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Sprouting characteristics of woody species in a subtropical evergreen broad-
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Abstract: Sprouting, an effective means of regeneration in woody plants, gives the forest community a great resilience.
However, most previous studies focused on seedling regeneration, so the importance of sprouting regeneration in forests are
still not well understood. Using a 5 hm® plot of subtropical evergreen broad-leaved forest in Gutianshan National Nature
Reserve of Qianjiangyuan National Park, we quantitatively analyzed the characteristics of sprouting in woody plants, and the
variations of the sprouting abilities of different taxa and different functional groups. Results showed that: (1) 64% of
species and 20% of individuals had sprouted, and sprouted stems accounted for 24% of the total individuals in the plot.

(2) There were significant differences in sprouting ability both on the species level and on the family level ( F=13.11, P<
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0.001; F=27.45, P<0.001). More precisely, the species Corylopsis glandulifera, Chimonanthus salicifolius, Viburnum
erosum, Eurya rubiginosa var. attenuata, and Pieris formosa, and those in Calycanthaceae, Caprifoliaceae, Magnoliaceae,
and Fagaceae had high sprouting abilities. (3) There were significant differences among different vertical structure layers in
sprouting ability (F=117.5, P<0.001), and the sprouting abilities of species in the shrub layer were about twice those in
the canopy layer and sub-canopy layer. Significant differences in sprouting ability were also detected between different life
forms (evergreen vs. deciduous) , where the sprouting ability in evergreen groups was higher than that in deciduous groups
(P<0.001). Sprouting regeneration plays an important role in subtropical evergreen broad-leaved forest and may be one of
the mechanisms related to species diversity maintenance and community succession. Shrub species and evergreen species

have strong sprouting ability, implying that sprouting may be a plant strategy for shade tolerance.

Key Words: sprouting; regeneration; functional groups; evergreen broad-leaved forest; Gutianshan; Qianjiangyuan
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PRI AR R AR AE I A IR, LA W A 5 P R R AR A W 2 RE PR LR 22— ORT, AR 81
A BB EAT AR REAS BIRALES . ASHIF S T TR ) 52 2 el vy P L S R S 2 B AR 5 b A B A A 9%
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1.1 WS HMEAL

5 hm*FEHL(FEIESE 200 m, ZRPE < 250 m) o7 TR VLR [ 52 2 el oy LR R 1 AR AR 3P DX (29°10719.4"—
29°17'41.4"N,118°03'49.7"—118°11'12.2"E) , iz AL v S HGHF MR i 28 KU X, 4R~ 4R B 15.3°C,7 A iR
27.6°C ,1 H¥EH 4.1°C , SRR 1963.7 mm , AHXTIRE 92.4% , EEALPEZERIAG H S K (350—
800 m) A MR AZ AR (800—1100 m) FIEFHAR (1100 m LA _I) % | Sk i AR = R REsb i

The Center for Tropical Forest Science ( CTFS) FIH A bR w72 | &I 147 A FP I8 46 B 100 &, Fithk
( Castanopsis eyrei) Auf ( Schima superba) . 5 FEAS ( Pinus massoniana) \EAEESE AR ( Camellia fraterna) M-
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5 ( Chimonanthus salicifolius ) % ZFEHL LA . AUBIFE R H 2007 45 (4 I8 A B0 | I35 B e A Hh rh
(9 200 mx240 m X3 ( ISR 120 4~ 20 mx20 m BY/INEETT ) SRAFSEETE 5 Wl A OB AE
1.2 Wi48hR S hRERER 4

ARUAFFE LA Z2 25T (multi-stemmed trees ) (Y742 BEGARACIRWT AL BFr, RIGHT A9 251 D\ 32 25 580w 4R
ok, R —AZZET e AR, e A, O SR AR Rh RS | 2K M0AR DB 2R A S e 5

WAERIT(20 m x 20 m) Wl R AR BE T = W0 b 09 AR AR R R B IR BCR ARR TR N
Wb AR AR SR L AR SRR BT B AT 1 B A2 BB ) = S HE A W b 0 W 26 AR 2 5 R BT
AP B AR AR R R R B AR R L A3 SR AT 43 SIHE RO SR 17 3,
Yt LU BRRE DT 8 T 3 (8 3) 19 124 DR e AT 2R BB ) oA, BOKF LU IR T B2 T 3 (% 3) 1)
41 DFFHEFTWI A RE T LA . DIRESSIE 73 T A5 M 2 D REIE RN AR TR AU D RE R, b e 45 M 40 ARG 2 |
TEARZHFENRZ AT AL Ry i A S P 2680 3 B 250 2 5 AR TG BUKPS4 DL 120 MR D7 #0470 A g
i,
1.3 Bdiatr

GErT b SRR PR R 3.3.1 thogal® . RS R I 225087 (One-way ANOVA) K5 Fh /K- FHK
- AR EL KO LB A RE T 25 St R A t-test R IR H 4Rk 5 P M SHE T AR R Z I 25 S

2 #HR

2.1 b P AR A 2 R

FEHL NI 94 MR A T oA TER AR (3R 1) S8 33 B 60 J& , B & FiKF E g A Lo 53 51 A
71.74% .60% 55 63.95% , FEb P05 825 T 50 23450 &, Hd B2 40 14420 #R (1 61.49%) , £25F
B 9030 Bk (15 38.51%) , Z2E T/ EAEART, 2K 3486 Bk, i/l 2K 5544 ¥k, BZEFhIkk T, HoA AR 4
RETIAMA SR 13961 #%, (HREHE S THUR 1Y 59.54% . FEHLINA 53 DRIFH G R R IHT AR 4, x5k
PRI AEL LA 459 Pk

x1 BHEEHRHMEBEABSHE

Table 1  Composition characteristics of the sprouting individuals in 5 hm? plot

R R PR B A% et
Regeneration strategy Species richness Proportion Individuals Proportion
1. BAZEF (CRf4) Single-stemed trees 14420 0.615
1.1 E#§ 4 Non sprouters 53 0.36 459 0.020
1.2 #AEW 4 Potential sptouters 13961 0.595
2. ZZF (B #iE) Multi-stemmed trees 94 0.64 9030 0.385
2.1 F2X Stems 3486 0.149
2.2 #itE 25 Sprouting stems 5544 0.236
ST Total 147 1 23450 1

2.2 A[EGHEREKT- R AR BE ) 22 5

PrioKF L, 24 B F e B A= BE h 25 R B 3F (3R 2, F=13.11,P<0.001) . oo iR JE 4L ( Corylopsis
glandulifera) MBS B S (Viburnum erosum) 78 R4 ( Eurya rubiginosa var. attenuate) 3T 2 [if
K (Pieris formosa) \¥5 111K % (Magnolia cylindrica) WREAERE ML T 50% (3% 3) , JLHIEMI A 75 X
HUARE (Lithocarpus glaber) ,ANUARE =K HAERES 0T 12 (323) . BHAERE JI BRI AT 20 A4S F
TEA A EE HEH R R 7340, B SR Z (£ 3) .

FOKSF 1 AR B ERE 122 5 B3 (£ 4,F=29.58,P<0.001) , FHrp MEMERL AR AR 523)
FHERY W ERE N BGR (£ 5) o IR FEFRE FLRG BRI NSRRI Bk, A iz (R5) o
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Table 2 Variations in sprouting capacity at species level in 5 hm? plot
T 250 Hr B 7 A Y5 F1{E P{H
ANOVA Df Sum Sq Mean Sq F value Pr(>F)
YFl Species 123 119.1 0.9684 13.11 <2x107'
575 Residual 3811 281.2 0.0739
3 A ARIBIR 20 MR EARE
Table 3 Sprouting abilities of top 20 species in 5 hm? plot
i O S ke et B UL i
Species Individuals Plot number Spro.u.tmg Vertical layers Life forms
of occurrence ability
BRUEIRAE Corylopsis glandulifera 397 29 0.78+0.27 U D
W 554 Chimonanthus salicifolius 3233 113 0.64+0.24 S E
BB JERE Viburnum erosum 40 18 0.61+0.45 S D
AEILLIMGHS Eurya rubiginosa var. attenuate 318 58 0.58+0.43 S E
FEM LA Pieris formosa 447 26 0.52+0.37 U E
5 1ILIA 2% Magnolia cylindrica 6 4 0.50+0.58 C D
H WX Cyclobalanopsis glauca 845 99 0.48+0.38 C E
fi8k Lithocarpus glaber 530 92 0.46+0.38 C E
Ahif Castanopsis carlesii 29 11 0.45+0.46 C E
LU ZL Rhododendron mariesii 14 6 0.44+0.50 S D
K5 A Vaccinium carlesii 221 54 0.43+0.41 U E
FH: Cinnamomum subavenium 155 56 0.40+0.42 C E
H AT A X Antidesma japonicum 13 6 0.40+0.49 S E
T ASE Osmanthus cooperi 20 10 0.40+0.52 C E
JNH- 14 Photinia parvifolia 36 20 0.39+0.49 U D
HE LR Symplocos anomala 53 16 0.37+0.47 U E
W RAFEZLA Pertusadina hainanensis 19 11 0.36+0.50 U D
1§ Myrica rubra 94 47 0.36+0.45 C E
I Machilus grijsii 235 38 0.35+0.36 U E
FLIEAE Manglietia yuyuanensis 4 3 0.33+0.58 C E
C: MIEJZ Canopy layer;U; WITAJZE Sub—canopy layer; S:#EAJZ Shrub layer; E: % %% Evergreen; D ¥ 1 Deciduous
x4 FKFEHRHEERNER
Table 4 Variations in sprouting capacity at family level in 5 hm? plot
J5 2530 A SRl ¥g5#n F1{H P
ANOVA Df Sum Sq Mean Sq F value Pr(>F)
Al Family 40 60.07 1.5017 27.45 <2x107'®
5%2% Residual 1987 108.69 0.0547
x5 WHERNBIEME 10 ME
Table 5 Sprouting abilities of top 10 families in 5 hm? plot
P Ak BT Bk e
Family Individuals Plot number of occurrence Sprouting ability
[y 5y Calycanthaceae 3233 113 0.64+0.24
HAFL Caprifoliaceae 43 20 0.55+0.47
A 228} Magnoliaceae 10 7 0.43+0.53
5¢3)- B} Fagaceae 4052 120 0.40+0.19
R Myricaceae 94 47 0.36+0.45
K ASAEFR) Ericaceae 3480 114 0.34+0.23
L2 M5 R Hamamelidaceae 1347 109 0.33+0.29
JRH-H AL Saxifragaceae 785 103 0.31+0.30
= RIZFL Cephalotaxaceae 8 4 0.28+0.48
11%5%} Theaceae 4840 120 0.26+0.14
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2.3 AR ERE 5

AFFEHZERZER (1 A) BB ERE I 2Z R B3 (F=117.5,P<0.001) ., Hd, #E A Z Y #h a5 A4 Gk
(0.59+0.21) fe 5 , L i W FF K2 (P<0.001) 5HGESE (P<0.001) , T AR (0.30+0.13) H5HGEE
(0.29+0.15) WHHAERE T ZRARE (P =0.84)

ARG R E (E 1 B) W 4RJSRE(0.370.11) Y AL BE ) 8 35 /= TYE 28R (0.21£0.25, P<0.001) ,

1.0 A B 10- B
1
Z : £ T
z 0.8 | jg 0.8 — !
£ S 6 ) | o
S oel T — S oot | T
1
‘% | ) % ' |
[} ! 1 % 1
= ! R
) 29 7
@ [ m |
H 02 X l H 02 ,
= X X _ =
1 1
Hhse 2 WA HERZ wnt Wk
Canopy Sub-canopy Shrub Deciduous Evergreen
T JEIR Vertical layers H3E R Life forms

E1 AREEHFHERXSTEEFRNEER

Fig.1 Sprouting abilities in different functional groups of vertical layer and life form

3 it

3.1 BA TR TEREVR A L

AW LRI, L 5 hm®*FEHB N 63.95% kA 38.51% (922 T #F AT A= 5307 . X U B i A= S0 3 7
L SR AR B A RS ROE R, DIt A B, 7R B — @ R AR S, R R
H AR R 2 BARGE W AR ARRD T & L A LR 1 o B A A A AR S R RN 22 B LR 451 43 31
H 67.3%H131.7%" >, K3 1L W AT H 4 W AR 15 A A [A) L i A T P 9% b 00 W A2 2 0 He 0 i ok
749% "> B BT D A A T R I AT B R R T D o A A AR R A AR AR ) 2 A B T
P BEVEIKFEEAME R 2 5 NS FRAKCE R A 2 L A SRR XAEE 100 4 P B4 L
I KBS K SETHRAE M0 (2008 4E4] H BRVK S T F | A SCHFFE A S 2007 4E5048 ) 0 5 hm £ H N 77 7F
eRERCK TR A A0 R ER R s R A, R 3 5K S, T REASFI S AR R, AR e R AR
TSR EEAERE T o AR A A L R PR PR R X S 3k U B A T A 2 DX S AR MR T 17
TG R X RZ—
3.2 ARG RERY I A RE

FEHL YA Rh Z 8] AR Z B A RE ) 25 YRS B3 UL AN [ P Rl DL B AN [) 2 238 1 A o 11
THRMAE A FE & B Al 2 18] B B A iR S 22 5200 %Y L Vesk Ml Westoby ™) X 4Bk 19 4~ I
451 NIRRT KB, FER 32 KK SRR |, X e Fp RSB B 25 B 0 A7 76 B35 25 5%, (X B 2R Y
i A4 B e R G AL R B I AR SE G, 13X U B A= X SR AE DR I s th T REJE — AN AR E I 2T IR
FIPER . ARG, — S Rh AN BRI IREAE IS ARE S SLLTABAS DRI DA HL B e T X LA S — SR
IR AR AR ZEBERISE SRS LA RN 5 o SRR BT B 2 Y Y A TR SR, Aty T L g ] b
FRAREEIE (R PN — g DTk, X R 3 Ll 2 ] AR DA B oty B LD 280 1 b A5 b 15 A4 3 (4 F 5 R A R
B IZFHARTST ST3FRH A ER SR A A AR BB I 0K DL KR S A R S ol ) 1 2 g
B> 2 eI H SR AR AR S R G R IRE A, AT S Rk S AR AR R S R
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ASURBITSE e B A R ) A 2R IS5 i I S AR I A= 1 B S RERE Pt I S AN (], SR AR A i 2 i
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