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Difference of Fine Root Nutrients and Stoichiometric Characteristics Between
Castanopsis carlesii Secondary Forest and Natural Forest in Subtropical
China

CHEN Ming, WANG Weiwei, CHENG Huizi, CHEN Rong, CAO Lirong, WANG Xiaohong,
CHEN Guangshui, YAO Xiaodong"

(School of Geographical Science, Key Laboratory for Humid Subtropical Eco-Geographical Processes of the Ministry of Education, Fujian Normal University,

Fuzhou 350007, China)

Abstract: In order to understand the effects of human disturbance on forest nutrient utilization and biogeo-
chemical cycling, the stoichiometric characteristics of fine roots in Castanopsis carlesii secondary forest and
natural forest and their variation trend with soil depth (0-80 cm) were studied. The results showed that the main
effect of stand and soil depth on fine root stoichiometry was significant by mixed linear model, but the interaction
effect was not significant. The contents of N and P in fine roots of secondary forest were significantly lower than
those in natural forest, while the C content, C:N and C:P in fine roots were significantly higher than those in
natural forest. The C content of fine root at 1-2 mm diameter in secondary forest was significantly higher than
that of natural forest. Fine root The N and P contents of fine root in natural and secondary forest decreased
significantly with the increase of soil depth, while C:N, C:P, N:P increased with the increase of soil depth, and the
change trend of root stoichiometric characteristics with soil layer were similar between secondary forest and
natural forest. The contents of N, P and N:P in fine roots of natural and secondary forests were linear with the

contents of total N, total P and N:P in soil, respectively. The contents of N, P and N:P in fine roots were
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significantly correlated with the soil depth, but not with the specific root length (SRL). Therefore, the stoichio-

metric characteristics of fine roots did not change with soil depth in the natural forest after human disturbance, but

the concentrations of N and P in fine roots decreased significantly.

Key words: Secondary forest; Castanopsis carlesii; Natural forest; Fine root; Stoichiometry character
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kawakamii) SR FF X (26°11" N, 117°28' E)fil =1
4B 22T AR W R RHOR § 5(26°19" N, 117°
36" YW o 1% X ML 2 KU, SR
19.1°C, 4FE¥IBEKE 1749 mm, HXHEE 81%, [
IKEZLERT 3—8 H. XN RKES & LKA
R LA S FR AR, TIEDITE KA K B B
N E, HREEEE 1 m.

KAERIRIAL T = B T A (b8 HARRTT XN,
WP A 315 m, G 35°, EEEWFICOAKHE, I
PRIA KR . AAar (Schima superba)~ #13E(Elaeocarpus
decipiens) #% K¥% (Castanopsis kawakamii)~ #EILA
FT-(Litsea subcoriacea), M523RN 1955 ind./hm?,
FRTEY N 5.43 vhm?, PR E 11.9 m, P
1%£20.0 cm. HIEZIRE, WRIGATARE. #
REMEARZ 3 ANER, HhIeR)zE DUKRE 5 48%)
. HERZEW@ /DT 3 mEDMEEFEE, =
A KM PR ZE T (Litsea elongata)~ 774 (Syzy-
gium buxifolium)~ %75 (Ilex chinensis)%5. HAJZ
B S (Sarcabdra glabra). 1113 (Alpinia japo-
nica)~ [ EREE IR (Adiantum flabellulatum)%5: 2 A% -
W HAE R AR, I BB ARSI BIRFIAG L
M, MR TE I BB 5~8 cmo KABIRAE AL T =1
T 2R A TR RN R G, HKRER IR
£ 20 20 70 AL 98 ST AR5 R IR B8 (F I 2
40 a), JFAETFI R BRI ERAPTE R, A
K 330 m, 3 40°, MO EEDY 3 788 ind./hn’, 4
&Y 4.35 thm?, ~FEIMIAE 12.2 cm, P&
10.8 m. & B FRA KRE | [7 EH% (Castanopsis fissa)-

1 IR AP 5

Table 1 Basic physical and chemical properties of soil

EPIARZET . BiRkZE T (Neolistea aurata)=s; FEKRZE
HARIEL G (Ormosia xylocarpa)~ KK #)E A1 I
(Photinia hirsuta)- % 1% ¥4 (Castanopsis faberi)Z&F
2, HOR 3B HAE R (Woodwardia japonica)-
I H.(Gahnia tristis)~ M ¥.(Leptochloa chinensis)
L
1.2 A% R TE

2010 4 8 HZEAKAH A MRMIUKAR R SRR 53] 2
573/ 20 mx20 m FEHE, BEASFEHLEIRE 30 m, 2011
4 HHATAIRCREE, AT 4.05 em [ LENESRE
AN S TEAE AN 7 AR, IREEDY 80 cm, HFHK
[ ) 1 4% 0~10.10~20.20~40.40~60 F1 60~80 cm
LR E], A L ERE G ARG 1) 2
RS, a7 Bl S he = g AT Ab

T KA O E MO R IR R A b 5, %
T PR A AR e LUK 3, DR AN S % B () A AR i 47
X7, WEAT BV K 4ER A 7T . BT BY
JIEE T HPH o8 4R, MRE4umR g, sh
T B R Bz 5 R B HE 2 AR R Pk TR AR,
HoB MR 4% 0~1 F1 1~2 mm 4> 2%, B 5 % 4148 T
65 CRHE, KA B B4R BR B G AT T
V& o B JE R 10 mg BE AR RE FH o6 3R 70 BT A (Vario
EL III Element Analyzer, & [E)lE 40 C. N 7%
i 5 M) FH & S35l 4 B4 (Skalar San++, Skalar, faf
=)0 AR PRI B S S AR ) 30 2 mm
i, BCES Ay 1 0 AT B AR AT, BEE Rt
i 100 HHTIE 9% C. NAT P &8, TIEK
FEAR AN WK 1,

Pre] +Jz (em) FHHMERE (Vhm?)

LHHE (gom’) A (mgly) 25 (mge)

Forest type Soil layer Organic carbon storage Soil bulk density Total nitrogen Total phosphorus pH
R 0~10 22.20 1.12 1.58 0.31 3.98
Natural forest 10~20 14.49 1.30 1.10 0.28 4.10
20~40 19.27 1.43 0.61 0.27 4.04
40~60 13.05 1.54 0.50 0.27 4.08
60~80 9.15 1.56 0.38 0.26 424
UM 0~10 32.77 1.16 1.51 0.27 433
Secondary forest 10-20 18.92 126 0.73 0.25 428
20~40 33.38 1.45 0.47 0.25 4.30
40~60 24.56 1.49 0.40 0.24 435
60~80 17.70 1.42 0.45 0.25 4.56

1.3 BEESHT
FIA SPSS 21.0 A4 B AT G HT . K

C. N. PIREHATX B AL, + 2R NS
PEARE, SRR A LA T 2 BT KR AR R SR
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N:P KR EEAR K . BLAE 2 [ fAH oo, B35 1k
PN P<0.05. FIF Origin 2021 FAFER .
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Fig. 1 C, N, P concentrations and stoichiometry in fine roots. ns: No significant difference. Five columns from left to right represent 5 soil layers of 0—10, 10-20,

20-40, 40— 60 and 60 - 80 cm. SF: Secondary forest; NF: Natural forest; FT: Forest type; SL: Soil layer; D: Diameter; *: P<0.05. The same below

2 Mo, LESREMR C. N FIP & S0 RTR G LR IR T 1

Table 2 Effects of forest, soil layer and diameter class on fine root C, N and P concentrations by mixed linear model analysis

AR SRR P
Variance of source InC InN InP In(C:N) In(C:P) In(N:P)
5 Forest (FT) 0.331 0.027 0.018" 0.022" 0.014 0.513
42 Soil layer (SL) 0.919 0.040" <0.010 0.048" <0.010" 0.023"
#22% Diameter class (D) <0.010" <0.010" <0.010" <0.010" <0.010" 0.448
FTxSL 0.178 0.201 0.171 0.302 0.437 0377
FTxD 0.021 0.191 0.215 0.072 0.262 0.858
LTxD 0.846 0.560 0.170 0.586 0.202 0.096
FTXSLxD 0.185 0.343 0.146 0.215 0.143 0.249
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2.2 MR ZE TR HURRIE

A MR R AR PRAIAR 2 8] C:N A C:P B H %2
MRSy ARG T F RS, AR At
B EEN, 5 0~1 mm L, 7 1~2 mm 408
o, UAEARAIAR C:N A C:P B3 & T R AR (P<0.05),
HHERIRMRA L, KRG C:N I C:P 4
AR T 34.9%H0 26.2%; XA RIAM 1~2 mm
R C:NLC:P ¥R ZE & T 0~1 mm 404 (P<0.05);
UAEMRFI R AR AR T AR C:N. C:P F1 N:P #ifi +
JZIRFER IR B B EHEAGEE 2, B D).

3 ARG IR N PR NCP R A R AR

2.3 MRS

R 3, 47750, I NESESHHEEN SR
TAE R E M R(P<0.05), B TI1E4 N & &N
RETE, o TRFIAR R LA R R I T0 B 3
ZESt, (HIRAEMBIPLA LR B2 = T Rk, 0~
1 mm ZHAR 40L& 2R A0 B2 & T 1~2 mm Z0#R . 48
R M4 P& 2 IR S HHET) NP A7
LR R, HIHUAELARPRMBIEARZ R IR
i, 4UME N. P& &K NP i+ 2R AR A2
mRFm, S5HARKIERE 2).

Table 3 N, P concentrations and N:P between fine roots and soil by mixed linear model analysis

N N:P
AR 5 3KJ8 Variance of source P AR 57 3KJ8 Variance of source P AF 53 KJR Variance of source P
4> Forest (FT) <0.010* 4> Forest (F) 0.798 4> Forest (F) 0.428
1%%% Diameter class (D) <0.010* 1%2% Diameter class (D) 0.449 122 Diameter class (D) 0.294
1384 N Soil total N (STN) <0.010% 134> P Soil total P (STP) <0.010* 35 N:P Soil N:P (SNP) 0.059
FTxD 0.982 FxD 0.227 FxD 0.157
FTxSTN 0.221 FxSTP 0.751 FxSNP 0.331
DxSTN 0.629 DxSTP 0.262 DxSNP 0.660
FTxDxSTN 0.955 FxDxSTP 0.230 FxDxSNP 0.225
F AN, P EHEM NP S5ARIERK(SRL). BEASZ IR A LR 547
Table 4 Mixed linear model analysis of between fine root N, P concentrations and N:P and specific root length and diameter
25 5K N P NP
Variance of source F P F P F P
4 Forest (FT) 0.937 0.352 2.476 0.147 2.848 0.122
124 Diameter class (D) 5.332 0.040* 7.135 0.023* 3.612 0.087
LLARE Specific root length (SRL) 0.614 0.448 3.261 0.101 2.673 0.133
FTxD 0.237 0.635 2.809 0.125 2.494 0.145
FTxSRL 0.000 0.989 3.834 0.079 2.989 0.115
DxSRL 0.008 0.928 3.776 0.081 2.868 0.121
FTxDxSRL 0.380 0.549 3.472 0.092 2.834 0.123

3.1 RAEKRSRBRKRHARILZE T BN ZER
()2, REEKAENRGR N P &8
REMT R 40 N P o R FERIE T 3%,
AFEMRTHR N, P EREENER S LHR SR
ZRA R R DA T SR N, P
SEWMITESRY], LEMAE N, P AAEEE
ARG ZATAIRT LR WILE 0~80 cm HJZH, K
EMREIEN EE R E T RN EIE, P& EAE 0~
20 em R FEART RO KL, DA N,
P SEEFRTUEN, ATRES A FRMKEL Z [

WIS S EEFA K. A, Mo Z 4R
N. P & 2Z R MR SRMYFAE S ZERE XK. H
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HORRER B o ELELD,  R] SRR P 4 AR A B N
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C:P fefE—EFEfE LR WegniR /e 71, WEFLAIHR
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J5 T B AR B P 4HAR C:N A C:P 540 & %
HOR B AR, BIZHER C:NL C:P /), 4R A
BER . KREAEM CNL CP BE T RN, 32
FRRBE (D) IRAEMAR IR C:NL C:P Z 5, R
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Fig. 2 Relationship between N, P concentrations and N:P in fine roots and soil and specific root length of fine roots
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B N:P ZFAEE, ATEEIH4 THEY N, P oKL
FFAEYI DR RS KW FEAR A, FEUNP AH
X g 32734
3.2 AR FE T ERMERE L EIRER

H5BREQA—H, MR N, PFES SR TZ
IREEG IR D , A2 SRR AR B 1 J2 IR B2 1S i
SN, RN R SR PRANAR F7 43 e fb 25k
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