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12 A R HIFHEZE T, DI AN CK &% T HDAI LD 4R, 12 A 280, M AR S EEF AR, 12 A R,
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Effects of soil moisture content on stem respiration rate, stem growth
and sapwood nitrogen content in Dalbergia odorifera

CUI Zhiyi, XU Daping, YANG Zengjiang, ZHANG Ningnan, LIU Xiaojin, HONG Zhou
(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China)

Abstract: [Objective] To provide basic data for following study of heartwood formation of Dalbergia
odorifera. [Method] Four soil moisture content gradients including heavy drought (HD), light drought (LD),
dry-season irrigation (DI) and control (CK) were artificially simulated to investigate the effects of soil moisture
content on predawn shoot water potential (¥,4), stem respiration rate (R;), stem growth, and sapwood nitrogen
content and their change characteristics in dry season. [Result] Soil moisture content and ¥4 declined
continuously in dry season, and significant differences were observed among different treatments since the end

of November. R, increased exponentially with stem temperature (6) and the coefficients of determination were
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all greater than 0.65 in every treatment. Temperature sensitivity coefficients (Q,,) differed significantly among

all water treatments, following the order of DI> CK>LD>HD. 6 and R, declined continuously during dry season

and reached their minimum values in January. Significant differences among the 6 values of all treatments were

only found in winter. DI increased R, while HD and LD decreased R,. Stem growth remained stable until the

middle of December, and decreased significantly since late December. Stem growth of DI and CK was

significantly higher than those of HD and LD. The sapwood nitrogen content remained constant before

December and started to decrease since December. Significant differences of the sapwood nitrogen contents

among all treatments were found only in winter. R, explained 56% seasonal variation of stem growth. Sapwood

nitrogen content explained 68% seasonal variation of R,. ¥4 explained 49%, 48% and 63% respectively

seasonal variation of R, stem growth and sapwood nitrogen content. [Conclusion] Soil moisture content

likely promotes the interaction of R, stem growth and sapwood nitrogen content by affecting ¥,4. DI increases

R, while drought decreases R,. The § value and sapwood nitrogen content are affected by soil moisture content

only in winter. In addition R, may partially indicate the changes of heartwood formation.

Key words: Dalbergia odorifera; heartwood; stem respiration rate; nitrogen content; soil moisture content
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1 HRSTS

1.1 X IE R

BRI HLAL T 2R 48 B Ll Tl B X B S AR
RHEAE R AT (22°47'N, 112°32'E), %@ W
ZRAAE, PR 43.9 m, FHBFEREAN
1681.2 mm, HAhF3= (10 H—84E 3 ) FREZ
N 562 mm. FIRIEN 23.4 °C, HBRAKEAN
19.3 C(1 H), A¥fmin 33.8 C(7 A). HEXE
TR D9 2009 SFEF0HE, MG 2.5 m x 2.5 m,
A KNI CFH{E£SD): B2 (6.63+1.54) cm, B &
(5.63£0.92) m, FILTEIE (3.46£0.47) m. +I3FE NI
X7 KB AL, PRI | m, & 403 15
B LR 1.
1.2 R

AT 2016 4 5 H AT, 1B £ 10 B3 HUE
R K FE R — B AR, SR BEALIX 4H Bt
AN/INX 20 mx20 m FEHE, WE 4 AN BFEKE, 3 IRE
2, Hrp E T 2 (Heavy drought, HD): 78 [I5 5 £ %&£
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Tab.1 The soil physical and chemical characteristics of all treatments in experimental field
A +E/em pH w(ENUR)/(g'kg™) - wime'ke)
TR 2L A R Y VE

LD 0~20 4.26+0.21 17.16+1.15 92.82+8.12 76.87+6.26 54.706.29
20~40 4.45+0.25 9.32+0.65 38.47+3.28 64.85+4.32 30.54+4.87
HD 0~20 4.31+0.27 16.89£1.19 86.47+8.87 86.67+9.12 42.17+3.45
20~40 4.48+0.29 9.16+0.73 34.48+2.78 78.31+7.62 31.76+3.62
CK 0~20 4.15+0.18 17.35+1.27 99.014£9.19 64.95+5.24 67.40+5.78
20~40 4.30+0.20 8.13+0.75 37.27+3.02 53.87+3.97 28.94+3.38
DI 0~20 4.38+0.32 16.76+0.98 97.48+7.82 69.53+3.19 60.3249.12
20~40 4.49+0.26 10.07+0.54 48.23+3.05 60.81+4.26 36.21+5.38

AMTIEEE (2.0 m) FIRYZK; B B2 5 (Light drought,
LD): HERE 8- ANT IR EE (=1.3 m) (IR /K PR
#% (Dry-season irrigation, DI): £7% (10 H—384F
3 H) 5K MR (CK): Aab e,

£ HD 1 LD A3 /NX & 2 HERAT H], R H
Pr . SRV AR AN 2 S35 3 K 4 20 m. T2 4
2.0 m(HD) 5% 1.3 m(LD). %] 0.8~1.0 m [ 42, Fff
£ 0.16 mm M5 & FE BB RLE B, T s B3R
B 517Kl . DI ALBE & /N, &AT (R 224% B 3))
B¥ERS, TREFAQ0A—FFE3IH)FE3AN
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R UL %of R R B T 2R AT 38 N R T o AN X
B 1.5 m SR RR K SRR B8 T, 58 0T 51 KA ik
ITIG B, 15K 8 . IR SR &R %
(AZS-2C, ) BE/NEFE 1R -3E2) 30 em IR
R K E
1.3 HARAEEFE
1.3.1 #-FefeRag & A Li-8100 35 FFIK B IS &
W5 & 48 (LI-COR, USA) AL FIFE %, 2
FCHR[24]FH PVC & A T W& IR E . B
N9, BB 2 8 2 e R R AR I R T 2 0 5 MR A
JE S, SR AT 2016 4 10 A 16 HE 2017 4
2 H 21 HAEERE 2 FDE R FRIEAL (1.3 m &id) )
T T R P PRG 22, 05 IS [A] 09:00—12:00, BER I E
FR T I, P R ik P52 00 e e W T B ) A 3R
F21 om Kb BE . /N X I 2 PR (g Ab
6 k) FEFR, 3L 24 Bk, FERR-F 2042 ((F2{E+SD):
HD 4 (8.8+1.7) cm, LD A (8.5+1.4) cm, DI A

(9.0£1.8) cm, CK 4 (8.4+1.5) cm.

1.3.2 B AKRH M 24 BRIFIRII E FE AR EU i
ANKE, TR A BRI AR E 24 R 06:00, R ) E
(PMS Instrument Company, Albany, OR, USA) il &
Bk H (V) 3 IRE K .

133 #FMEEKREE N HARARZEFLEK
HE A% (DRL26, $E 50 Ao & 4 FEA A 25 H 2045
A, [EIN T8 H R B RGE 24 BREERRINAZ,
SR AT -

1.3.4 ZMAEE Iy 1 R IR IR
TR, 1 BEREAR S FE 4~5 PR, Bk ELAN A
M1 em ¥, £ 65 C 6440 TR 2B &, B
i 0.25 mm G, 2 0RO E (Flash
EA1112, USA).

1.3.5 MXAX W HE R E SRR R
FIASKIUI AR, PR skt 4 2R 0 R 1 L BT F 1
IR R 2R T EE AT IR . RIEA W

D 2
[V+V’—7T(E) d
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SR

R =

M

XA, R ARGy BN IEHT 5 R T IR 2R,
umol-m™s™; V ARGEINFI R ESF (4 823.9 cm’);
V' E IR SR PR AR, em®s Dy H il EE
B2, om; d NG E GNP E FJREE, cm; SN
RGN FEL Z AR (317.8 cm?); SN H il FE I
FEEGHRTREH, em’.
R e R ok 5 B2 2 TR PR DL 98 R T T
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http://xuebao.scau.edu.cn



2 W

BEZ fi, S I KRG P A SRR T IR AR AR B0 R 57

A, Ry N IFIE A, ymol-m s 6 AR T
s R B N HL

U AL (010) T AT

Q10 =exp(10B) - (3)

14 BEHITS5HH

BT A 356 E 5 S B Microsoft Excel 2010 % A\
a2, {4 SPSS19.0 ¥4 (IBM, USA) 47
ANOVA 75 Z 4381, MR R REERH F &
5, B RECRH ¢ .

2 FERE5SH

2.1 TIEEBKESHEKE

W 1a iR, &0 — B (e [ AL 2, 25 b3 2
FZHESKEEREFE (P<0.01), HEARE DI>
CK>LD>HD k¢, Hatk 2 FEE%. @
Bl 1b FioR, B2k K AW R T &S, &b
M1 AIRFF R B3 %2 7 (P<0.01). Wil 2
FEo, 398 7K B R 4 K AT AE B 3 4 P [ ) 5%
% (P<0.001).
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Fig.1 The changes of soil moisture content and predawn shoot water potential during dry season
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Fig.2 The regression analysis of soil moisture content and
predawn shoot water potential
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2 WFERER (R) BETRTFIEE (0) WEVAS MR
EHRARH (Q)
Tab.2 Regression equations and temperature sensitive
coefficients (Q;() between stem respiration rate(R;)
and stem temperature (6) in all treatments

E]Uﬂﬁ%% Q10 R2 P n

hb3E

HD R=0.516 3¢"*" 149 070 <0.001 42
LD R=0.532 7¢"** 1.54 072 <0.001 42
DI R=0.618 3¢"*% 1.74  0.67 <0.001 43
CK R=0.570 5¢"*'" 1.67 0.82 <0.001 46

IR EBUR R E (0,) HEF N DI>CK>LD>HD, % [A]
7 FE R W 58 R (R I1E 0.65 LA Lo B TR E
AR TP 2 2R B, HE 1 A
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Fig.3 Changes of stem temperature, stem respiration rate, stem growth and sapwood nitrogen content during dry season
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Fig. 4 Relationships among stem respiration rate, stem growth and sapwood nitrogen content
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