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Temporal and spatial characteristics of seed dispersal of the relict Gymnocarpos

przewalskii in deserts
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Abstract: Gymnocarpos przewalskii is a rare Tertiary relict species found in the desert regions of Central Asia; the natural
population distribution of G. przewalskii is declining owing to climate change and human interference. As an important life
history stage of plants, seed dispersal is not only critical for the survival and diversity of species, but also affects the
distribution and local abundance of species. In 2015 and 2016, seed traps were installed around G. przewalskii mother plants
in different directions in Hami. The spatial and temporal dynamics of seed dispersal of this natural population were
continuously observed. The results showed that seeds began to disperse in early June and seed dispersal in 2015 was slightly
earlier than in 2016. Seed dispersal lasted about 2 months; the dispersal trend was a single peak curve and presents a
pattern of mass dispersal. The peak of seed dispersal coincided with the peak of the first monthly precipitation of the year.
Dispersal occurred at the highest density and for the longest distance south and southeast of downwind. The seeds were
mainly concentrated directly underneath the canopy of the mother plant. As the distance from the mother plant increased,
seed density decreased, and there was a very significant negative correlation between dispersal distance and dispersal
density. The main reason for the high dispersal density of seeds of G. przewalskii under the mother plant is that its numerous

branches weakened the wind strength through the plants. Seed dispersal of G. przewalskii was affected by precipitation,
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wind, and plant characteristics. Seed dispersal before heavy precipitation may be beneficial for seed germination in suitable

microhabitats, which is a long—term adaptation of G. przewalskii to the harsh wind and drought conditions.

Key Words: Gymnocarpos przewalskii ; seed dispersal ; dispersal time; dispersal direction; dispersal distance
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Fig.2 Temporal variation of the seeds dispersal density of Gymnocarpos przewalskii, rainfall, temperature and wind speed during the
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Table 1 The relationship between seeds dispersal density and distance of Gymnocarpos przewalskii in different directions

T4 180A 3 L % -4 B A
RNy 75 1] P s Percentage of seed dispersal PBEE B A AH 2 2R 5k
Year Direction Max distance/m Spearman correlation coefficients

0—0.25 m 0—0.50 m 0—0.75 m 0—1.00 m

of seed density and distance

2015 it 0.25 100 100 100 100 -0.58**
ARk 0.25 100 100 100 100 -0.63""
xR 1.00 75 87.5 95 100 -0.85""
PN 1.75 63.51 77.03 85.13 90.54 -0.95"*
[E] 2.00 63.22 77.01 83.91 88.51 -0.96""
[ 0.75 81.25 91.67 100 100 -0.82"*
[] 0.25 100 100 100 100 -0.63""
(B[ 0.25 100 100 100 100 -0.63"*
2016 it 0.25 100 100 100 100 -0.58**
Pl 0.25 100 100 100 100 -0.63**
xR 0.75 68.18 83.68 100 100 -0.81""
N 1.50 61.90 76.19 83.33 90.48 -0.91*"
3} 1.50 64.44 77.78 84.44 91.11 -0.91*"
2] 0.75 85.18 96.30 100 100 -0.76""
[ 0.00 100 100 100 100 -0.46""
(i 0.00 100 100 100 100 -0.46**

s % fE 0.01 K- (XU b B A

4 HRSiHR

Tt~ R o 7] 0 25 A8 A Y e A AR ) THE A S 1 B S B Y P S vl o A T, AN [m] 40 e e
T B, 32 b s R I R R B RS R S5 R IEARIF S RO R AR A AR SR AR R T
Y HR W WA R[] L2 P A ) T B AR 5 R 49 i TR 40 191 AN 5 55 44 9 4% ( Populus euphratica) ™
IR PRI 1 4 VD I 1 2 P B 4F K (Stipagrostis pennata ) ') R 35 3K 5 L VS MUK ( Ulmus pumila L. var.
sabulosa) " AL, T EEA TR AR Y] | = VTR AR 0 = AN B B RO 2 R e i 4R AT — U AR R I
T HoE S S et 2 (B A 5 e Y By s B e R HCE: | B Fh 59 HO% BEA WD, B2
FRaE , Bl B IS T RS R L, TS SR A b R Sk MR ( Haloxylon ammodendron ) ¥4 TSR T B 25 90
d, fHEFFTERDIT MR HUN G E 2583 1 Ry s . R BA S KETF R IT AR T 5
PRIERRZE S R FEARR R O RS S SRR A L, (L 2 B AR vh R B B B, — S A A A
W) 0 FE AP i A 5 5 S i SR T 1 B RR ARG 2R 257 3 AT LA Mg AR SR R B AR 5 R0 B0k
FRHAL, A [ (3 BRI AT 4™ B Bl s W A AN [, PT RE 2 5 M AR U R K SO RS R 1 22 5
K, TEBRRAFDFH B 0], LI X B4 — R KRR, Lin 5515 70 FRSg ity SRR P oE 1 45
R, /NP B R A7 BN S R K bk, BN TIA I BRR AR T 1B 18], — R S & I KA ) T Ho b 14
Hh B, 3R LN 1) A DR P SR T LA g W It A5 Sl R I R R R ) S AT B
FhFAE IR BT 560 R A BBAFILE ) 45 X SR ARh 78 & B 9E R W1, B AR R R IRIR, R
() A8 A5 F T - 240 R I TR AR B 2 d,30/35°C 1 A 3N 95% , 35k 3R B b 738 L7 2Rk HLRA PR i &
R ARG . — R, FEBERE K BEA TR B A A AR R AR RBIR (%, W R A 2 05 1 IR R A
TP &2 I 7 IR R, 6 A 7 A KRR, H 51X 10 4F (2007 4E—2016 4F)
T EFIREK BB K 7 A A K BR AR 8 258 i 7 = et & sty UL X 37K 45 26 HL iR B2 i
Bl AR A AR, AT AR O B R T I AL S TE B I& M A Tl X e —E R AR T

http ; //www.ecologica.cn



73] KA A B B R AR 1 I 2 R 7

Foft 587 & LA A M) T LS BRI A SERT | [RINE [k IS By A AT B 1 AT R B, a i iy
SIS KB, 2015 A1 2016 4F, T Ja FEBRARAAE IR B 2294 A BRI A 6, BTz Ff e K K i o8 sdh
TYRL, SR HAE BRI N A 45 R

WFFE DX REATIEIXURITPG AL XL, P5L G T g R AR 1 D7 1o S X5 1], AL AN PG AL T ) Ay 38 X7 1], AN [l 44 R R
BB AT BAENUARY TE B AR RS 7 1], B MO R | 86 XU E LAY AL T [l b4 OB BE /IS, By i
BEESHGI . Heydel 552 Rt | XU 7 1) RV FE 1175 A0 23 5 0 R 6 e i) 023 1) (™ BIOBE X, 35k T DA A
[RIAF A BRER AN R 7 i) 7 IO B SN [R5 1) b b5 B s 9 25 55, PR ke, KU R 73 O S B A 2 —
TERA TR L — SR R4 S 4 R — B O TR AR ORI 92 A= 1 5 S D T 144 [+)
BUAA Rt — L BESE . TEARBRSEH, HOR 2015 4R 2016 4F 4% J7 [l RO AR Rl -9 B g AN [R] , (H A1
S Y RCEAR Y L i P, B R PRI A3 I, 97 B B8/ RIS RO B S A 2 A SR O
KF(P<0.01) , X Ff LABERR g O 9 9™ BIORS Jg 5 B8 I Z1 40 ( Pinus koraiensis) MR LA K 22 BUILTE (Artemisia
halodendron ) SEAF YA BIURS SR AR 2274 R A B 2 (D38 2 AR A7 B 1Y, 7 HECHE B B ke T A )
REPE LA RCRSE A6 O F ELZE TR RIES [B] AR ARAR R BORARBOA B 10 225 B 2 B % 4, X
BRI KT B T — 5 R B RS54, TS B80Rh 4 b 7 BIC7E B R BRI O 52 PR AR O AR R R4
AN, — 2R /N RA YR OB R A 55 ) AR SR S A R BERS I IR B
07 NI PRl 43 A J R BRSRARF hk /N HLELA DO T 14 7 A7 25 R | A AT 2 )
SRR T Y B B, (B — kY BBl TR A W] BE A KU A R HEA T 0 B o s 14 M3

S 3L HR ( References)

[ 1] Levine ] M, Murrell D J. The community-level consequences of seed dispersal patterns. Annual Review of Ecology, Evolution, and Systematics,
2003, 34; 549-574.
[ 2] Nathan R, Schurr F M, Spiegel O, Steinitz O, Trakhtenbrot A, Soar A. Mechanisms of long-distance seed dispersal. Trends in Ecology &
Evolution, 2008, 23(11) : 638-647.
[ 3] Chanyenga T F, Geldenhuys C J, Harvey J. Variation in seed rain from Widdringtonia whytei growing in different conditions on Mulanje Mountain in
Malawi. Southern Forests: A Journal of Forest Science, 2011, 73(3/4) . 123-129.
] RE®, NER. A TERAEY S AR, £50E, 2012, 31(9) : 2397-2403.
] Gutterman Y. Strategies of seed dispersal and germination in plants inhabiting deserts. The Botanical Review, 1994, 60(4) . 373-425.
[ 6] Howe HF, Smallwood J. Ecology of seed dispersal. Annual Review of Ecology and Systematics, 1982, 13. 201-228.
] Wang B C, Smith T B. Closing the seed dispersal loop. Trends in Ecology & Evolution, 2002, 17(8) : 379-386.
] Bullock J M, Shea K, Skarpaas O. Measuring plant dispersal: an introduction to field methods and experimental design. Plant Ecology, 2006, 186
(2):217-234.
[ 9] Clark J S, Silman M, Kem R, Macklin E, Hillerislambers J. Seed dispersal near and far: patterns across temperate and tropical forests. Ecology,
1999, 80(5) : 1475-1494.
] Howe H F, Miriti M N. No question: seed dispersal matters. Trends in Ecology & Evolution, 2000, 15(11) ; 434-436.
1O WIEY, FOKar, 2, KRR, WTVLR I SRR MR T I i s B AR, 2005, 16(5) « 815-819.
[12] XU, S NLLW LI (Pinus koraiensis) MBI T TRYE 28 3. /RS54, 2008, 28(11) : 5731-5740.
1 A, A, B, WESOR, MEHE. TR TV MY MM R TR A RO, AR, 2012, 32(11) ; 3440-3448.
] LiuHL, Zhang D Y, Yang X J, Huang Z Y, Duan S M, Wang X Y. Seed dispersal and germination traits of 70 plant species inhabiting the
Gurbantunggut desert in northwest China. The Scientific World Journal, 2014, 2014 346405.
[15]  Eit, B, %00, 5, WAaN, 2N, BSCEE. 58 BN/ UM B TR ReEEmfse. WKL, 2017, 39(2) ; 429-434.
[16] Zhao X Y, Baskin C C, Zhu C Q, Baskin J] M. Fruit dispersal dynamics of the cold desert shrub Zygophyllum xanthoxylon. Seed Science Research,
2017, 27(4) : 303-310.
[17] SOk, BEoh, e, W, 22t R IUHh XA AT SRR AT RE 9 25 (6] 23 Al ey, B2, 2010, 19(5) : 239-249.
[18]  XmaAk. vbWEAk i B P AR (0385 IO X0 5 B A AR e ML B, JE 5. YV AL, 2004 91-96.
[19] Trakhtenbrot A, Katul G G, Nathan R. Mechanistic modeling of seed dispersal by wind over hilly terrain. Ecological Modelling, 2014, 274, 29-40.

http ; //www.ecologica.cn



8 G 39 &
[20] E3cde, £58, SRS, XIERE, MR AR AT WY SRR A SR K SIS RRIE. AR, 2015, 39(10) : 980-989.
[21] £, £55, £, BIER, e, IRl WRMHYBSRA (Gymnocarpos praewalskii) 5 AL AR Rh AIBEE P R REETEVE. HEY
B, 2017, 37(1) ; 86-92.

[22] ZEWas, R, BI3C0. SRS B BB AR MRS IE LK AL EEFIRK, 2016, 35(10) : 2592-2598.

[23]  JHRK, 29B%. Sk £ s B AR BT AL R, R 54, 2017, 52(4) : 487-495.

[24] BBF, R4k, Se -, BEpils. RSN XM R AR W AR AR, PURI AL IR, 2017, 37(1) : 49-53.

[25] SREPE, R, 5k, AR, &V, BFEE, 2R, ZIMIE. WA T HUE R 2 Ak R, A28, 2005, 25(8) @ 1994-2000.

[26] Jemier, T2, D, ek, T, & /RIEE AR BRI B 4L R ( Stipagrostis pennata ) FREEFPFHI4FAE. TR XIS, 2014, 31(3) :
516-522.

[27] B, skamll, XIEZ, AR, Fl, XM, EE/REH AR T SRR T RIRE. 42352741, 2012, 32(19) : 6270-6278.

[28] Culot L, Muiioz Lazo F J J, Huynen M C, Poncin P, Heymann E W. Seasonal variation in seed dispersal by tamarins alters seed rain in a secondary
rain forest. International Journal of Primatology, 2010, 31(4) : 553-569.

[29] ZEhH, 9BUE, HiAAR. ARVLHREAGH B WA AR YR S RS 073 HORmE . A=Y Z2HEE, 2013, 21(5) : 572-581.

[30] AR, Fh b, E52, EEE. JEteh il XN TR T F . JEatbilk 24, 2003, 25(1) : 28-31.

[31] Ramos D M, Diniz P, Ooi M K J, Borghetti F, Valls ] F M. Avoiding the dry season: dispersal time and syndrome mediate seed dormancy in
grasses in Neotropical savanna and wet grasslands. Journal of Vegetation Science, 2017, 28(4) : 798-807.

[32] Heydel F, Cunze S, Bernhardt-Rémermann M, Tackenberg O. Long-distance seed dispersal by wind: disentangling the effects of species traits,
vegetation types, vertical turbulence and wind speed. Ecological Research, 2014, 29(4) . 641-651.

[33]  TMWOM, BRRIZE, s2WIfR, B83k, KUK, AR, Skardr, 4, 08, Fh T IR, BRI, 2007, 26(10) ; 1646-1652.

[34]) BWAGE, Z5JK4E, EREREL, RARAK, ZEEEER. WEshvb RN 22 UL A Rl T O AR SR POARAR A2, 2005, 25(9) « 1821-1826.

[35] PRk, Wi, ZHR0 MDA TR IR AR S SN AL AN TR E ARG, R85, 2013, 32(4) : 832-837.

http ; //www.ecologica.cn



