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Xylem Formation and Response to Climate of Castanea henryi in
Dinghushan Mountain

- - - *
WANG Jie*?2 YU Bi-yun!?3, HUANG Jian-guo'?
(1. Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems; Guangdong Provincial Key Laboratory of Applied Botany; South
China Botanical Garden; Chinese Academy of Sciences, Guangzhou 510650, China; 2. Center for Plant Ecology, Core Botanical Garden; Chinese Academy of

Sciences, Guangzhou 510650, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Xylem growth of trees plays an important role in slowing global warming. In order to understand the
intra-annual xylem growth dynamics of subtropical Castanea henryi and its response to climate in Dinghushan
mountain in south China, the xylem of C. henryi was continuously monitored by microcore sampling technology;,
the xylem growth in 2015 was fitted by generalized additives models, and the relationship between the xylem
growth rate and climate factors was analyzed by using mixed-effect models. The results showed that xylem
growth of C. henryi in Dinghushan Mountain kept almost whole year of 2015, and showed significant seasonal
differences. The xylem grew rapidly before 200 days of 2015 (early growing season), and showed a down trend in
growth rate after 300 days of 2015 (late growing season). The xylem growth rate during early growing season was
positively correlated with temperature and photosynthetically active radiation, but that between xylem growth rate
and climate factors during late growing season was not significant. So, it was reflected that there were seasonal
differences in xylem formation and its regulating mechanism of south subtropical broad-leaved tree C. henryi of
China, showing the adaptability of xylem formation to the environment. These could provide data support for
deeply understanding and predicting of trees growth in subtropical forest ecosystem under the background of
climate change.
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Fig. 2 Dynamic changes in annual cumulative growth of Castanea henryi

xylem at three sites in 2015
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Fig. 4 Annual growth rate of Castanea henryi xylem in 2015 with GAMs fit
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Table 1 Relationship between annual xylem growth rate of Castanea henryi and climate factors by using mixed-effect models
B 1 BiAl 2 B3 Bl 4
Model 1 Model 2 Model 3 Model 4
I 5 2R Fixed effect
HFE Intercept 114.97(69.25) 22.85(141.91) 342.61(44.51) 611.47(266.28)
Je& %R Photosynthetically available radiation 1.11(0.31)"
% Temperature 11.67(5.31)"
[% w9 Precipitation -0.08(0.16)
AXFIEE Relative humidity ~3.74(3.47)
BEHLLR: Random effect
HFE Intercept 46.55 41.47 30.97 31.26
%% 7% Residual 149.51 161.15 170.24 168.48
BiA-A Model fit
11BR R? Marginal R? 0.20 0.09 0.005 0.02
% fF R? Conditional R? 0.27 0.14 0.037 0.05
Rt fE BE AIC 591.46 592.16 603.46 596.46
DUn-H15 ELHEN BIC 598.60 299.30 610.59 603.60

* P<0.05; **: P<0.001. % 1: Yo G admit; B8 20 JRAE, B8 30 PRI, BB 40 MIXHER . FEM.
*: P<0.05; **: P<0.001. Model 1: Photosynthetically avialable radiation; Model 2: Temperature; Model 3: Precipitation; Model 4: Relative humidity. The

same is following Tables.

R 2 FIFR A BRI HE SR B AR K R B A R S R R IR R

Table 2 Relationship between xylem growth rate of Castanea henryi in early growth season and climate factors by using mixed-effect models

B 1 B 2 i3 AL 4
Model 1 Model 2 Model 3 Model 4
[ 5 R Fixed effect
HRHE Intercept 3.66(92.48) ~450.19(235.60) 318.69(62.45) 637.41(329.30)
JeEH RS Photosynthetically available radiation 1.42(0.40)"
% Temperature 27.25(8.52)"
[% ™ Precipitation -0.14(0.24)
FEXTHEE Relative humidity —4.62(4.35)
BEKLR, Random effect
e Intercept 49.49 51.87 0.02 0.02
% 7 Residual 154.05 159.02 197.10 193.57
A4 Model fit
14F% R? Marginal R? 0.34 0.30 0.01 0.05
%1 R? Conditional R? 0.40 0.37 0.01 0.05
Frilufs S AIC 282.33 277.61 292.60 286.06
LR SHEN BIC 286.31 281.59 296.58 290.04

4.1 RBEFFENERIDS

PR BB ) AR B AR R TR AR KO
FICFGE, BMERAEMRMAERKE, MR
ANFR AU, B A R Z AR R (R A T R
BB A A A = AN 1) A2 A 3 AT L7 A A TR
MR KRR, iR AR X, A
ARARFERAERZT BN 4-9 F, REFRENTE K S)

AR RA KM L0200, TR AR, RE
P R 4 R B R HL R AT, R AR A K
KEEK., A5, SRR ALK TR A 5
T3 H, 12 HIERVyREF — @l R ALK, 2HH—
P LT AR A KR SR 2 b ) T AR T A
(Pinus massoniana) AHAEL,  ariiE 1 o IV Ay 1 XA
R AFBKMEKERL L. ERKFREKITAR
JoT S P A A B A (R AR T Y, AT AT DAdE— (2 ik
R B o
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Table 3 Relationship between xylem growth rate of Castanea henryi in late growth season and climate factors by using mixed-effect models

A 1 A 2 A 3 FiAy 4
Model 1 Model 2 Model 3 Model 4
I 5 2R Fixed effect
L Intercept 215.09(95.04) 222.75(159.39) 360.17(54.18) 747.86(618.06)
He& %R Photosynthetically available radiation 0.81(0.50)
% Temperature 5.55(6.29)
[% w9 Precipitation 0.004(0.22)
AXFIEE Relative humidity -5.00(7.98)
BEHLAR Random effect
L Intercept 23.35 8.06 0.01 0.01
%% % Residual 136.30 142.54 145.17 143.89
BiA-A Model fit
11BR R? Marginal R? 0.09 0.03 1.64 0.01
%1 R? Conditional R? 0.12 0.03 1.64 0.01
FRiAE B AE AIC 301.47 298.12 305.53 298.03
DL SE BIC 305.83 302.48 309.90 302.39

TR A AR K TR BT %, AR dRcHT
AR, ERKEERREAKNRELRERE.
T U 3 AT R 2R T R e U R B A [
Fi(Juniperus przewalskii) A< 5 35 it A K15 44, R BH
AR B A AR A T AR A S AR K ARG, TR
KRR Yee 1 R, AR BRI AE KR B )
SERPRTRE R DATE S U SR A R ER 5 ) AR AL
KRBT, AT I AR R I (R
S FF BB e S A A ], 35 B S R R
ARA S AR K B 25 B B I RAE 1

ZHTIE TR, AN RIMGHR B B2 51K il BE 22
R, SOl R A 2 722, SR, B
e 3 AR P HE S AR K BRI AR KR o i 2 22
S, X ARE AR T AR AR R BN, AN
100 m, ARG R AR A BT A KA A A K &
AL

4.2 R B ERAE AT SR BRI ko B2 R

ARIFER AT B — MR E it A, BEs2 A
M GRAL . MARI R BAROL BRI S
WA, M2 BISNEASERRE, MR, B
M, JeEAROEN R, R, XEER TR A
AR EAT I R RO, AT A S Y i FE AL
T 25 R A KR II R VF 2 U R (Ui 2 P
Ky IR AT COL IR EESE) 52, HAX AR
XA B BT S AR A A 70 BB (240, X
i e SBONE K 2 A T I RS e R PR KA S

AR, ISR AR, BB A SR A
AR BAEERFAERRL TSR AR A
WAERF A TR BPIRES , BRI A KB AR
AFEMZENEZER . KEMIFAERE, EKFEHG
B3 5 B2 B AMER T 00, A K2R 2 T ]
22 B NAER T IR . Luo 2RO T [A) 25 Wl
K H A (Abies georgei var. smithii)Fl 75 A kA
(Juniperus saltuaria) ¥ 12 [a) £E K F1AE 20 %16 34 3
A, WNERREHAA, HEYEE TR ERR
NG4S 2R FH RCR FO A 380kl 3 ek
B: IR, FEAKEAT, WARRRRAEKZ R
FERIBREIEF s MrEAEAKZE G/, 1K Ah BRI FH sk
9 R . KRR L@ A R,
SRR PN R ) B VA PR 1 SRS AH T, 172k 2]
AR Mg X 2= R, M v
R BRI FE, B RUET b3 MoKy
FAE RN, TERUETTIE IRy 3E, X FheXg 8>
AR B R AR T B 2R, SR
TRARLE RIS RE R, PR, FRATTN S
NI FERALE K BT 22 R, W4T TR A
A AL A B RS R R

4.3 ERFATEKYLH]

FEIR A AT ARAR, il ) ONiR R 2
PEARAR A AR A B B B PR RO, SRR B R AR
e b E R AR LR MR R, iR BRI — E R,
KRI85, W SBERBREDEE )
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TR, BRI ALK, ERARAK SR, |
JEE AR AR [r) 0 AR A A AR A 2R R R 1281, %
G IE M (Larix gmelinii) 5 A5 DK i AT 78 2%
B, 5 H AR A P TREOAR IR ZE, v fA
Rtk AR, MR EARB A, 5 IE R
ROV, K FLGE RIGUE T IR A AR K (e AR
. LR R R, IR, EEAK
ZeRU, IRFEURARRBREIN 7, & BRI R
WE M AR K.

BRI E R ) 3R o K 1) 0 A A B T
Re i HERIEA =PI R, MW fedEm A4 K.
KERFFLR], RO A 5T H 240 M i A B o5
BRI . R L RS (Fagus sylvatica) (i)l &g
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