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Dispersal and germination of nine maple (Acer, spp) trees in Changbai Mountain

area
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Abstract: Anemochory is the main dispersal mode of Acer plants and has close relationship with seed germination, but the
specific mechanism has not been clear. In this study, the samara of nine maple trees that distributed in Changbai Mountain
were dropped in still air to simulate their descent velocity and horizontal dispersal distance under different wind speeds, and
seed germination at the horizontal dispersal distance. Correlation and difference between morphological characteristics of
samara and descent velocity, horizontal dispersal distance, germination rate were analyzed. The results showed that: (1)
the samara length, samara width, and wing area of nine maple trees were negatively correlated with descent velocity and
horizontal dispersal distance. The samara morphology traits were not the best index for classification of anemochory species,
but the wing load could better reflect the wind dispersal ability. (2) The descent vertical was negatively correlated with the
horizontal dispersal distance, indicating the smaller the descent velocity was, the longer a samara stays in the air, the
farther it can be blown by the wind, and the longer the horizontal dispersal distance was. (3) A. wkurunduense, with the
slowest descent velocity, has the farthest horizontal dispersal distance, while A. triflorum, with the fastest descent velocity,

has the shortest horizontal dispersal distance, but the strong wind is helpful to improve the dispersal ability. (4) The seed
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germination rate decreased with the increase of the horizontal dispersal distance. The results can provide a scientific basis for
the anemochory mechanism of samara and the response mechanism that seed germination to horizontal dispersal distance,

and also provide a reference for the theoretical study of its population regeneration.
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Fig.1 The samara morphology of nine maple trees
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Table 1 Statistical analysis of samara morphological characteristics of nine maple trees ( Mean+SD)

R AR FARTE i P58 P IRE P i Pl A

Samara weight ~ Samara length ~ Samara width Seed length Seed width  Seed thickness  Seed weight Wing area
J;.I :fiédvhuricum 0.091+£0.130b  35.359+2.266b 10.242+1.440a 10.417+0.891b  6.484+0.277c ~ 7.947+0.434a  0.078+0.011b 3.545+0.612b
TP A. ginnala 0.018+0.003¢  25.285+1.240de 7.496+0.504a  8.293:0.644c 3.149+0.132g  1.776+0.157g  0.014+0.003d 1.628+0.192f
FEEM A. barbinerve 0.050+£0.008c  29.478+3.756c  9.931+1.277a  8.404:0.865¢ 6.247+0.695¢  3.120+0.288d  0.040+0.007¢ 3.139+0.745¢
TEHER A. uhurunduense  0.012£0.002¢  20.056+1.615g  7.987+0.479a  6.283+0.487d  4.684+0.374e  2.367+0.203f  0.013+0.002d 1.553+0.144f
L?Es‘fdosieboldianum 0.043+0.009cd 21.930+1.178f  7.229+0.474a  6.353+0.468d 4.213£0.268f  3.634+0.233¢  0.039+0.008¢ 2.059+0.177e
FEHIA. wriflorum 0.195+0.041a  42.404+6.175a 13.775£1.702a 13.337+1.224a 9.423+0.785a  6.501+0.821b  0.170+0.038a 6.467+1.206a
FHHEM A. tegmentosum 0.037+£0.010d  26.212+2.152d  8.865+0.714a 10.505+0.608b  5.955+0.366d  2.590+0.385¢  0.033+0.010c 2.511£0.480d
fARB A. mono 0.044+0.017cd 24.227+2.961e  7.905+1.282a 10.865+3.569b 6.876+0.746h  1.866+0.533g  0.037+0.016¢ 2.458+0.465d
/BB A. komarovii 0.025+0.004e  25.144+1.505de  8.896+0.635a  8.782+0.447¢  4.051+0.301f  2.287+0.141f  0.021+0.004d 2.398+0.225d
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Table 2  Statistical analysis of samara wind dispersal characteristics of nine maple trees ( Mean=SD)
b 12 i IV
Rafj t;-%ing @ﬁ‘j} Uik ) Horizoniﬁﬁi}fﬁsiiistance
length and width Wing load Descent velocity e 5 /e /e
FAB A. mandshuricum 3.495+0.347a 0.026+0.004b 114.843+17.878b  131.200+15.770bc ~ 207.311£13.907ab 228.533+13.755¢
T A. ginnala 3.382+0.201b 0.011+0.002e 77.085+6.916d 138.111+25.332b  185.211+35.804¢ 250.811+41.736b
FEEM A. barbinerve 2.986+0.283cd 0.016+0.003d 88.531+8.288¢ 131.433+41.351be  179.333+29.657¢ 211.667+38.415¢
AEHED A. whurunduense 2.514+0.164¢ 0.010+0.002¢ 74.960+5.390e 167.378+22.121a  215.744+29.932a 275.000+41.101a
BB A. pseudosieboldianum 3.040+0.170¢ 0.021+0.004¢ 113.964+10.082b  117.278+34.464c  186.556+12.582¢ 225.867+43.508¢
FFIB A. triflorum 3.112+0.467¢ 0.030+0.005a 143.219+14.405a 39.878+11.164e  157.133+13.034d 219.700+13.821c
TIHEB A. tegmentosum 2.966+0.237cd 0.016+0.007d 89.147+9.985¢ 115.911+25.242¢ ~ 198.200+17.071bc 264.544+37.403ab
AR A. mono 3.103+0.320¢ 0.018+0.006d 112.607+13.174b 86.344£15.451d  161.067+25.862d 207.289+19.641c
INHEB A komarovii 2.834+0.176d 0.010+0.002¢ 76.766+5.530d 121.778+30.910be  191.711+38.267hc 273.767+37.182a

2.2.3 KPR

H1 2 FTLLUA ), DR

W () FEAS BZE AN [ X (1 m/s 2 m/s 4 m/s) T BY7K 4 B0 25 14 fe ik (4%

4 167.378 ¢m 215.744 ¢m 275.000 cm) , L H X K 1m/s B, &5 HE M T 805 2 6 22 5 53 (P<
0.05) ; KUHA 1 m/s Fll 2 m/s B, JT R 38 32 e PR 08 9 A AR K 7 HIORE B8 554 (43 53104 39.878 em 1 157.133
em) , KR 4 m/s I, AR KSE 3 B 25 55045 (207.289 em) o AN, KR 1 m/s B, FIZRBE 5 B R
Bk RSB /DR ] A BN B AR 2 [A) T 0 35 25 5 s U 2 m/s BF S 250 R B A G b T A%
B /IR B ) P FBCBE 22 AR I 22 )t A 38 S 27K s KGR 4 my/s B RV AR RS ) 37 HOE B iz (H e
5 /INRE BRI T AR B ) 22 S AN S 38, O XG4 50 B o e %) € A B 5 7 T i e A L A e R 1 2 ]
WIEREES,
2.3 HFIESMER Y HEE T Z R A e

H 3R 3 W LA BAE R RHE Z AR EOCHE , filn & R it 53R FhF A Fh 758 Fh )2 R
TR AR F A K SRR Fh98 B )RR A E S MR R EADCHESE . MAIERRHE S
WA Z 8] 2 B IEAROCPE , R DR R B i 28 ) 5 B IE AR OGO, 5 B A R R SRR 2 R DG OG
F KT B IO B 5 DR R 2 A DG
2.4 Fhrug Ak SO B E A OC R

FRE AR O FhBHAS /K -4 B HE 2, W5 Fh 7430 3 41, 49 0400 g o e P s v B S e B s
3). ATLAE M A [l e A A W A SO AR ] LR S B 2 38, B B R R SRR [R) R FE A
AR OR RN T A SRR 7 1 2 R A AN R S s ) 22 5 (35 (P<0.05) 5 0 AR 1 W & A s R rp A5 R B G
WEEF H T H B T RO I B Y 82.835% F1 66.845% ; 2 AR M (B AN T3 51 B R 115 & A8 v 45
P B B R TR AR 1Y 37.187% 40.000% ,50.035% , 1 458 I 25\ 2510 T4 S I B 1Y 42.523% ,50.157%
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Table 3 Correlations between samara morphological and wind dispersal characteristics
ek SE
WipEw BURK BRW FTRK RTR MTEE FTER AEEH Y . DR A
3} R} . . § i - Ratio of k=Wl .
Samara Samara Samara Seed Seed Seed Seed Wing . . Descent Horizontal
. . . . . wing length Wing load . .
weight length width length width thickness ~ weight area . velocity dispersal
and width .
distance
Samara weight 1.000 0.865 " 0.012 0.659 * 0.839 " 0.765 " 0.992 " 0.926 " 0.208 0.807*  -0.716" -0.662 "
Samara length 1.000 0.041 0.671" 0.756 * 0.745* 0.825" 0.868 " 0.411* 0.659*  -0.502" -0.473 "
Samara width 1.000 0.018 0.063 0.003 0.010 0.051 -0.046 -0.022 0.021 0.068
Seed length 1.000 0.716 " 0.431" 0.650 * 0.676 " 0.235" 0.491*  -0475" -0.577"
Seed width 1.000 0.588 " 0.823 " 0.839 " 0.094 0.674*  -0.694" -0.598 *
Seed thickness 1.000 0.763 " 0.684 " 0.318 " 0.762*  -0.627" -0.301 "
Seed weight 1.000 0.921" 0.168 * 0.802*  -0.718* -0.666 *
Wing area 1.000 0.091 0.593*  -0.598 * -0.581 "
Ratio of wing length
atio 0 wing lengtl 1.000 0.370**  -0.280 -0.217
and width
Wing load 1.000 0.299 " -0.611"
Descent velocity 1.000 -0.752"
ﬂorizontal dispersal 1,000
distance
* FIRTE 0.05 7K FAHKME: 2 CRUR AL )
50 FI2 4% 100 AR 80 B
Acer mandshuricum Acer ginnala Acer barbinerve
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b 60 -
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L3 Dispersal distance

B3 9K FERRY HER EMELR
Fig.3 Seed germination rate of nine maple trees at different dispersal distances
AR NG FBEF 7R [ B 2 8] 22 57 W 3 ( P<0.05)
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A AN VAT, B TS B3 (P<0.05) , — R 5, 5 A4 170 4 32 8 | Hofe 23 A i
R B TR, B R B e , KU A AR R T s ' SR, 7E [ AR IRBE P 0 AR D AR e 1k B 2 RO IEEE
RETRE 7 Ay IR A A S0 AR RO B s Pl 2 VR LR R SRR ) B T A AR TR A 454,
YBCRE AR AT & TR, 3 SR T A B AN T S T S5t 6 R S, L T9C A o e e ) A A AN )
K (1 m/s 2 m/s 4 m/s) FBZKFY B R A (730900 167.378 ¢m 215.744 ¢m \275.000 cm) , JEH K
R /s B, B ST EUE B 2 M B 25 (P<0.05) , Rtk SCLAh - BE B 9wt K
A YE FE AR T R XU T, TR B A DR A 7 A RO - I B9 A 39.878 em, 58 HLJR K AT g 5 L ELATY
BORBM B A G, MG R B S 19 7K P-4 O 2 2414 [ A 82 b 3 ) Ferb 37 i k™ i g 2 4k
I, R R XA B TR m R BT ECRE R M R s R I SRS AR, BB 55 (Aster
subulatus ) /N K% ( Conyza canadensis ) R FREA SO B BEbR , I RERR )

RAEBIIE G T KALHE BT O sk, AXge b R AR = B 2 m, REAR SR BRSNS
%R AR R /ISR SR — M v B AR DA AP T B B B B AR AR 3 m, IR,
i RITABRIN 8 (Ulmus laevis ) BT S BB B /N 30 m™™) | Qnitk /N i H0A B 25 ] REAT B T X 4k P Fif
FERYERE , (I AN R R (R B B 18, P AN 30, (B B A M BRI AR 20 m P 3 HIUS (1)
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i, X AT HEER kP HOA &, Bl BB, O (A, pseudoplatanus ) B R0 T 175 W% 51 25 Wk 14 25 2 7 4l
PP TR S 1 BB o SIS B A s R, A R R T A R A R LR AT RE
R PRI AR AL — D E R E
33 PHUERE S5Fh Tk

W H R, H YR R R AR Y BRI, R, BB B B TR RE R BRI 4
AHFFEARYE 9 PR (7K 3 B 85 B Fh 2R 3 41, 43 A H LR B | v AR B s B, A B
PR B R0, Fh 1 & R TR AR, b 28 SRR T R BP0 e SRR AN [ I ) 22 5 3 (P<0.05)
Pearson FHOC/M TR A7 B 5P BERE 2 B & G, RRGEREMY U E I fh 1 &k B A E %
VEFR, BRI B B |, b7 5 i BOR A F ATl &% . Morse & Schmitt'"”! 1 McAlpine & Jesson'** 43 31
AR B AFE Y BFN S (A. syriaca ) FEAR P Fhik IR SC/NBE (Berberis darwinit) ¥  # B 52 4518
5 ERas R —30, A A TRAR A IS th A 2 UIRIE . der Weduwen & Ruxton Ak WAL 4 76 91 16
PrH B A AT BB, W A RGBS fig SE L B B 4 B 7287 PR EE sy Al b A
R E A R, 52 2 kYT HR R B R i, B0 bR DTS B IR UMK (A platanoides ) | ¥ I (A.
negundo ) F15H (A. altissima) P FAE B SIPBUK TN T F 0 kY HOT BE 23 InpTh & 2R B J L4+

AWFFEIE S IR 9 PR 2805 7K MR8 BRI (L 0 AT AR, 2 A0 b 1 %R 2
20% , H. 9 FhBA (0 11 & R W38 BN 5 53 A0, BRI fids . (1 208 oph 7 s s ok (H N & R e Fh
/7N, bR 5 SR WA Tl (4 1 & 8 0 ZE A [ i ) 25 S 40K, G2 FL D DR T e 5 b A B A AR IRAR B2 A iz JE
JEAE AR 5 BEA AN IR R i Rl T B & O F RN R BE AN A R B, K L XA AR B
FINE IR ZS 53 A1 T e AR M B, LA 22501 TG 4l B, YR A0 B 1 %)k B 2 S W] e N L e SR
oA AT RS AR R BB TR A9 25 CHEIR A AT, X — B 454 T R AS R T35 43
PR b1 &, LA RS TR, Bl 85 2 0 0 03 i Bt AR TR 5 4% 1 A 3 sl O 3 (I 8 R e )2
F) SR AR TR 2 1 S BE SRR BRI, A R R DL SR 2% A2 e S5 i AR ) AR b 7 1 % R T
H—AH5T,

4 %ig

ABIEFELL 9 FHHEA ) A SRR 38 e AU SR MRS R T e 1) B R AN TR XU T A 7K R
HE fREILL 458

(1) SRR ZS AR 8] By AL ] 2 B s AR 2R S 38 00 KT 47 R A T AL (E SRR 255 AN R fee oy
AR, T 2 BERL 3 S Wy b 4 KU fiE

(2) SSRAEZS P 5 B A I ), TR BB N, XA | A7 By T A M )3z Bl R AR,
L A B T4 msd R i3 e

(3) LR BE f M ) AE RS IS ) IR T A 7P S g P4y e , LS BB R e B ™ A R A
P ) MR 230 B 8 T P i DR A A - B 8 i S 5 K 30T R Sl 2R S W o ol A A 48 A 4 L Y
H L

(4) KFT5 1 LY B RS R B T ATt . R BOE BB , A S BRI BN TR T A
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