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Fine root longevity and controlling factors in subtropical Altingia grlilipes and

Castanopsis carlesii forests
HUANG Jinxue'?, LING Hua'?, YANG Zhijie'”, LU Zhengli'*, XIONG Decheng'?’, CHEN Guangshui'* ",
YANG Yusheng'*?

1 State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China
2 Institute of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China

Abstract: Fine roots production and turnover is a significant component of the carbon cycle in forest ecosystems. Fine root
survivorship was monitored by minirhizotrons during two successive years in two subtropical evergreen broadleaved forests
(Altingia grlilipes, ALG; and, Castanopsis carlesii, CAC) in Wanmulin Natural Reserve, Jian-ou, Fujian province. Root
longevity was estimated by the Kaplan-Meier method and differences among single factors, including fine root diameter (d<
0.3 mm, 0.3<d<0.6 mm, 0.6<d<]1 mm) , order (first order, higher order) , year of birth (2007, 2008 ) , season of birth
(‘spring, summer, autumn, winter) , soil depth(0<D<20 em, 20<D<40 cm) , and number of neighbor root (N<5, 5<N<
10, 10<N) , were tested by the Log-rank test. Cox proportional hazards regression analysis was also applied to assess the
relative effects of these factors on root survivorship. Mean and median fine root longevity of ALG were (286+8) d and
(184+9) d, respectively, while CAC’s were (261+10) d and (212+8) d. When considering the individual factor alone,
root longevity were significantly affected by season of birth, root diameter, order, and number of neighbor root ( P<0.01 for

all cases) in both two forests; year of birth had significant effect only in CAC (P<0.01) and soil depth had significant
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effect only in ALG (P<0.01). Mean fine root longevity of ALG in summer was (204+14) d, which was respectively lower
than in spring (290+11) d, autumn (307£13) d and winter (263+25) d. Mean fine root longevity of CAC in summer and
winter were (164220) d and (156+16) d, respectively, which were significantly lower than in spring (269+15) d and
autumn (346+17) d. With the increase of fine root diameter, median fine root longevity increased significantly in ALG
(P<0.01) ; while in CAC, median fine root longevity increased from d<0.3 mm diameter to 0. 3<d<0.6 mm diameter,
and showed little change with further increase in diameter ( P>0.05). With the increase of root order, mean fine root
longevity of ALG and CAC were increased significantly ( P<0.01). Mean fine root of ALG's first order and higher order
were (267+8) d and (559+32) d, respectively, While CAC's were (247+10) d and (425+41) d. The number of fine
root in ALG and CAC was decreased with root order increased. With the addition of number of neighbor root, mean fine root
longevity of ALG and CAC were increased significantly (P<0.01). Furthermore, mean fine root longevity of ALG in 0<N<
5, 5<N<10 and 10<N was (226+9) d, (309+15) d and (467+21) d, respectively. While CAC’s was (246+11) d,
(290+25) d and (438+45) d. Cox proportional hazards regression showed that in both two forests year of birth had no
significant effects on root longevity ( P>0.05). According to the size of impact on root longevity, these factors can be
ranked as: root order, season of birth, root diameter, and number of neighbor root. Soil depth had the weakest effect in

ALG while had no effect in CAC (P>0.05).

Key Words: evergreen broadleaved forest; fine root longevity ; minirhizotron; Cox proportional hazards regression

YR, M A FE AR 2R B BhAS LRy, & A BRI A 25 R AR A E A . AR Jackon 21
X A BRANFIRE B A T, A <2 mm 2R 04 JE1 26 | A 8 T FE A R i A 28 R I B 77 07 30% LA L, B4
R A 1 ]2 o A 1) M T S AT LA B A 50% ZE A7) AR A5 A SR AR R G N AEHILRD K R
MR A YA P R R e DL A S RS IR R R R BOR & A T AR iy, B RERS
ML AR A AE K g FE T EA T A il 72 2 —FhAEBEIR M 58 073k | BRAE T b ff b Ak 00 4 AR
Fan, HATXH AR A A AR T e W1, IR 5 iy A0 JE R AR R L2 AR RO &5 10T X SB[ E A .
B AR AR AR EARY P R A E AR Y A X SR 2 BIREE  0AR 5 iy
MEEIH R 7 Cox LA XS [ IH 4307 > S fif sk — ) AR (36 7 5 B, 2 3 o st o7 A 7 BSF i) 15 i) R 38 22 [l
M ZTC MR R 25 2R DS IR B, X o3BT 78 4 At P 22 A9 W] B, AT DA e — PR ZE AN [R]K
S RIBET SR LR R E T PSR AR A BRI R IR A A S A AR AR DT TR S 2 A A
FXTAIAR A A S R s

Hp D ARG AR R TR AR S — A LR ) A 250 P AT, S A RS Ak i SRR A, JH AR el
A 8 SRR AR T B AT DG TR B 2% ] P R AAR 7 i SR el R 3R v oK LR E . ASBIFSY H 92 DA A T 3Ry
HILTR 5 2 (] I AR AT ] T ORI SR A 58 % 42, 38 2o SRR A 12 AT 2007—2009 AFZHAR A A= A< FIFE TR,
TR 9 5 i, R 5 52 e 4 R 24 i 149 181 2R () R A o 3 2 PR 3R )5 i R 2, DA Sy i — 20 i 5 A BT T A
KRR A RGEFE G AT FE LS5
1 #R5HE
1.1 WFFRIXARAL

TG MY TR EE48 EERR T T AR AR [ SRR 311X (27°02728"—27°0332"N, 118°08'22" — 118°09'23"E ) , Hi kb
R IPKZREG , JE b Bt 2 XU, AR RN 19, 4°C AR K B 1731. 4 mm |, 4EH 78 & & 1466 mm , M
XTHERE 81% , 2AFTCF AL 277 d, RHENAE KA K B LLE, IARMIZS A 600 Z4EM T, IR A T A2
ARRIZE W I8 A A 4 1A v ST Ay B ) et b L v KR FEE 7 RN At A9 BT T AU 9% Sy o S R A R Pk A s S A
CKBERETE P 1550, 14K 510m 400 @ A4 530 23m F1 29, dem; ZUARBT T HURE 7% . SRS 1254, 14K
390m , V- = FU A2 23 51 28 m 145, 2em)

http ; //www. ecologica. cn



1934 A E = 324

—E S s —— A%
35 7 250
2007 2008 2009

30
- 7 200
25

20 7] - n - 7 150

B i N bH 100

10
7 50
| HH H
0 DxDxDxHxHx L bl bl el Dl Tl 1y H:MDxDx il 1D1 e
1 2 6 8 9

011121 23 4 5 6 7 8 910 11
H 4 Month

A8 Temperature/C
]
P&k & Precipitation/mm

1 REHPRREHAHKENERE

Fig.1 Mean monthly air temperature and precipitation in research time

R1 WA T WMBSEMAKAE R LB MR

Table 1 Soil properties in Castanopsis carlesii and Altingia grlilipes

KA %/ CAC AU T B/ ALG
2 Soil depth AL &N &P AL 2N 4P
Organic matters Total N Total P Organic matters Total N Total P
/(g/kg) /(g/kg) /(g/kg) /(g/kg) /(g/kg) /(g/kg)
0<D<20 cm 45.0 1.30 0.41 63.6 2.91 0.37
20<D<40 cm 23.6 0.68 0.30 20.8 1.16 0.33

1.2 Wk
1.2.1 AR B RN OR A e e

2007 4E 5 A PIREVEIE IS E B R4 AR 3 3 1 20 mx20 m AOREHD, EIEATT BEBENL LS 6 A~ PVC
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EZS A
1.2.2 MELGREMEHE L

M 2007 4 10 H 22009 4F 11 H XHARRFEAT M 2a A0S MIEEE . 4 A T8 RS wh2 1%
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WHAER K 3 DY, B1<0.3 mm 0.3—0.6 mm F10.6—1 mm, IE WM 2007 4E 10 H 5] 2009 4E 11
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Fig.2 The effect of year of birth on fine-root longevity in Altingia griilipes and Castanopsis carlesii
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Fig.3 The effect of season of birth on fine-root longevity in Altingia grlilipes and Castanopsis carlesii
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Fig.4 The effect of the class of diameter on fine—root longevity inAltingia grlilipes and Castanopsis carlesii
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Fig.5 The effect of root order on root longevity in Altingia grlilipes and Castanopsis carlesii
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Fig.6 The effect of soil depth on root longevity in Altingia griilipes and Castanopsis carlesii
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Fig.7 The effect of number of neighbor root on root longevity in Altingia grlilipes and Castanopsis carlesii
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Tab.3 Results of Cox proportional hazards regression analysis for influencing factors of root longevity in Altingia griilipes

. SR bR DR 3 .
AT (i) 2T bl Wald f STk
Effect factors ( Covariate) df Parameter Standard ( Chi-square) P Hazard radi
ect factors ( Covariate estimate(B) error(SE) i-square azard radio
A (2007 4R S%)
Year (2007 for reference) ! 0.188 0.126 2.209 0-137 1207
i e %
HEFH (BENEE) 3 11,118 0.011
Season ( Spring for reference )
X Z& Summer 1 0.277 0.157 3.123 0.077 1.319
2 Autumn 1 0.104 0.136 0.582 0.445 1.109
478 Winter 1 0.417 0.141 8. 665 0.003 1.517
+J2 Soil depth/cm 1 -0.024 0.004 37.041 0.000 0.976
A3 F 20 K K-
YB]E'HEWQ?&% 1 -0.058 0.009 42.993 0.000 0.943
Number of neighbor root
(19 VIE
R BRAESE) 1 -1.151 0.206 31.325 0.000 0.316
Root order (1-order for reference)
SR 44
AR 1 -0.105 0.294 12.648 0.000 0.900

Fine root diameter/0. 1 mm
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Table 4 Results of Cox proportional hazards regression analysis for influencing factors of root longevity in Castanopsis carlesii

SN T (UAE) E 3 FrifEiR

Wald TSGR R
Effect factors df Parameter Standard ( Ch‘a fis ) P f{htﬁhj_
1- T zard radi

( Covariate ) estimate (B) error( SE) Square azard racio
A0 (2007 428 25%)

1 . L 157 . 147 .701 1.062
Year (2007 for reference) 0.060 0.1 0 0.70 06
BT (BN S
HEB (BFHET) 3 53.234 0.000
Season ( Spring for reference )
X7 Summer 1 0.374 0.202 3.412 0.065 1.453
B2 Autumn 1 -0.597 0.197 9.204 0.002 0.551
X2 Winter 1 0.358 0. 196 3.330 0.068 1.430
+ )2 Soil depth/cm 1 0.004 0.007 0.356 0.551 1.004
ey
7I3]&7HHE§&EE 1 -0.067 0.023 -8.620 0.003 0.935
Number of neighbor root

P (1 BRI

PR RN ZE) 1 -0.657 0.223 8.698 0.003 0.518
Root order (1-order for reference)
AR 7R
AR LA 1 -0.171 0.488 12.309 0.000 0.843

Fine root diameter/0. 1 mm

3 i
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HuIX BT AR Al (B AR A5 X 18 ARAZ AR 88 AFAZ A 5245 2 W AR 4IAR B A 43 31 R (21517 ) d I
(230+15) d) LG, P SR AR 5 A /I o KSR A 0 [ — S7 3t 2% 7R 7K R AR 9 TP AR 5 A 2 1
e P RS A R AR 2 i 2 0 28 A T B R Y, PRI AR Y P B A 0 500 (33613 ) d AT (64+3)d, 4L
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IH- ] 8 ol ( BEAA AR () (B A 291d, i H A 149d) . T Eissenstat & Yanai' ™ AN, A4 Fh ] 40 4R %
AT AFAE 22 57 0 J R 22 5 TR 1Y), A 456 6 R st A2 FIREACAS B (1% £ BDIR B0 (AR A 4E I8 AR RAR RS | B (R Y25
FIAR 2R B A BRAE A ) 25 | 2ok Xof A [R) RS Aol 0 AR 5 i L 5 K B, A A P R A e A AR 7 iy — PO 2 2 A
YR v w4 BT T ARURI K AR IS BRI T 100a, A= K ¥ TA25E , ind ELANAR BT T AR KA 5] J T8 2
AR, AR E 22 A2 SRS — 30, 3k L R A5 MR AT RE SR TR 19 25 57, 3K P BB a1 ) 2 5 0 240
AFBA] T AR A A 2R A7 A 52 e S Y 3

Hh AR TR AR BT T UK R AR 5 A A 1 52 0 (P<0. 01) o KBEE ZBFIAZ A AR 0 E IR T8
ZEFIBKZRERY (P<0.05) 5 4HARRT TR 2= 1 AR 9 AR S 3 IR T 2= Bk R DL LA (P<0.05) . X5 Lopez
SFN LA Guo Y BIR] : Lopez 551 X & MRANAR S5 R, B (P54 (15447) d) FILFE (Y
FEAr(151=11) d) A RYAIIR F7 fir (< T 2= (P24 774 (100+6) d) FIFkZE (CF49 7545 (109£6) d), 11 Guo
S 5 R RS BRI 9T 2R R AR A A KRR K 1 B ARG = F ek T A TR SRR, R EE
o, R 1 - SR B R S BN AR M 2 R T RERG I, L F R RROK Ak S W A R S B ARSE T,
ABIFSE X HBAL I EAT | B2 2R el T RE S BN AR A i A, 2 AR A A BN, R RE 32 BBk K A5 W PR
o BRI Ah K42 A i AR A A 5 0 21 0 AR AR AR PO VA G AR 0.22 mm (3R 2) .
2 A AR LA A 1 A AE AN TR B AR AR S R G — A8 UL SR 2 A 5 AR AT SR 1 i 3 ThT
P th AR AIAR , B R B RRAR, AR B AR RS I > 4R 75 A A K

+ R S I AT AR B TR F iy (P<0. 1) , X KA A AR 7540 ()5 AN 8 25 (P > 0.05) , {HAS
SR B 2R N, A AR A TP E A A e K (32 2) . Baddeley 1 Watson''® 8 i 8 )2 + 521
AR AR T 2 S0 A AR, )R 0 25 S A X Al R A A g Y M 2R, Hendrick 1
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