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Abstract: In order to understand the regeneration ability of Dacrydium pierrei under nature condition, the seed
rain, soil seed bank and seedlings and saplings of D. pierrei at Bawangling, Hainan, China were observed for 3
years, and the relationship between environmental factors and the number of seedlings and saplings was analyzed.
The results showed that the effective seeds number of seed rain and seed bank of D. pierrei was very litter and had
seasonal differences. There was an on-and-off-year phenomenon of fruiting in population. The dispersal density of
seed rain gradually decreased with the increment of distance to mother tree. The seed number of soil seed bank in
the litter layer accounted for the largest proportion, but the viable seed number was small. The suitable altitude
range for seedlings and saplings was from 800 to 1400 m, and the longitude, latitude, slope had significant
correlation with the distribution of seedlings and saplings. Therefore, artificial managements, such as picking
seeds in suitable season, improve the quality and quantity of seed sources, and removing litter under forest,
enhance seed germination ability, should be considered appropriately for D. pierrei regeneration.
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Table 1 General status of Dacrydium pierrei mother trees and community
4 N > y; - — g Nt e 26 BF
(e et A Wi w9 WE Wi i (m) BB it Coverage /%
Diameter Number Elevation Aspect SE N DBH Height Crown Canopy AR WEAR HA
class (m) P P (cm) (m) diameter density Tree Shrub Herb
M, 3 11410 NW 25+7 28.5+8 22+10 4%3.5 0.8 80 70 40
M; 3 11254 NE 643 43+16 24+12 3x4 0.7 75 70 40
Ms 3 11321 N 24+7 56+25 20+8 5x7 0.9 90 70 40
My 3 1120 N 11+6 63+21 18+8 8 x7 0.8 90 60 40
Ms 3 1170 NE 1945 80+16 20+10 810 0.7 90 60 30
Ms 3 1130 S 20+£10 84+19 28+9 9x10 0.9 90 70 30
My 4 1190 W 15+8 95+45 19+7 12 %11 0.8 90 60 40
Mg 3 1221 E 8+2 103+53 23+5 1013 0.9 90 70 30
My 4 1090 W 6+3 111452 24+10 9x12 0.9 90 60 30
Mio 3 1200 N 17+5 119+41 22+9 139 0.8 90 60 40
My 3 1224 N 21+9 138+32 16+8 7x11 0.7 90 70 30
# 2 IR R T BT %
Table 2 Quadrat design of soil seed bank
BEEFHEE RS (m) 124 Diameter class
Distance to mother tree My M, M3 M, Ms Mg Mz Mg Mg Mg My
1 [ N * * [ N * [ ] N * [
2 * [ ] \/ * * [ ] \/ * [ ] \/ *
3 \/ * [ ) \/ * * [ ) \/ * [} \/
4 [ ] v * [ v v [ ] v * [ ]
5 * [ ] \ * [ ] N [ * [ ] N *
6 N * . R * ° \ \/ ° \
7 ° \ * ° \ * ° v ° * °
8 * ) v * ) v * ® v * *
9 * * [ ) \/ * [ ] \/ * [ ] \/
10 N % ° v * ° v * ° R

\: 2014; ®: 2015; *: 2016.
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Fig. 2 Plot design of seed rain and seed bank. Green: Mother tree; Blue:
Seed rain; Red: Seed bank in April; Black: Seed bank in September; Purple:

Seed bank in December.
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Fig. 4 Dynamic of seed rain composition of mother trees from October 2013
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Fig. 5 Spatial distribution of the mean value of seed rain number

2.4 IR EEA AL

Fii Y7 4% - 3 b 7 b S [ 2R R 7 B R R [
ZEAT IS A FRCE I AFAE I B 2 5 (3R 3). L igEfp
TSR BT LRI, A 0.48%. FhTJ%E
FhyigELl 12 H >4 H>9 H. H5Eiffhr. e
i Y S SN AP L S5 0 | R e Y L i
(1) 0.48%. 45.28%. 34.54%71 23.83%. 7E 12 Hik
R R E A 72T 9 AR 4 A, "EEER
NEESIRARN T 9 HIFRARES: FK, 12 AR 1 FikE
WELE A, URET, NITRVE IR AE 1, AT
FERGTE AN 358 L 22 3ok — Bt (] O 3A, P TS
BRI, F 4 A0 me g, Fir oo A8
THEE, ZHMT, BRERNAG M T 4 At
M TR EET 9 HA 12 H, IR
BER R VR AERG A A 3R A7 B I (R R R 4
AU Df e pE T 9 AR 12 A 3 KEUREH
HIR AR T L) 22 AR . 3R W REREAEAS [RI BURE
T [ w7 B 3 R O 4B 1 7 107 NN £ i A 5 )
TR TR A TR RS ET A LR, &
SEI 3 URHURE I Y RECRF T, T AN [R] REAR 1) 25
S P A RIFAE S, RS R EER



18 B AR R 4T

%5 26 &

R 3 Flidhn TR T A T ST B R

Table 3 The number of seed composition types of soil seed bank of Dacrydium pectinatum

R H 6 AR FERFF T BREFPT LT ZHFT
Sampling month Total Intact seed Rot seed Hollow seed Damaged seed
4 1493.75+154.98 0 781.25 494.43(52.30%) 762.50 +102.08(25.96%) 337.530.65(21.74%)
9 918.754292.13 6.25+4.50(0.68%) 418.75+161.87(46.58%) 375.00+35.77(29.95%) 193.75 +47.54(22.79%)
12 1662.504259.83  12.50+4.43(0.75%) 631.25+105.13(37.77%) 300.00+93.81(33.12%) 462.5466.19(28.36%)
¥J{H Mean 1358.30+235.65 6.252.98(0.48%) 610.42 +120.48(45.28%) 479.17 +77.22(34.54%) 331.25448.13(23.83%)
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Fig. 6 Horizontal distribution of seeds in soil seed bank
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Fig. 7 Vertical distribution of seed in soil seed bank
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Table 4 Quantitative | result of terrain factors affect distribution of seedlings and saplings

bR S5 A H H #75 E ProF
Factor Sum of square Degree freedom Mean square
2% Longitude 2.9757 1 29757 47.419 0.000 0
2 Latitude 2.9849 1 2.984 9 47.566 0.0000
R E Altitude 0.0421 1 0.0421 06713 0.4132
WP Slope 8.346 0 1 8.346 0 132.99 0.0000
B 1) Slope aspect 1503 6 3 0.5012 7.9871 0.0000
Wif7 Slope position 0.000 8 1 0.000 8 0.0129 0.909 5
% 7 Residual 20.269 3 323 0.062 7
5% Model 36.679 4 8 45849 73.062 0.0000
K2 IE Tt Calibration meter 56.948 7 331
HEE Intercept 16.051 2 1
it Total 73 332
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R SR B m, AHOG R 0N 0.910 3. A i
TR I BT 4% AT DX IE K03 98.63%, ol
TR I B 4% A DX IE I3 0 94.98%. N T
BE— P IR 12 P B A RS BE AN E b, KRR T
(1 73 AMAEIRAEA (30 Kl 29K Iy B 24 o0 A1 B
A, 43 ARSI SR S A REAS) AR AR Y, $%2

R 5 BT UV T I S A AR A 2 4

R R B 52 R REAR R . 25 RERT, [
SR BT 4R A IR AS IR 19 A, IR
N 95.00%; Fili s8KR K A HEA IEFIHON 49 4,
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A TIHE B, AL A R L AT i FRO G 5 AT

Wik

Table 5 Discriminant model parameters of seedlings and saplings distribution based on terrain factors

. R FIMAS  EOETHE ROETHE HOMENE  BMWIEHMR  HXRK
Type Discrimination Dlscrlm!nant Avera_lge Av_erage Posmv_e rate of P03|_t|ve rate of Corre_la_tlon
factor coefficient seedling seedling free seedling (%) seedling free (%) coefficient
FRET 24 J% Longitude 18.003 8 109.199 9 109.1959 98.63 94.98 0.9103
Quantitative Zh % Latitude -21.0809 19.0917 19.092 4
factor HFF Slope -0.0017 184246 343320
B [ Slope aspect
EHRET 7R East 0.0427 0.0821 0.297 2
Qualitative 7 West 0 0 0
factor 7 South 0.008 1 0.8904 03474
it North 0.031 26 0.0273 0.166 0
3 ik ff Bl 9 B4R o 7E B BEBR AT 1.5~5.5 m X B

3.1 R R HRHME

R A M1 R ERIR 2, (HEiF M HE IR
A, KERSFIF R, ZEREERRE S, B
IERf IR (A RO 1 B/, ATER T s BR
EHTHEAT P R4, DA el 2 R S8 S8 (R AR
Bt BRARh TR, AT T TR
TR TR AR . #2242 (Haloxylon ammodendron)fii-1-
I s AE 11 A BA), VAP AR
TR 65%%8), PE G HE(Betula alnoides) i1~y M 2
A 16 ATFUaER, 4 A 16 HE5H, #4260 d*, K
#i(Bruguiera gymnorrhiza)ff 1§ i £ 170 d°%, it
Gb, B SRATR T AR A m U e AR A R, 25T
HJEIARS 50, IO MG R N THE A iR iF R
o G BAEMM, WA E Bl I FA PR 45 SAFAE R
INEILR, BAFERZEL, AR SRRk
Wi E ISR, AL ARSI MIRE R R OR B 32 BH . Rt
FERD 5 B R V& e 5 SE RIS Rl 1, KA Rl
THHTAAE T RER IR E SRR R
R BTS2 s PR PR D)

Wil IR Tt~ R0 4 [ 9 E BEBEAR 7 m YE LAY,
Wi W el A3 P o 9 20 AT Y B 32 e R OS2 1R B
i B b 7 VT K #H 43 B  bk K% B (Castanopsis
fargesii) P~ F R I 2548 R IR 98 36 B, BlV& AE R

N, I RCE S B 85.6%, i ANiEid 8 m.
BEAN, FER AR 4R P R AR B PR, e
LAt 7 Ff AR 2D o X G ASHE TS SRAR L. X
A1 iR VA K N R 171 €5/ E S P = NCS R 2 L5/ 2
GG R 7 RARE W2 K o AT AR, BER K
AR T 70 AR DXASAT BROEPEAE Lo T R
KNG IUATT A IR Ge— AEE, RlSRR R T
NIRRT AR RS, iR B SR
(Y H B LA B AT B B AR A

3.2 FE¥PA LR T E I ARAE

Bl 500n AR FERh TR E 2, SEUF R
f1£(0.48%) FELEFh T I 2 (44.49%) . FiTFEERE 1
JEIRFERI AN, R 2 R A
%z, BESTO0~5cmLEM6~10cm LZE. k£
MO 1 - 3R T e 4 v 7 A R i R P,
Rk R & BHIG T VR R T 5 R, T
% T AP R ALK, SEmatEY) RAR BT . (R,
&G BRI S R AR I, DA ATk
AL R, FEEP TR R, R IUE
HERR IR RARE N LA AT A FE. 9 H A
12 AMEER T2 T 4 A, Ui RS0 358007 B
MM T RESZETHAERR, NIRRT RIA
BB AR RS, NAE 12 H T AR IR



514

RARMEET: 1 9 0 Bl P R T 7 TR L ST R 21

FEAd o HIR T A T R B IR
FERRmmiE>, JFEAEEER, TAE IR T
ke, texREEs, HARZET, HiF M1
B AEZFINN, 7 PEfh s g R g A
[ i B 1 375 T s 25 7,

3.3 FEIIRA RSN A0 HIRRAE

li B3 NS P B et ) A K R, AR ) A
KW B AN F R 2= 520 . #5044 (Quercus palustris)
ST V2R K 52 BRI 0 2L 1 B A [ 2 IR 9 5 1 5
B3 R R R AT R R A KT, R Rl
X AEKHRAE A MAESER, S aREH
(i 2 A AR LA A o R B, sdat ik, 4R,
M SE4e 4 FH R IE BRSO, semi gk (%)
AR SR B B 53 A7 AR T PR A Z2 N
(200 m LAPY), S rE iR G N 2 R AE AT
R . W FLIX Bl SRR B v SR B AR E S AR TE L
by WAL LT A A, R R TE R
R P BN TR E BRI, DIEGEH
BEHDIRAS .

GRE. SRR R i 4 AT R4
WA AR S S P M. B, S4ER
T EE AL IR BTG PIAN 5 ) 1R PH AR S5
(AT Sy P A (0 AP R R R P A R R . &
FES B4 o A AEADG, MZREVE, Bl KPH
FROT IR RGO, AETAN AN . AR S AT
IR oA RAAEDE, FFAEAL, Bl K BHARE S 195
SSL B AR o I FE 5 4T 4 S A A AR
R, WEREEROK, ZEA An s, BEAE YR Y
I, FhFEME R R kTS, RETEILRE KM
Ui RZFHEARIINL S o EAR R A 4T 2 A
% B/D BB AR U P R - b - -, RS
W o AR 9%, (R FE IX P R AL LA 4y
g, AR, IR RgE, AR
LG

g5 L RTIR, Bk S RA BT R AR RO R
A, HREHAEHRTS, BAEAN R E L EAT
WHRES, BN, HEE SR R e
PO AE BT, Wk A A 3 RA %))
HR A AN . R SR
25 3 A bk Jey x ik B0 SR SR B e R R A7 R
AL DS BN TR B SRR B . S TR
59 i O A S5 A 10 A B 3 DA e A 3 T B BT

B2 WIRAEAISSMIBLE, R ABE IR R e A
PRZEFA P BCRAE . WEMERESY]. Ak ok, R R4
FEPEARIE DT TR D . BAh, TEARMAE L
RErf, AT RLE Ml A, TERRE o R B,
IFh 5 AR R, REA TR, et
PRI RIR BB -

SR

[1] FERNANDES P, ANTUNES C, PINHO P, et al. Natural regeneration
of Pinus pinaster and Eucalyptus globulus from plantation into
adjacent natural habitats [J]. For Ecol Manag, 2016, 378(15): 91-102.
doi: 10.1016/j.foreco.2016.07.027.

[2] ROCHA G P E, VIEIRA D L M, SIMON M F. Fast natural regene-
ration in abandoned pastures in southern Amazonia [J]. For Ecol
Manag, 2016, 370: 93-101. doi: 10.1016/j.foreco.2016.03.057.

[3] DU X J, GUO Q F, GAO X M, et al. Seed rain, soil seed bank, seed
loss and regeneration of Castanopsis fargesii (Fagaceae) in a sub-
tropical evergreen broad-leaved forest [J]. For Ecol Manag, 2007, 238
(1/2/3): 212-219. doi: 10.1016/j.foreco.2006.10.018.

[4] LI B H, HAO Z Q, BIN Y, et al. Seed rain dynamics reveals strong
dispersal limitation, different reproductive strategies and responses to
climate in a temperate forest in northeast China [J]. J Veg Sci, 2012,
23(2): 271-279. doi: 10.1111/j.1654-1103.2011.01344.x.

[5] ORSENIGO S, ABELI T, ROSSI G, et al. Effects of autumn and spring
heat waves on seed germination of high mountain plants [J]. PLoS One,
2015, 10(7): e0133626. doi: 10.1371/journal.pone.0133626.

[6] AMIR A A. Canopy gaps and the natural regeneration of Matang
mangroves [J]. For Ecol Manag, 2012, 269: 60-67. doi: 10.1016/j.
forec0.2011.12.040.

[71 MITSOPOULOS I, XANTHOPOULOS G. Effect of stand, topographic,
and climatic factors on the fuel complex characteristics of Aleppo
(Pinus halepensis Mill.) and Calabrian (Pinus brutia Ten.) pine forests
of Greece [J]. For Ecol Manag, 2016, 360: 110-121. doi: 10.1016/j.
foreco.2015.10.027.

[8] XU Y Z, SCOTT B F, WANG Q G, et al. Topographic and biotic
factors determine forest biomass spatial distribution in a subtropical
mountain moist forest [J]. For Ecol Manag, 2015, 357: 95-103. doi: 10.
1016/j.forec0.2015.08.010.

[9] ERICKSON T E, BARRETT R L, MERRITT D J, et al. Pilbara Seed
Atlas and Field Guide: Plant Restoration in Australia’s Arid Northwest
[M]. Dickson, Australia: CSIRO Publishing, 2016: 46-47.

[10] ZHANG X, DONG W J, SHEN S K, et al. Studies on soil seed bank of
lakeside zone: A review [J]. Wetland Sci, 2016, 14(1): 97-102.



22 Pl

R4

%5 26 &

TKE, HEOCHE, HALRE, SF. WA R T ERT SR (0], YR
Fl2#, 2016, 14(1): 97-102.

[11] MATUS G, PAPP M, TOTHMERESZ B. Impact of management on
vegetation dynamics and seed bank formation of inland dune grassland
in Hungary [J]. Flora Morphol Distrib Funct Ecol Plants, 2005, 200(3):
296-306. doi: 10.1016/j.flora.2004.12.002.

[12] GORCHOV D L, CORNEJO F, ASCORRA C, et al. The role of seed
dispersal in the natural regeneration of rain forest after strip-cutting in
the Peruvian Amazon [J]. Plant Ecol, 1993, 107-108(1): 339-349. doi:
10.1007/BF00052233.

[13] STROMBERG J C, BOUDELL J A, HAZELTON A F. Differences in
seed mass between hydric and xeric plants influence seed bank
dynamics in a dry land riparian ecosystem [J]. Funct Ecol, 2008, 22(2):
205-212. doi: 10.1111/j.1365-2435.2007.01375.X.

[14] WILLIAMS L K, KRISTIANSEN P, SINDEL B M, et al. Quantifying

the seed bank of an invasive grass in the sub-Antarctic: Seed density,

depth, persistence and viability [J]. Biol Invas, 2016, 18(7): 2093-2106.

doi: 10.1007/510530-016-1154-x.

[15] RODRIGUEZ-PEREZ J, LARRINAGA A R, SANTAMARR L.
Effects of frugivore preferences and habitat heterogeneity on seed rain:
A multi-scale analysis [J]. PLoS One, 2012, 7(3): e33246. doi: 10.1371/
journal.pone.0033246.

[16] PERES S. Saving the gene pool for the future: Seed banks as archives
[J]. Stud Hist Philos Biol Biomed Sci, 2016, 55: 96-104. doi: 10.1016/
j-shpsc.2015.09.002.

[17] LIU Q Y, WANG G D, JIANG M, et al. Characteristics of soil seed
banks and their relationships with aboveground vegetation in ditches in
the Sanjiang Plain [J]. Chin J Plant Ecol, 2014, 38 (1): 17-26. doi: 10.
3724/SP.J.1258.2014.00002.

KPS, EEFR, 20, % =V0P R R T ERE R
BRI R O] RSk, 2014, 38(1): 17-26. doi: 10.
3724/SP.J.1258.2014.00002.

[18] CUI L J, LI W, ZHAO X S, et al. The relationship between standing
vegetation and the soil seed bank along the shores of Lake Taihu, China
[J]. Ecol Eng, 2016, 96(3): 45-54. doi: 10.1016/j.ecoleng.2016.03.040.

[19] XING X M, MA X D, ZHANG Y M. Effects of biological soil crusts
on soil seed bank diversity and distribution characteristics in Gurban-
tunggut Desert [J]. Chin J Ecol, 2016, 35(3): 612-620. doi: 10.13292/j.
1000-4890.201603.019.

TEALEA, ThibeZR, FKoa. b R PR o R AR ) g A s 4
B2 RS A RHER SR [J]. A2k, 2016, 35(3):
612-620. doi: 10.13292/j.1000-4890.201603.019.

[20] ASH J. Growth rings, age and taxonomy of Dacrydium (Podocarpaceae)

in Fiji [J]. Austr J Bot, 1986, 34(2): 197—-205. doi: 10.1071/BT9860197.
[21] FU L G, JIN J M. China Plant Red Data Book: Rare and Endangered

Plants [M]. Beijing: Science Press, 1992: 216-218.

AL, XY PEEMLEB—MABGEY M) bt

Al AL, 1992: 216-218.

[22] QI X M, ZENG X Y. Research on the ecological evaluation of
Bawangling National Nature Reserve in Hainan [J]. Sichuan For
Explor Des, 2011(2): 51-53.

FrIRH, EHT. W B E R YA AR XA ).
VO AR & T, 2011(2): 51-53.

[23] CHEN Y K, YANG Q, MO Y N, et al. A study on the niches of the
state’s key protected plants in Bawangling, Hainan Island [J]. Chin J
Plant Ecol, 2014, 38(6): 576-584. doi: 10.3724/SP.J.1258.2014.00053.
VREYL, Wl Sade, 55 05 H IS E K E AR EMN L
BAIF AT [3]. MR, 2014, 38(6): 576-584. doi: 10.3724/SP.
J.1258.2014.00053.

[24] Li Z C, CHEN Y F, HONG X J, et al. Age structure and point pattern
analysis of Dacrydium pectinatum in Bawangling, Hainnan Island [J].
Chin J Ecol, 2015, 34(6): 1507-1515.

PEER, MOKE, BUNL, . IBH % LIRS A REE R 5
RAERAATRE []. 423544, 2015, 34(6): 1507-1515.

[25] SHANG Z H, DENG B, DING L M. The effects of three years
offencing enclosure on soil seed banks and the relationship with above-
ground vegetation of degraded alpine grasslands of the Tibetan Plateau
[J]. Plant Soil, 2013, 364(1/2): 229-244. doi: 10.1007/s11104-012-
1362-9.

[26] LI J H, YUAN J, WANF L Y, et al. Rapid determination of seed
viability of Jatropha curcas by TTC staining mothod [J]. Pract For
Technol, 2011, 3(1): 9-10.

TR, A, VEFIRE, S DY R PO T RN AT A T
JIHFE [3]. MolksE A ER, 2011, 3(1): 9-10.

[27] LAN S B, LUO X, LUO Y L. The growth process of poplar-birch
natural forests [J]. J NE For Univ, 2005, 33(5): 9-12. doi: 10.3969/j.
issn.1000-5382.2005.05.004.

240, P, PER. RAGHMARKEKIER [0]. ZRIEMkR
42, 2005, 33(5): 9-12. doi: 10.3969/j.issn.1000-5382.2005.05.004.

[28] LU C Y, ZHANG X M, LIU G J, et al. Characteristics of seed rain of
Haloxylon ammodendron in southeastern edge of Junggar Basin [J].
Acta Ecol Sin, 2012, 32(19): 6270-6278. doi: 10.5846/stxb2011071
61059.

s, TR, I ZE, S VSR IR B R R M T R RFAE
[]. AEA5%4, 2012, 32(19): 6270-6278. doi: 10.5846/stxh201107161
059.



514

RARMEET: 1 9 0 Bl P R T 7 TR L ST R 23

[29] GUO J J, ZHAO Z G, OU J L, et al. Spatiotemporal dynamics of seed
rain in natural forest of Betula alnoides in Jingxi County, Guangxi,
China [J]. Chin J Plant Ecol, 2012, 36(8): 729-738. doi: 10.3724/SP.J.
1258.2012.00729.

SRRA, BAER, BRSCH, 5. )V PG 4 R A R SRR T R (K A
A D] MR, 2012, 36(8): 729-738. doi: 10.3724/SPJ
1258.2012.00729.

[30] HAN W D, GAO X M, LIN G X. Study on the seed rain of Bruguiera
gymnorrhiza community in Leizhou Peninsula [J]. J Fujian For Sci
Technol, 2013, 40(4): 12-16. doi: 10.3969/j.issn.1002-7351.2013.04.03.
SRUERR, A5, M. MR BRI TR [0]. AR
MolkAH, 2013, 40(4): 12-16. doi: 10.3969/j.issn.1002-7351.2013.04.03.

[311HU X M, CAI Y L, LI K, et al. Spatial and temporal pattern of
Castanopsis fargesii seed rain in evergreen broad-leaved forest in
Tiantong National Forest Park of Zhejiang, China [J]. Chin J Appl Ecol,
2005, 16(5): 815-819.

BRI, KoL, ZRMY, S WL ORI SR Gt AR R R

HIRT 25k [3]. LA 244H, 2005, 16(5): 815-819.

[32] WANG G D, WANG M, LU X G, et al. Effects of farming on the soil
seed banks and wetland restoration potential in Sanjiang Plain, North-
eastern China [J]. Ecol Eng, 2015, 77: 265-274. doi: 10.1016/j.ecoleng.
2015.01.039.

[33] MATHIAS D, KRIS V, CHRISTIAN S. Identity rather than richness
drives local neighbourhood species composition effects on oak sapling
growth in a young forest [J]. For Ecol Manag, 2016, 380(15): 274-284.
doi: 10.1016/j.foreco.2016.09.004.

[34] KOVAC M, KUTNAR L, HLADNIK D. Assessing biodiversity and
conservation status of the Natural 2000 forest habitat types: Tools for
designated forestlands stewardship [J]. For Ecol Manag, 2016, 359(1):
256-267. doi: 10.1016/j.foreco.2015.10.011.

[35] PRIMICIA I, CAMARERO J J, JANDA P, et al. Age, competition,
disturbance and elevation effects on tree and stand growth response of
primary Picea abies forest to climate [J]. For Ecol Manag, 2015, 354

(15): 77-86. doi: 10.1016/j.foreco.2015.06.034.



