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Morphological and reproductive characteristics of the sprouts of Magnolia

sinostellata thickets in different habitats
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1 Lishui Academy of Forestry, Lishui 323000, China
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Abstract: The Magnolia sinostellata species has a strong sprouting ability. To understand the morphological and
reproductive properties of the sprouts of the tree species growing in different environments, five habitat types, including the
shrubberies (SH) , Pinus taiwanensis forest (PTF ), deciduous broad-leaved forest ( DBF), Cunninghamia lanceolata
forest (CLF) , and forest edges (FE) were selected on the same aspect. The number, basal diameter, height, branching
patterns , flowering and fruiting characteristics of the sprouts of M. sinostellata were investigated in the representative sites at
five different habitats. The results showed that (1) the plant density of M. sinostellata was the highest in the P. taiwanensis
forest. No differences were observed in the sprout number of each cluster across the five habitats. A certain relationship was

observed between the basal diameter of the largest sprout and the sprout number of each cluster, but no relationship was
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observed between the height of the largest sprout and the sprout number of each cluster across the five habitats. In all
populations investigated, 82.5% of all thickets were composed of more than two sprouts, indicating that sprouting plays an
important role in the regeneration of the M. sinostellata population in Lishui. (2) Except for the sprout number, the
morphological parameters ( basal diameter, length, overall bifurcation ratio, stepwise bifurcation ratio ( SBR, , and
SBR,_,), and length of first-order branch) of the sprouts varied with different habitats. The basal diameters of the sprouts
of M. sinostellata growing in the deciduous broad-leaved forests were the smallest across the five habitats. The basal
diameters and lengths of the first-order branches of M. sinostellata growing in the P. taiwanensis forests were the smallest
across the five habitats. The overall and stepwise bifurcation ratios in the shrubberies and the stepwise bifurcation ratios
(SBR,_,) at the forest edges were the highest across the five habitats. (3) Both the basal diameter and height of the
reproductive sprouts were significantly and positively related to the flower number per reproductive sprout ( P<0.05). The
flower numbers per reproductive sprout and reproductive sprout ratios showed certain differences across the different habitats.
The flower numbers per reproductive sprout in the C. lanceolata forests were significantly greater than those in the
P. taiwanensis and broad-leaved forests and at the forest edges ( P<0.05). The flower numbers per reproductive sprout and
reproductive sprout ratios in both the P. taiwanensis and deciduous broad-leaved forests were lower than those in the other
habitats, but the fruit sizes, seeds of each fruit, and mean fruit-setting ratio of each cluster in the P. taiwanensis forests
were the highest across all habitats. (4) The M. sinostellata plants were sensitive to the environmental changes. Except for
the sprout number and stepwise bifurcation ratio (SBR, ,), the morphological parameters and reproductive characters of
sprouts were significantly influenced by habitats and altitudes. This study indicated that the sprouting properties of M.
sinostellata were mainly controlled by the inherent biological properties. On the other hand, the morphological and

reproductive characteristics were markedly related to the environmental conditions.
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Table 1 Conditions of Magnolia sinostellata communities ( Mean+SD)
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Table 2 Morphological characters of sprouts at different habitats ( Mean+SD)
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SH 542+402ab 6.4+5.0 2.52+1.87a 3.00+1.16a 3.4+2.6a 13.4£6.2a  3.38+0.38a 3.32+0.61a 3.61+£0.54a
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Table 3 Reproductive characters of sprouts at different habitats ( mean+SD)

L i
H A A it " gk . " BRI IS
TBALIE g L R R R R N K AT .}:
Hs Reproductive . o . Fruit-setting Fruit-setting
. Reproductive Fruits per Fruit length/ Seeds per . .
Habitat sprout . . g ratio per ratio each
s sprout ratio/ % reproductive cm fruit/ A .
flowers/ = N reproductive cluster/ %
sprout/”]
sprout/ %
SH 15.1+17.8ab 75.2+25.5ab 1.0+0.8b 4.83+4.67b 2.7+3.3b 1.1+6.2a 1.2+3.4b
PTF 7.8+8.3b 21.6+35.1¢ 2.0x1.8a 6.35+2.21a 9.6+12.5a 1.2+4.3a 6.1+8.3a
DBF 9.4+8.1b 45.5+37.5bc 0c Oc Oc Ob Oc
CLF 20.1+20.4a 75.1+38.4ab 0.7+0.7b 4.76+1.52ab 3.2+1.7b 4.2+6.2a 4.6+1.7ab
FE 10.1x12.8b 78.9+29.6a 0.5+0.6b 3.85+1.91b 3.0+2.8b 3.9+5.9a 1.3+2.5b
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Fig.1 Relationship between morphological and reproductive characters of sprouts
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Table 4 Influence of habitat types and altitude on sprout morphological and reproductive sprout characters of Magnolia sinostellata
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—_ — » A A L
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Variation Sprouts . Sprowt @——mm——— ——— Reproductive ~ Reproductive o,
Numb diameter heicht . 3 OBR out . ratios of
sourees tmber of sprouts e %h KIE SBR, , SBR, , ;plf)uv Sp?u reproductive
Diameter ~ Length owers ratios sprouts
Jace: v i ]
Hffiti:: 0.503 0.033" 0.040 0.078 0.013" 0.118 0.170 0.107 0.028 * 0.006 ** 0.034*
Altitude 0.441 0.036 0.043 0.044 0.023 0.665 0.452 0.808 0.027 0.014 0.013

*H M FR 25 5 (P<0.05) Rk #1755 (P<0.01)
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KX F  EIERCE SRR R A MR (E 1 E—1F) X 5 A4k A AR50 00 TG 75 A Fiok 0K 75
Xl ( Fagus engleriana ) 4 s5ANIR] , KU 7K T X B8 A= BB T 5 BRI R/IN A BB B8R it 55 B R v B2 19 S22 TE A DG OG
R SRR R AR ( Cercidiphyllum japonicum ) HAS[R] , 7 75 4 W A 5SS b 25 R FIAR R B B TR
AT R A MR TR AR R B 22 I A 25 5, WNTE ST Sl R A 2 1) U TR HE AR AT
TR A Sk LB LA AR, 5T 3 22 A AR I RCEICRE A 22 57, (EAR ) A= 358 22 1) 18 Wi A DR/ R i B A 22 5
(F2), BLHIS T 36 22 (WA RE AR T AE 32 22 ol HL AR M~ R st 1 TAT A A /N Bl e B 2 S5 T BB WA AR )
DA BN AT R K+ SR 43 IR I s S 25 52 B TRRAIFSE
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JE B R B A AF IR AR 2SR A A 85 BRI S T Ak 9 el A 5 0 T 1 1 RS 4 PR 28 45 AN AR TR, 40
M RIEA R AESE AR A BORZE R . XA =, A WL AR R 5 A2 i BT IR DA ¢, DB ¥R
S R MR A T A SR B R I L A R AR R A B T R JRIR AR R, A AR Ok
R A b Ao ) 5 4P AR N 30 7 T 22 AT RS AR R AR (36 2) DI RO A M AR . 1 80 i 36
B %A (25 A ) 2 Wi 5 AL A A 200 TP AR ) ] I AMRRAZ AR BR324 — SRR B R B B 35 55
THEFART , 7T AR5 3 HUBURIBIR S A 00 AR B PRI 57 7 3 24 A K A AR
AR ARSI B AT M AN [R] O Rl S8 )+ IR BE A (1 TR G B i v R
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191 e HAE 15 5 A AR R A 14 10 BEE T8 S 2R (P>0.05) , U A FF A6 2 LA 1 P9 A5 WL J5 14 B B8 O Ty
ARAN A A= B L) 5 75300 32 B AL S PR 85 2% 1 B e o B Y SR B i 2 s 2% AR R SE R, S 7 B 24 4
PREYLE S AL i S L AR SR R FEAT DG (3R 4) |, B IR T T2 I, a0 IAAERIEE SR RO AZ AP 7 it o
ARE R AR B LA, 57 T 2 A AR A A FE W A AR i SO L R B i T R a3 (H L ZE SRBLAT 2 3L S
TEAEHIRAN R Y BEGR , A s VAR B LA AR T 517 5 22 A BRI R S B R b 7 O g DAY 1 25 52 A P4 ] I
o TR R I I R T ARFIAZARAR (36 3) , AT BE BT LLAABRTR 50 77 22 AR TT AL, Pl A= A b <5 2t W] 191 0T 4K
TEWG 5| FH3 B T e T R AR, U B BB S S i 5 T 2 AT 5 B I EE R R 5 ARl
BERIR 57 22 B AR S WSO AL S A5 SEAE ORAT — B R (3R 4) , AT B e AT B A S B B AE 1
S T ARG PRG35 o T I R bR R AR R T R S A R BIAE SR (R 3) . R
T E RS HEY) , B MAOCE AT BRI MR B A P R R BRI R BRI
RIS IR A S R U1 A WL 43 T SR M 5 M 46 S5 S 2 2 R 00 A ey B e 22 58 R L AE
BRI LI A B FEH R
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S A FEAE YR A I IO SR A 558 28 Ak S A% by B R sl 0o 5 17 6 22 AR 28R B R A B O B 7 THI Y
SR PRS2 MR S5 T B 22 AR A L AR A S B PR R S HSE IR AL TR T i o 7 22 A A 2030 7 R A B
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(2) ANFIAESE 5T B2 BB SR AF AR 22 5% . 5T B 22 AR GRS A8 1 24 19 BB OR /N S e 1
IEAHRIC R AR TR WA A AE 1 AT IR B KRR o VMR AR 57 B 22 AR SR A AR o S L2 SR I IR
BARB IR T 577 22 AR A AR B AR (BB 4 50 R R A TR B A SS SR e

(3) LEBEAAT X 5T B 22 WA A5 SR B R A7 AR 25 RO A S5 IS TR R A o JBE X 5% 77 6 22 W G
HAR WL R RSB RCAE R AR BRE HEA SAE BR A R A SR AP AE B E R

B AL BRI JR) 57 3 22 /NP B3 TR [ % R A5 RN K A A AR VN 2R [ 75 2 I o3 B A0 A A
e — I

22 3L Hf ( References)

] REbR, BRAETE. WIVIAR 2 JE—FrFh. M2, 1989, 27(1) : 79-80.
1 W&, fRumid, BN, XBs, FEE, HEK ST AR EY A SR RIEI. WAl RHL, 2001, 21(4) : 11-12, 24-24.
1 TR, R PEFLLEL . T mAAEE B AR, 2004
[ 4] A ARIEHEES . HEESEHY 2T CE—H) . P2, 1999, (5): 4-11.
1 RGN, FHREA, IS, BkiE. SEARAEY XK 22 RHE P RS AR. Mol A RLRI, 2008, 33(5) « 40-43.
1 RVEE BRI, SEE, NG, B, A ST R AR SRR S OEST. WAL RN, 2015, 35(3) : 47-52.
] T, T, S RE, Wb, BRTIY, IR, W, TR L FEA MY 2R R LR LR IE Y. fE @R, 2015,
(12) ; 66-67.

[ 8] XUBe, fhumtd, MR A, XVHM, ™. ST ALHRERE. ekl R, 2009, 13(6) : 31-32.

[9] /3%, RERE, X\TH, B, P 57 ARZIE0 R 5IEE T, MPBEFT, 2014, 34(2) : 182-187.

[10]  AREER, A, XIEHe, SR, HTM. SR Rl BRI ARPIS. Fi, 2013, 32(4) . 118-119.

[11] FEREE, A, KA, TaM, TRAT. AP UEE S AR, AR, 2005, 16(12) ; 2459-2464.

[12] kA%, FEW, Ef, BTEERIM, STARAE. M A 2 BB MM R A P A 8 S PRI %4z, 2010, 30(4) : 669-775.

[13] Aubin I, Messier C, Kneeshaw D. Population structure and growth acclimation of mountain maple along a successional gradient in the southern

boreal forest. Ecoscience, 2005, 12(4) ; 540-548.
[14] Del Tredici P. Sprouting in temperate trees: a morphological and ecological review. The Botanical Review, 2001, 67(2) : 121-140.
[15] Kubo M, Sakio H, Shimano K, Ohno K. Age structure and dynamics of Cercidiphyllum japonicum sprouts based on growth ring analysis. Forest
Ecology and Management, 2005, 213(1/3) . 253-260.
] HEAREE, XS, WP RTOR SR R ALY Z )R OC R SRR ST . Wi RH, 2010, 30(2) : 22-25.
[17]  BRK, B, RESHR. AP A A ORI OCHERE. 42824403, 2007, 26(7) : 1114-1118.
1 ZER, RAT, BRI, (/N 3 R E AR E SRR AR B 5 R B A AR S, WAL RIS, 2017, 37(1) : 1-5.
1 SOUE. W KBRS P OLAR AR A5 AT A% SR . DU =05, 2001, 19(3) : 233-240.
[20] ARBEEA, BUIR, RoRWL, B, WIEA, iR, R BEAERTE B R BT, B I AP AR 4R, 2007, 15(4) : 301-306.
[21] RITEE, T8, PRER, BUAM. FRORETAE R . Mok R, 2007, 43(9) : 74-82.
[22] B, JElZ0, RINS, BXBIK, X052, MR/, KUK KRS A 0 5 m A I RS2, 2009, 29(7) & 3665-3669.
[23] Kubo M, Shimano K, Sakio H, Ohno K. Sprout trait of Cercidiphyllum japonicum based on the relationship between topographies and sprout
structure. Journal of the Japanese Forestry Society, 2008, 83(4) . 271-278.
1 HEZE, TV, SIS0, 2L WEHYRAAUUEAR B AT AR SR T I 25 375, W A2 224, 2005, 16(7) @ 1200-1204.
1 Earde, BIUM, BUKAS, 2, XL EILEERY NMER 2 A4S A SRR A ST, R, 2006, 26(6) : 1862-1871.
[26] HEZ, Iy, AP, 22020, SR RAABUEARFIEHE SR e . DU YIS, 2002, 20(5) « 365-370.
1 BkEE, T PIRRERR K 22 IR AR LI S LA, B R AR, 2017, 31(2) : 91-96.
] G, RS, TR =W IR KA AR AR T SRESE. AR al, 2012, 30(2) : 153-160.
[29]  Dieringer G, Leticia C R, Lara M, Loya L, Reyes-Castillo P. Beetle pollination and floral thermogenicity in Magnolia tamaulipana
( Magnoliaceae ) . International Journal of Plant Sciences, 1999, 160(1) . 64-71.
[30] Hirayama K, Ishida K, Tomaru N. Effects of pollen shortage and self-pollination on seed production of an endangered tree, Magnolia stellata.
Annals of Botany, 2005, 95(6) . 1009-1015.
[31] T, AR LT A YA MR GEBACRIE R [ D] dbat: duntsl k2%, 2010.

http ; //www.ecologica.cn



