o I R IE DR IR

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

TR H G A MR 8OF AR S Y — SRR RIR R R
IE, ARG, TRE, WA, RER, ERF, FUK BRRA

FIHASL:

5, FIDER, WEE, 5. WA SRR M ARSOF A AR ) — PO SRR I3 28 S U 2ty I A R 74, 2021, 29(5):
474-482.

TELR B View online: https:/doi.org/10.11926/jtsh.4372

FRAT AR A SR

Articles you may be interested in

TEPEEROR B R L 3R i R ZRAR A Vi ) B 57 V3 Sl As
Dynamics of Litterfall and Nutrient Return in Three Typical Forests of Wuyi Mountain along Altitudinal Gradient
PG PR 4. 2020, 28(4): 394-402  https://doi.org/10.11926/jtsh.4146

I SR AR SR E AR 1 B
Seasonal Dynamics in Soil Microorganisms Diversity of Evergreen Broad—leaved Forest in Wuyi Mountains, Southeastern China

PO AT 4R 2017, 25(2): 115-126  htips://doi.org/10.11926/jtsb.3656
ol EL B AR AR DX 2R S S B b X ) HE eI o

Flora Characteristics of Wild Seed Plants in Hengxian County and Its Comparison with Neighboring Areas
PO B 2741 2020, 28(6): 615-623  https://doi.org/10.11926/jtsh.4163

TG 22 W BT 2okl ] R SRR v ISR I 4o B S
Community Composition and Regeneration Types of Dominant Species in Evergreen and Deciduous Broad—leaved Mixed Karst Forest

in Maolan National Nature Reserve, Guizhou Province

T IV P A2 AR 2018, 26(6): 651-660  https://doi.org/10.11926/jtsh.3893
R AU Ao 9 DR SRR U 1) LU IT 5

Differences in Soil Nematode Community Structure between an Evergreen Broad-leaved Forest and a Deciduous Broad-leaved Forest

of China
PUHF A 4. 2016, 24(2): 189-196  hitps://doi.org/10.11926/j.issn.1005-3395.2016.02.010

o] N EH UL, W YEPDEF4 3


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4372
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4146
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3656
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4163
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3893
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/j.issn.1005-3395.2016.02.010

HAn WHAF Y EI 2021, 29(5): 474 ~ 482
Journal of Tropical and Subtropical Botany

3P 2 SR B PR 89 PR A ) — AR B BIR B
RIS E

TEFL AR, EREL BT, REAL ZERFE L BOLKY
7

(1. ARG K 2 ER R 27 25 B I 7 #vrs A A5 M B FE B0 B 2 A S0 =, AN 350007; 2. VLA A KR 2%, YLJ5 7R 215101)

TR Y T LAY M DX ] I AR AR ) — G TR 2 e RS, i T AR P V20 A 2 48 S BT 5 AR AR R X R AR
B SRR AR EVA [ 89 Flvst Feli— ZRAR AT W SR FE I A 25 R 3R B, 89 FhFh— AR ¥ C N S BV 43591 433.9 T 13.7 my/g,
C N N36.7, &7 ZEI9 6.4%. 39.2%A1 39.9%; — AR C WREEAE M F SJ R MIA K [ F7 72 B 35 22 57, T NJREEAI C
N AR A A KA B 22 R AR 6 REAH AR (Lauraceae). 7o} F}H(Fagaceae). 4 FlH(Aquifoliaceae). LA}
(Symplocaceae). i3I A K} (Pentaphylacaceae) filk 54} (Elacocarpaceae) | B FllAl — 44 C. N IRFEEF C: N ¥EREZ, —%&
RN AR EBEYIF R GRS AR = R R DI I3 Bk, TR 5 SR AR — R C IREEFP R AT N KRB, —
AL N VRS2 RGUKE I, T C VR BE N SZ i Fy ST A A KA G, SR — € PR R R

R SR Ab it AR RARIE; R

doi: 10.11926/jtsh.4372

Variation Patterns in C and N Concentrations in the First-order Roots of
89 Woody Species in Subtropical Evergreen Broad-leaved Forest

WANG Xue!, YAN Xiaojun*?, FAN Ailian, JIA Lingiao', XIONG Decheng', HUANG Jinxue!,
CHEN Guangshui!, YAO Xiaodong!”

(1. School of Geographical Sciences, Fujian Normal University, Key Laboratory for Humid Subtropical Eco-geographical Processes of the Ministry of

Education, Fuzhou 350007, China; 2. Mudu High School in Jiangsu Province, Suzhou 215101, Jiangsu, China)

Abstract: In order to understand the variation patterns of nutrient elements for the first-order roots of woody
plants in subtropical evergreen broad-leaved forests, the carbon and nitrogen concentrations of the first-order roots
of 89 tree species in Wanmu Forest Nature Reserve, Jian’ou, Fujian Province, were determined based on root
order method. The results showed that the mean C, N concentrations in the first-order roots of 89 tree species were
433.9 and 13.7 mg/g, and C . N ratio was 36.7, which variation coefficients were 6.4%, 39.2% and 39.9%,
respectively. There were significant differences in C concentration of the first-order roots among different leaf
habits (such as evergreen and deciduous trees) and growth forms (including tree, semi-tree or shrub and shrub).
However, there was no significant difference in N concentration and C : N ratio. The differences in C, N
concentrations and C . N ratio of the first-order roots among six main families (Lauraceae, Fagaceae,
Aquifoliaceae, Symplocaceae, Pentaphylacaceae and Elaeocarpaceae) were significant. The N concentration of
first-order roots increased with the phylogeny level from low to high. Therefore, it was indicated that the
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interspecific variation of the first-order roots in C concentration was lower than N concentration in the subtropical
evergreen broad-leaved forest, the N concentration of the first-order roots was influenced by phylogeny, however,
the concentration of C was affected by leaf habits and growth forms, showing a certain convergence effect.

Key words: Absorptive root; Stoichiometry; Variation characteristics; Nature forest
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Table 1 89 tree species in subtropical evergreen broad-leaved forest

&L Family

¥ Species

AL Family

YyFf Species

I F R} Styracaceae
#iF} Cupressaceae
wFEIEFRL Primulaceae
JEE} Lamiaceae

K&l Euphorbiaceae
A FL Aquifoliaceae

FHS1ERL Ericaceae

F ¥Rl Elaeocarpaceae

B EL Altingiaceae

& 7 #AL Daphniphyllaceae
S 26H R} Hamamelidaceae

5t} #} Fagaceae

AZ=EL Magnoliaceae

MR Anacardiaceae

PR Rl Rubiaceae

Al Rosaceae

i W EEEL Sabiaceae

%%l Moraceae

¥tz B4 Styrax suberifolius
FrAit Alniphyllum fortunei
HiA Cupressus funebris
K251 Maesa japonica

Fif% Gmelina chinensis

MR Vernicia fordii

47 llex rotunda

£ 1. chinensis

JKIG4T 1. gingyuanensis
FEIF 47 1. ficoidea

547 | tutcheri

B4 . pubescens

=ZAE4F 1. triflora

$1|EA4LES Rhododendron championiae
5 RS Vaccinium carlesii
B V. bracteatum

#13E Elaeocarpus decipiens
HEXKE Sloanea sinensis
FFAEFESE E. chinensis

IFEJE E. sylvestris

HAH 3% E. japonicus
HHRER Altingia gracilipes
WEH  Liquidambar formosana
J2 1A Daphniphyllum oldhamii
K Loropetalum chinense
RIHRISCEER Distyliopsis dunnii
T iFHE Castanopsis faberi

KAk C. carlesii

JEfAHE C. lamontii

% C. sclerophylla

¥ C. fargesii

F5TH4E C. jucunda

# X Cyclobalanopsis glauca

Z AT Lithocarpus polystachyus
WIEA Michelia odora

9745 M. skinneriana
RS M. fujianensis
EhRA Rhus chinensis

# R Aidia cochinchinensis
Hi5 45 Diplospora dubia
St/NAHE Photinia bodinieri
BkH-£4 P prunifolia

2£% 1 Meliosma rigida
HEIEIEH M. rigida var. pannosa
FL#E Ficus altissima

%%} Moraceae
1hZEFL Theaceae
IALEL Symplocaceae

1IZEZERL Cornaceae

Hi%} Ebenaceae

FUHIAL Iteaceae

FA%L Pinaceae

Be4 iRkl Myrtaceae
78T} Sapindaceae
TiAE{eR} Adoxaceae
HnEl Araliaceae

TiHIAREL Pentaphylacaceae

I REREL Phyllanthaceae

#ik} Lauraceae

BN RALR F erecta

AAii Schima superba

Fei LA Symplocos lancifolia
WELWL S. fukienensis
LA S. anomala

FEM S. glauca

B4 & 1L S. oblanceolata
1L S. sumuntia

JUMHA Alangium chinense
thZE%E Cornus officinalis
JYHE ¥ C. kousa subsp. chinensis
%' Hfi Diospyros morrisiana
lifdi D. oleifera

Bl D. kaki var. silvestris

WJE B Itea omeiensis

B Hovenia acerba

R Ziziphus jujuba var. spinosa
I, FA Pinus massoniana

FkE Syzygium buxifolium

Jo T Sapindus saponaria
P33 Viburnum lancifolium
B4 V. macrocephalum f. keteleeri
% Dendropanax dentiger

£ =M. Heteropanax chinensis
i Adinandra millettii

#4245 Eurya muricata

JE 7 Ternstroemia gymnanthera
4HYiH#% E. nitida

0k ¥ E. loquaiana

T A% Antidesma bunius

FH KM FER Phyllanthus glaucus
PU/KAE Cinnamomum micranthum
KAH: C. japonicum

B Y8 Machilus grijsii
FEJbAR2E T Litsea subcoriacea
[ ## Phoebe bournei

BARZET Neolitsea aurata

% C. camphora

# EJE4E Machilus chrysotricha
JEkE Cryptocarya chinensis
1EFg H C. austrosinense
fWAEIEHE Machilus pauhoi
FHH Lindera communis
LIS Litsea cubeba

(10.2%); FrA—ZHE N WRE M i 5(41.1%), H#EAR
1K (26.3%); —%IR C © N 7 RECHTA >/
KREGEAR >R AFREK—HIR C IR 2R
B3, HPEAR R CREEZRTRA. N

TEARBEAR(P<0.05), H NIKFEA C @ N BZEFEA
W XKW, WA H SRR AR — R C ik
FE 2t i ST MR AE KA s, R — s i [

&R
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(P<0.05); ns: £ZER. FHEH.

Fig. 1 C, N concentration and C : N ratio of the first-order roots of woody
plants. Aspe: All species; Ever: Evergreen tree; Deci: Deciduous tree; Tree:
Tree; Semi: Semi-tree or shrub; Shru: Shrub. The data in brackets is
variation coefficient (%). n: Number of samples. Different letters indicate
significant difference at 0.05 level; ns: No difference. The same is following

Figure.

346.30~445.30 mg/g, ¥4 423.4 mglg, A5 ZE
K, A 8.2%; FHIERIY) C i EIRE N 411.96~

500
n=5
n=7 ot (3.6)
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2 NEARHEY —ZARE) CON WA C ¢ No Laur: 4%} Faga: 72
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Fig. 2 C, N concentration and C : N ratio in first-order roots in different
families. Laur: Lauraceae; Faga: Fagaceae; Aqui: Aquifoliaceae; Symp:
Symplocaceae; Pent: Pentaphylacaceae; Elae: Elaeocarpaceae. The value in
brackets is the coefficient of variation (%). n: The number of samples.

Different lowercase letters indicate significant difference at 0.05 level.
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432.25 mglg, V¥ 422.4 mglg, A5 ZERAN, A
2.1%. FERF—ZURM N FTEK A 6.15~28.97 mglg
P34 19.4 mglg, B REE A, K 335%; FFIA
B 9.4 molg, R Z2E &N, KN 17.8%. —
AR C @ N DIRERYAE 5 R B R (59.4%), Hikse
ZHFHA43%), THIARRR/N15.7%). 6 T ER}HA
—HI C. NWkE., C:NKEREE, H5e)
Bl —24H C i Bk SE (448.56 mglg)fi & m T 4%
BE BRI BERL(P<0.05); R N i &
W (19.39 mo/g) it & & T HoAt RH(P<0.05), HiAth 5
BHA Z R AR BAARRFIFE B —ZHR C T N
e, HRE S TR, £EFRALPIEP<0.05).
KRR — R T 5 C. NIREE, lKC I N,
Fo bR AR Wi T C IREER C 0N K&K N ik
B, WWBR—ZeR A T8 C N IREEAI C N

22 —ZBUEHEFHREREES

89 PR A — IR N IRERA KB ETE
#, Blomberg’s K=0.142, P=0.003, RIHRAK G
X7 HRGHT R AR HS ) AR — 2 i NV B B 3
Rom; 1 C WKEEAT C o N [ Blomberg’s K 43714
0.068 11 0.078, RAK A G T AEEP>0.05). £
PEENE TR, — AR N IR EE 5 7010 [R] 2 00 3%
1EAH5%(R?=0.08, P<0.05, & 3), F£HI—ZH N ik
FE5% R B R 55 o

25—
R =008
| P= 0._013 O Ii# i} Comnaceae
n=2 ok Euphorbiaceae
20—
O iiF Lauraceae
QA 2 Fl Magnoliaceae
‘g TR FlSapindaceas
= #i25F Rubia . ’
Z 15— EBEFflLamiaceae ' g.ﬁu{xf_:f:ﬁgmcac it AU B Sabiaceae
LB Adox
fit #fEﬂ-Primruleise‘ae QC) i .‘,hr)‘n‘ctjcleae
R iCene R .
| kit Elacocarpacea Ofil fi|FHlteaceae O 2 ¥ Daphniphyllaceae
FF Moreae _— 4 Anacardiaceae
10— OnuMftAmhageae  ofiliFiRosaceas O i Fl Altingiaceae
#LH5 (£} Ericiceae 731 FiFagaceae
o o]
L o bk ElEbenaceas %2 HTFHHa
| ‘ |l|\ﬁ%$’|-ﬁleﬂceae | ‘ | ‘ |
30 60 90 120 150

kRt Divergerce time (MYA)
Kl 3 BHRE—PAR N WREES i LR ERDA. MYA: B 34T
R R R R BT B S A R .
Fig. 3 Linear regression between N concentration in the first-order root and
divergence time at family level. MYA: Million years ago. The larger the

circle, the more species the family contains.
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