A5 DR 52 5 R A PRI A UG 2 & 17 3858 T S0H PR 7E T S R85 v A 07 M A e 39
KA, MRS LT & IF e Ja . SR, OC T BEHH A i) 3R 1H1 FR AR e FLAE B D) R I WF o i AR 155 , A 1%
s

80 AP B AR R B0 LIAE 0 KA (8 SR8 35 S5 T AL BRI AR DL, 3 SR A ) B AR R 3 N ) 2R
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B, G 1R B AR T A S SRR L Gl Zh W ORI B A By BUE R, T E 2 Sh i i
A R FInpesh Fagg & AR , BORIEC KM (R VDR ( Hippophae rhamnoides ) 55 LSS R
TEREIRRREY) B S Y206 B0, BRI RIS YT 2, NTBICR s BE #E

25 LA 8 4 b VA AR IX AR ) SR AR I SRR DA i v AU D JRARIE BIROE R BA Sl X 5
PREEART A B6, o7 2 BE2H AR 43, vl e S HAE N X T 5 SR i T A G Rl AR ) 5UE
AR BRIE | 8U2A MR, BRI 70 WK AR B8+ B 8 X A B 22 BT X SEE SRR T o A
TAMESEFEAE BRI A AR SR HE 22 SR, BRI A JE AR A 5 R A AR 7 8 A i R SR
T PR R )y e AR RN A5 A T b TR SR 5 A A B O 2R IR T TR AT ST, 18 T 56 36 Ao A 225 8 kil
BRI, A4S T X AR S B SR A
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PR 80 FiEMI B9 RS EEETIEHE
Appendix The ecological characteristics and diaspore morphology of 80 plant species
; Koy R
S wER e
B T L e S TR L L O X
. . Life Individual FI Emblazonry .
No. Species Family Water ) Appendages ’ Colour Fruit
form weight on surface
ecotype type
1 ﬁ%ﬁ _ . %ﬂ, ABH X 0.020£0.003  2.30 T H W R
Artemisia scoparia Composite
I
) PURERERE PH X 03880014  3.08 T WE P IO L
Heteropappus altaicus
3 %H%* N ss X 0.085:0.014  2.24 T HLRE HR R
Artemisia gmelinii
4 REA o PH MX 1.612£0.052  2.56 HE HAu B AR
Saussurea japonica
s MEEER PH M 0.054:0.000 3.6 Hi Hobg b R
Ixeris sonchifolia
6  EX ABH MX 056820023 349 dE  BARGR WA AR
Sonchus oleraceus
W - ) .
7 , BH MX 1.8820.055  3.50 GIES R4 It R
Carduus crispus
8 i%_fk. o ss MX 0.061£0.004  1.87 i Hix e R
Artemisia giralaii
9 ﬁ’%ﬁ? . PH HM 1.732£0.046  3.68 HE WE i, R
Inula japonica
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; Koy , R
YT ki d R/ i N
R L I I LT B T
. o Life Individual FI Emblazonry .
No. Species Family Water . Appendages ’ Colour Fruit
form weight on surface
ecotype type
i ) R N
10 L PH M 6.087+0.011  3.12 HE Hig WRE R
Circium japonicum
o REE AH M 5.222:0.002 12,93 FL A waE R
Bidens tripartita
2hfoa
o = E'r'?* . PH M 0.193:0.012  2.45 T HiE W R
Artemisia mongolica
1 N,
i3 o PH M 0.103x0.003  4.11 X HE Wle R
Artemisia japonica
/J\ﬁt'lj k. 3
14 . PH M 2.512£0.311  2.41 NIE Hig wHhE o R
Cirsium setosum
BEAN
15 WA , PH M 0.790+0.048  2.95 HE Hbg e R
Taraxacum mongolicum
T .
16 . PH M 13.783+0.566  1.83 EE R RRE ER
Cirsium leo
bl)=E y 5
17 S AAF AH M 0.659+0.081  1.88 i ALY S knt o #R
Setaria viridis
NN X N N ”
18 5 JL$, . Gramineae PH MX 3.284+0.222 6.55 H [ES by o i
Roegneria kamoji
19 jfﬁ% , PH X 8.080£0.223  8.82 Hit HE e B
Stipa grandis
R i . .
o ACERETE PH X 030320007 635 A Wl L TR
Cletstogenes hancet
21 E'#i . PH MX 0.4320.016  2.90 Hit: pniis W R
Bothriochloa ischaemun
] \ o
n MWEE AH Mo 008820005 147 % RS ol R
Eragrostis pilosa
7. H‘?_ji‘
23 #t* PH X 1.682+0.047  4.65 A" WE ) S
Stipa bungeana
ﬁﬁ - - 3 G
24 i PH M 0.329+0.013  2.02 Hit: Hb amE B
Melica scabrosa
i =2 ~ R i ¥
25 ) . . PH X 74740219 1.62 ¥ e e SR
Glycyrrhiza uralensis Leguminosae
2% E”?QM% ABH X 1.808£0.050  1.92 % HE it R
Melilotus albus
S . . e
n ¢ Ji”ﬂﬁ? ss X 2.1290.347  2.17 x WE wHhE IR
Lespedeza davurica
TR o . e
28 - , A M 14.1080.680  2.08 T Hlwge e R
Robinia psendoacacia
Lig s . "
29 e PH M 12.216+0.917  1.16 % R RRE R
Vicia sepium
VTR N -
30 DATIE PH MX 1.452£0.028 2.1 X b/c:1 e R
Astragalus adsurgens
IR ) ) »
y  REET s X L624£0.078 2.6 ¥ W L TN
Lespedeza juncea
p R , PH M 2.156+0.033  2.03 X b1 e B S
Medicago sativa
I N N -
33 R - S XM 23.769:1.538  1.20 x bR (S e IR
Sophora davidit
K , e
34 RITRE , PH X 1.664:0.030  2.77 ¥ HE e B2
Astragalus discolor
123 1) . s e
i3 W PH X 1.340£0.061  2.10 x bl W SR

Oxytropis gracillima
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; Koy , R
YT ki d R/ i N
R g P gy RRRR/g L I TR
. o Life Individual FI Emblazonry .
No. Species Family Water . Appendages ’ Colour Fruit
form weight on surface
ecotype type
gk S ) "
36 "’.ﬁ% . e ss XM 0.876:0.029  2.10 T il WO EZER
Spiraea salicifolia Rosaceae
BB . \ B
) BT é
3T pe vanthing S XM 335.132£16.045 1.16 ¥ B[RS BELT 0 Red A
e A . ae
38 ‘ A M 10.498+0.630  2.51 T HARE e KR
Pyrus betulaefolia
39 KHF . ss XM 49.105:0.616  1.09 ¥ e W B
Cotoneaster multiflorus
B 33K .
0 " @@T . PH MX 0.233:0.014 149 % HARL ame R
Potentilla chinensis
3 = AT
41 E@ F‘.”ﬂ PH XM 2.981£0.106  2.41 T MR B B
Allium chrysanthum Liliaceae
PNBES . ; y
) o PH MX 12.032+0.381  1.37 x H ok B R
Asparagus cochinchinensis
Ik N
43 g[ﬂ,Hh - BH XM 1.520£0.000  1.29 T HAR R BIES
Allium tenuissimum
283k - R
u TARAE ERA S MX 328420126 421 fgk WE TN F
Clematis fruticosa Ranunculaceae
IRk N ;
s 0 % L . PH MX 2.6740.016  3.13 bi7i3 #E #n BR
Clematis aethusifolia
-
o A . PH M 1.382:0.073  3.05 % A ECCTUNEE: £ &
Thalictrum aquilegifolium
p R A PH M 0.280:0.046  1.95 HE e W AR
Anemone hupehensis
48 o PH MX 2.089£0.057  2.90 pigia HE e AR
Pulsatilla chinensis
B N
o EER wH AH X 1.334:0.067  1.83 ek HEH ST VP
Salsola ruthenica Chenopodiaceae
L . .
50 ] o AH XM 2.008+0.109  3.63 7 Rpthosk  #ie6e HR
Corispermum hyssopifolium
4
51 K% , AH M 0.444:0.052 1.9 ¥ LS Bl LiES
Chenopodium glaucum
== a2 = 1
Cet JEIERE . .
LT, I
32 Dracocephalum moldavica (Labiatae AH M 1.200+0.5%4 2.08 x FLAkL L gl R
53 it L ABH M 1.080£0.071  2.13 x Hiz e R
Leonurus artemisia
54 *T‘W , > EE‘ B S M 5.506:0.405  5.85 HBE Hig g HER
Periploca sepium Asclepiadaceae
H IR TV
55 BRI . PH X 7.288£0.159  6.53 HE HLHE miRE ERER
Cynanchum thesioides
45 EB \ , .
5 od AR S M 3970:0114 447 x AR a@e mE
Forsythia suspensa Oleaceae
57 %T?& S M 4.530£0.295  6.00 Higl RS e R
Syringa oblata
i AR
58 5 . "ﬁ/,ﬂ PH X 0.664x0.039  2.33 T Hitg we R
Bupleurum scorzonerifolium Umbelliferae
59 kil , BH M 1.179:0.072  3.57 % Hi W ER
Raphanus raphanistrum
fTHE ZH ,
60 mﬂﬁ . Z’ﬂ AH M 0.064£0.002  2.32 T MIRE EEE HER
Siphonostegia chinense Scrophulariaceae
HiL B ,
61 R PH MX 0.153£0.004  1.37 x RS weE BR

Rehmannia glutinosa
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7242 JAE = 3%

. Ko . R
YT ki d R/ a4 N
e i e Py SRR I A TR
. o Life Individual FI Emblazonry .
No. Species Family Water . Appendages ’ Colour Fruit
form weight on surface
ecotype type
=4 -1 A %S
62 *."Fﬁ )‘f’gﬂ PH MX 08100019  1.53 Hl M A e FER
Pairinia heterophylla Valerianaceae
63 m”& " %’ At AH M 2.530£0.079  8.46 X HAl G pES
Crotalaria sesstliflora Papilionaceae
Vb SAFFP 5 ,
T , ARTH s MX 624520106 1.38 % e gt R
Hippophae rhamnoides Elaeagnaceae
= AR
65 ﬁﬂﬁ? . FRAt S M 11.506=1.167  2.07 T H GO S
Ostryopsis davidiana Betulaceae
6 , b PH XM 0.105£0.004  3.11 x Bl IO S
Adenophora stricta Campanulaceae
67 %*’5 . , AR A M 10.702+0.605  2.99 Hil HARGL 38 S
Ailanthus altissima Simaroubaceae
o RS , A PH Mo 0.129:0.006 1.9 % il W R
Herminium monorchis Orchidaceae
i fh F LERH
69 i 1—@,4$ o quﬂ S M 6.972+0.357 1.71 H#H MRS B PR
Buddieja alternifolia Loganiaceae
7 ) 7 HRlL
o HELEC RRILIE gy X 9031:0135 336 HK W W R
Erodium stephanianum Geraniaceae
ke IERHR
p R R A M 8.178:0.267  1.61 % e B R
Rhus typhina Anacardiaceae
no EE PR PH M o6me0d0 147 K R mE ORR
Radix rudix Rubiaceae
BB PR \ » :
73 A N S S M 3.848:0.220  3.09 ¥ ik ame R
Lonicera ferdinandii Caprifoliaceae
RA HZAH .
u  BE ARt s Mo 357.428:9.184 107 % e af BR
Ziziphus jujuba Rhamnaceae
5 B
735 o A AH MX  0.346£0011 191 % e W i
Amaranthus viridis Amaranthaceae
ekl JNBERY .
76 "W.J . J ’%ﬂ S M 7.858+0.020  2.20 X ik Wi R
Berberis virgetorum Berberidaceae
77 W* N “_”*** AH MX  0.849:0.013  3.13 X Bl IO S
Linum usitatissimum Linaceae
— N
73 e . At PH MX  2722:0.172 176 Hi#l WE L) pd
Polygala tenuifolia Polygalaceae
GER SR .
79 L . . ’%E_?H PH XM 2.000£0.043  1.17 x MbAFE BEE R
Stenosolenium saxatile Boraginaceae
o it , P
80 75 Incarvilea sinensis . X PH X 0.576+0.032 6.97 Hi# HES 1 PR
Bignoniaceae

AH; 1 4FARK Annual herb; BH; 2 4F4 %K Biennial herb; ABH; 1.2 4E42 7% Annual/biennial herb; PH; Z4FE4 7K Perennial herb; S: #iA Shrub; SS: 2K
A Semi-shrub; SL: /NEHEAR Shrublet; T: T K Tree; X B4 Xerophyte; XM: F2H1/E Xerophytic-mesophyte; M; F14: Mesophyte; MX; H1 24z Mesoxerophyte; HM
{274 Hygromorphic- mesophyte; * ; IR HAT WK 2 WK A9 B
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