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Functional Characteristics of Castanopsis fargesii Fine Roots and Their
Relationship with Soil Factors at Different Elevations in Guoyan Mountain

CHEN Yifei!, LIN Chenlei', ZHANG Shuo', ZHENG Dexiang'", JIN Shaofei?, LU Fenglin®,
LIN Jiandong®

(1. College of forestry, Fujian agriculture and Forestry University, Fuzhou 350002, China; 2. Department of geography, Minjiang University, Fuzhou 350108,

China; 3. State owned forest farm of Shunchang County, Nanping 353200, Fujian, China)

Abstract: In order to reveal the adaptation mechanism of fine root functional characters of Castanopsis fargesii to
environmental changes, the relationship between functional traits of fine roots and soil factors of C. fargesii at 500,
700 and 900 m altitude in Guoyanshan was studied. The results showed that the fine root biomass was positively
correlated with fine root length density, surface area density, tissue density and volume density. Fine root length
density, volume density, surface area density and specific root length had significantly positive correlations each
other, and which had significantly negative correlations with fine root tissue density. The contents of rhizosphere
soil water, C and N had significant positive correlation with fine root specific root length, root length density, bulk
density and surface area density, while those had positive correlation with soil bulk density and fine root tissue
density. The fine root biomass, root length density, surface area density and volume density at altitude 700 m were
significantly higher than those at 500 and 900 m. The root length density and surface area density were negatively
correlated with soil depth at altitude 500 and 900 m; while the tissue density of fine roots at 500 m altitude was

positively correlated with soil depth. Therefore, Castanopsis fargesii in Guoyanshan could change its fine root
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function traits in order to adapt to the changes in altitude and soil.

Key words: Castanopsis fargesii; Fine root; Functional trait; Elevation; Ecological adaptation; Soil
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Table 1 Pearson correlation analysis of fine root function traits of Castanopsis fargesii

P RN VR MR 2 MR T AN [ AR E Root LUARK Specific  HRAALVHSE
Function trait Biomass Root length density Root surface area density ~ volume density root length Tissue density
=¥ & Biomass 1 0.510" 0.588™ 0.599™ 0.185 0.297"
RS E Root length density 1 0.953™ 0.840™ 0.774™ -0.379"
R IMAZE Root surface area density 1 0.963" 0.642" -0.362"
AT E Root volume density 1 0.486™ -0.327"
LEARHK Specific root length 1 -0.507""

IR E Root tissue density

1

*: P<0.05; **: P<0.01

2.2 IR HR S IR R T AR

FE 2 7O, S0 AN FER I IR R 7121
Z 5, WEHER T 3 pH [E A4 P & BB R BE,
S KR, B84 C 4 N S EERHK 700 m

&, B E T 500 1900 m f1(P<0.05), 1fi H., 500
F1900 m [ HIFES/AKEF C. N SR HIRRE R
& T (P<0.05),
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Table 2 Soil characteristics at different altitudes in Guoyanshan
HEK (m) WE H THESUKE Soil IR Soil  AE (mg/g) 2B (mg/g) 28 (mg/g)
Elevation Depth (cm) P moisture content /% bulk density Total nitrogen Total carbon Total phosphorus
500 0~10 5.01+£0.24Aa 16.31+4.68Aa 124+£0.21Aa  2.10+0.88Aa 34.29+9.74Aa 0.82+0.21Aa
10~20 4.71+0.11Ba 12.86+3.77Bb 0.97+0.11Ba 1.11+£0.31Ba 20.14+6.16Ba 0.74+0.20Aa
700 0~10 4.72+0.21Ab 17.08+6.69Aa 1.44+0.16Ab  3.08+1.91Ab 64.32+32.65Ab 0.48+0.22Ab
10~20 4.79+0.20Aa 17.57+3.11Ab 1.29+£0.20Ab  1.68+0.66Bb 36.54+15.17Bb 0.31+0.11Bb
900 0~10 4.53+0.16Ab 16.79+4.35Aa 1.27+0.044Ac  2.63+1.29Aab 42.36+15.94Aa 0.30+0.13Ab
10~20 4.79+0.19Ba 12.35+5.47Aa 1.28+0.036Ab  1.52+0.60Bb 25.68+6.63Ba 0.31+£0.21Ab

[l — - B R R A RN T B R 22 5 R 3 (P<0.05); [Fl— R8I R A RIS 7 BERR 72 57 3 (P<0.05).

Data followed different small letters at the same soil layer indicate significant differences at 0.05 level, while different capital letters at the same elevation

indicate significant differences at 0.05 level.
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Fig. 1 RDA analysis of functional characters, topographic factors and soil
factors. FRB: Fine root biomass; RLD: Root length density; RSD: Root
surface area density; RTD: Root tissue density; RBD: Root volume density;
SRL: Specific root length; SBD: Soil bulk density; TC: Total carbon;

TN: Total nitrogen; TP: Total phosphorus; SMC: Soil moisture content.
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Fig. 2 Correlation heat map of functional properties, topographic factors and soil factors. *: P<0.05; **: P<0.01; ***: P<0.001. FRB: Fine root biomass; RLD:

Root length density; RSD: Root surface area density; RTD: Root tissue density; RBD: Root volume density; SRL: Specific root length; SBD: Soil bulk density;

TC: Total carbon; TN: Total nitrogen; TP: Total phosphorus; SMC: Soil moisture content.

3 TRHT SIS IR TR

Table 3 Forward selection analysis of soil factor

AT R ik - »
Soil factor Explain rate /% Contribution rate /%

4B Total carbon (TC) 18.8 47.6 13.4 0.002
+IEZH Soil bulk density (SBD) 6.4 16.3 4.9 0.014
+3%4 /K& Soil moisture content (SMC) 5.7 14.4 4.6 0.010
4T Total phosphorus (TP) 6.1 15.6 5.4 0.006
pH 1.2 3.1 1.1 0.368
4% Total nitrogen (TN) 1.2 3.0 1.0 0.364
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13 LR AIRR T EEAR G L ARAC 3 S RN A B AR
AA R AR ACA R p 2, AT SR 3 Ao ) TE AR SR
Sierra ZECIA LB, ZMEYMARERK S
BUAR T AR 52 IE A O 5¢ A5 g R A5 P74 38 /K A A
(Fraxinus mandshurica) AR AEY) & 5K % E A
BEIEMIRK R

YRR ARG . MR A B2 S5 UK 8] A 28 R AN
[F], #6541l 22 SR AR A 2% B 5 AR K 2R i 2%
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Fig. 3 Changes in fine root functional traits of Castanopsis fargesii at different altitude. FRB: Fine root biomass; RLD: Root length density; RSD: Root surface

area density; RBD: Root volume density; SRL: Specific root length; RTD: Root tissue density.

4 HEHORE EAN 35 RO AR D BT IR S 5 22 3 A

Table 4 Variance analysis of effects of altitude and soil layer on fine root functional traits

+ Factor FRB RLD RSD RBD SRL RTD
4k Elevation (A) 0.002" 0.002™ 0.002" 0.007" 0.039" 0.049"
1)z Soil layer (B) 0.529 <0.001* <0.001* 0.003™ <0.001™ 0.007"
AxB 0.989 0.826 0.845 0.579 0.188 0.512

*: P<0.05; **: P<0.01; FRB: #HiR/EY)&; RLD: fRK%E; RSD: MREZMAEZ; RBD: AT E; SRL: HRK; RTD: fRALEE.
*: P<0.05; **: P<0.01; FRB: Fine root biomass; RLD: Root length density; RSD: Root surface area density; RBD: Root volume density; SRL: Specific

root length; RTD: Root tissue density.
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max) W T4 R ANE], AT RE R RO S Ll X 445
P EEMYFEE, HIBEmREAEEEYERK, B
R PRt P &8 e pH 1A BN I A 22 5505 A K
FEPRBIEDR 7o FRA L 22 SRS AR (1) 2H 235 FE U
HAREEIEMERKR, MHHNE LSRR
PRME ELEAH G o A3 AT 5 B e 1 A R B K
T A5 154 ) A AR E 25 B v 1Y) - R A v 7R B
BRI ER? . Materechera 2%} 2 FiE 4)
AR Fo0f Al B PR 3G PR EAT TR T, AR R A
7 B IR AT A AE AR AR AR, X5 AR AT 4

FAHAL

3.3 ZHAR T RE IR TR B 1 v R AR 1iE

2 SERE R T EOARAC . MRS MRS K
RMAE FEEHE R E R LAEAL, ¥IEL 700 m
RN, TAE 500 F1 900 m 4 it 358 V% FE 1y
R AR AR - 4 R A R SO
U A8 B B A Bomm nT DY, AR AR B AR AL
AR E S Y E S RS EY, B R PR 5
KEFI C. N ESELE 700 m #3ik &k, B35
FEIZMET AR, DR, 05 L 22 SERE R B K I 5% 1
FEUF 1) 700 m AR AL K 3R 2 R NTE Z (1AW
B, DA QAR 5 058 e ok T AR DA B B M gR R
Gy KoK Gy, 1T ECANAR LR K A IR A W R
FHEEER, WELERAREYE. R R
K R AR B A 20 B IEA L E R,
Alvarez-Uria ZE33I%F B 7R B3 Ly 11 B IR 358 4 420 1) A
TR, i X B A BRI AR AN
FYNAR, X5 RAR .. A7 &
KRE SRR 1 000 m, IREMXTEE, HE
REKS LGRS EEHVIMK, MEE L 700 m i
KA+ C. N TR S BEHE, XA RS E A
5 NI

S0 1L 22 FERE AR 20 2% FEAE 900 m Mgk K,
1E 500 m ¥R BE - B UR BT B BRAR, X 5 R R
ST 52 45 AR, . ASHIE 58 TP AR 4L 4% S5tk
R LR F o /TR, 1EFEA I =ik
H X A RS IR 2 g, 22 SRR B A i) 1%
LGRS B S, B0 B B 23 B2 DU s 3 5 1
PO SR, TAE & /K & S = 77 4 & B 3
Bar, 22 S0 A A TR ORI (1) A KSR, 7E
KR EENE Z AV E b 7R g
RN K AR iR A S 4, BEARAHAR LR 1 LA
TR 5 2R 221, DL a8 5 7K 43 RN FE 4 [ TR UL A
7o HAESCEEBIS 58 X AR R 1 A L R
B, Z/NE(Triticum aestivum) ¥bk(Juglans regia)
2 P GERR AR A S BEAE 0~20. 40~60. 60~
80 F1180~100 cm )2 i B 38 IR BE M FFAIK, x4k
Y5 AR T 45 BAAL . T Fransen 253550 A, R &
WR AT AL H) it 7E B HE VR G 3 p N2 I AE W
DA 0] 77 43 FZK 7 BRI RE 7, 3 A BDIE T AT
TR .

AR A 1 A A (R S0 B R 3 R R 1) 22
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RN, AN 700 m R R E =T 500 m K. AT
TR, B AR (Populus sp.)AHAR A=) & iE + 1
REE T RERS3T, 5ARB AL RAR . #0545 1L AR
P X JE S A RS, IR IR Ho R I A H
L, AETERAKEFEEAZSR, B0 E
22 ARG A AR KT SR, MR F0 (L - e
JRAE IR EAAN, HERE/N, SRz
FHARAYEEREER . AUER 0~10
M 10~20 em 12, HEPLFEA 122 5588 RIRMRAE R
KAEH AT, SRR 75 7E SR 2 R 2 A ) b AT
Wt .
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