$39E FHoiy
2020 4 10 A

i E S
CARSOLOGICA  SINICA

Vol. 39 No. 5
Oct. 2020

JA i SR EE W S AT XA R R A BRZE A ST sh AR ST ). o B, 2020, 39(5) £ 682-688.
DOI:10. 11932/karst20200505

AR X AN B FhAE o BR 2= 1 - BERR IR
RAESTHHAR

(1. PERFAFREEFERRFALT/ BRTRIF, T HEEHNFELRRE, |8 ik
541004; 2. B4 B AL B FRBEA L P, 7@ Ak 5410045 3. R T AR SRR
ABEARAE, 7 & KI 518000)

T OE SR BURE AR IR B 5 AT R A 6 R U XA Ak I B R v A () e A R 2 A b -
TS G2, K - BRI AT LA Sy OB W, 45 SRS s (1) AR [ oA AT PR 2 R A R R 1Y
AR Ak B A AR R — B, R G N E RS R B FE KL N8, +
BT W R R AT R (2) 25 R AR B AR A [R)RR b o b P GHR A A B L 2 a, 5 a F1 20 a Yt
IO 07 S8 R AR 44 3 531 O 48.56 mgC - (m?eh) ', 45.63 mgC+ (m’+h) ' 41.64 mgC- (m?>h) ', Hrh 4
(2 a) FUBE ] (5 @) 4 BT W R 3R A i, 5 A - 98 I W 8 3 sz e 1 A R A A LA R ) T 0 3R
ST R AR A R ) 0T R R B 3R 43, T 20 a ZEM AL T AR R IR HE 4R T — 1 B
R A S R G, AR R AIG 5 (3) 76 W A1) (4—8 ) B, 4 B3l 0+ 4 55 /K e 22 ) AR
2 AU OGO FR (P<T0.01 ), - 48 U B 0 A S8 0 WG el 3 2 i) 2 A B 328 4 M DG 5@ 3R (P<<0.01) , Ty 438 &
K A5 I R A B 3 I A 06 56 R (P<C0.01) , 1 35 R ¢l T A R W A )RR b A A
Jei B

KABIA I X A B AR S R GG T IR AR B 5 2R AR
hE S ZES:S154 M HEEFRIZAD A

X EHS:1001—4810(2020) 05—0682—07  FrHRIFI= (FIEARS ) FRIRFG (0SID)

0 35l

[

B0 VR 5 TR AR 2 B
CEE S EtER BT AR

T HERF IR SRR CO, ERAMN FEIRRE, 2
Wit 3t 71 25 28 GERRAE P A4 B R, B AR 1] R
B e 2 A AT RO B 10 LA B B,
ST R SRR CO, MR A & T 24T, 1 A Bk
TEER I AR rh A B A LIS 2R R
SO WA S T R i R | M L R R T M A
A5 R RIS A 3 e o A U e ) 5 R T

A AL 2 TP A VA X T AR S IR I
—, RO B AL, EBUF S T — RSN A
PRIEPRIZ AN, I LB AR R 22 AR ek
MBSO TH 45 35k 8 47 A0 3 BE Y A 5K 2 H A
[ P B b 5 ey 1 L SRR A P BT, AT S 0 - S P
MR o N Rl AR 1 DA A 5Tt X A 2 52 110
— TR, DR G B RE IR LA A RS A A, SURE S

FAIH <)V A RRAREG T H (2017GXNSFAA198153) 5 ) PURHENIT S HARTF i+ 5 CEERMAE 1598023 — 1) 5 v [y B2 g 7 ot

FFEET AR 55 #2550 H (2020004)

H—VEE T A EEE (1995—) , 2o, A0 5E 4, 2R A9 X - ERRPLHI IS . E-mail : mengxia.zhou95@gmail.com,
WGIEH A E(1981—) , L, MIWFSE 5 1, BN FA W IX AR Y ERfL 2 #F5Y . E-mail : yanghui— kdl@karst.ac.cn.

Wk F 4 :2019—11—30



H39E EOW

JH] BT A A B H DA ) b R A BRSSPI ] 2l 27 TS 683

e RSB iz RS . BT, KT A A A
DXABL B S0 - S W 1 5 e BF 90 2 0B v e R —
PyFpoGT A HERF I s o D e - 3R 1 H B AR
AR T AT ] — i DX AN [ A Y5 AR 5 A BR 1 ] — A~
22 GE R b A N A B AR AR i B SR D T
S (1% 27 2 A5 AR Ak 3 A2 PR R AR K
051 R A v 4 G 1 QI N E SR Y A DN & E oS
B, MR TR R R A AR AL S AT A R I A A
G . PR, A I 90 3 BURE AR T 25 I L [ 5 T ¢
S i Jr s 50 78 Y0 DX A VAR I B o b A ) oA 4 PR
HIZE (2 a,5 a F120 a) ABFFEXT S, %) - SERE 4T
PLA Sy 3 0% W SR A (] A A 52 A FR X +
SR ) 2R, LA Ry 0 — 2D B 3 o T X AT AL
IR AR Z AL HERR 2 A

1 HREMHR

IF 5T X ASr TR AR A8 38 L R UE LR (N24°37 ~
25°17',E110°36"~111°10" Z ] ) (& 1) , HA g i,
J& 3 B 2 KU X AR S 20. 5 °CL AR %
KEE R 1438 mm(1¥12) AR TCFEII 319 d; X A HE)Z
TR T ARG IS A AL G e, [ 20 i
20 80 AR LUK , 12 IX duf 3 aed AR AN | 2 ) A SR AR 1Y)
J5 IA AT RAL

A

0 10 20 30 km
L1 1

Bl FREXMEME

Fig. 1 Location of study area
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Fig. 2 Distributions of monthly mean rainfall and air tempera-

ture in the study area during the monitoring period
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Table 1 ~ Physio-chemical characteristics of soil

Bkl A 2a 5a 20a
pH i 5.3140. 32a 5.9140.51b 5.1740. 28a
AWK/ g kg 11.87+3.18a 10.17+3. 28a 11.70+5. 27a
2R/ kg ! 1.8940. 52a 1.0740. 16a 0.9340. 18a
LW /g kg ! 0.3840. 16a 0.2940. 06a 0.2940. 16a
BEBE/mg-kg ! 34.84+15. 29 25.29+5. 49a 28.88+14.78a

/g kg
HAEN /mg kg ! 118.54+51. 22a

11.97+5.05a

15.27+3.88a 15.154+7. 18a

194.44+97. 31b 118.87+64. 17a
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Fig. 3 Monthly variations of soil temperature (a) and soil water content (b) of plum trees with different planting ages
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Fig. 4 Monthly variations of soil respiration rate of plum trees

with different planting ages
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Fig. 5 Seasonal fluctuation of soil respiration rate of plum trees

with different planting ages
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Study on the monthly dynamic change of soil respiration rate of plum trees
with different planting ages in rocky desertification area

ZHOU Mengxial’z, MO Biqinl‘2’3, YANG Hui'?

(1.Institute of Karst Geology, CAGS/ Key Laboratory of Karst Dynamics, MNR & GZAR, Guilin, Guangxi 541004,China:2.The International Research
Center on Karst (IRCK) under the Auspices of UNESCO, Guilin, Guangxi 541004, China;3.Shenzhen Huichuangywan Environmental Technology Co.
Lid. ,Shenzhen, Guangdong 518000, China)
Abstract Soil respiration is the main process of soil carbon emission and an important factor affecting the dynamic
change of soil carbon pool and atmospheric carbon pool. The amount of soil respiration determines the source and sink
of soil carbon pool to a certain extent. It is of great significance to understand the mechanism of soil organic carbon ac-
cumulation, via studying the dynamic changes of soil respiration in fruit trees with different planting ages in karst ar-
eas. In this study, the soils samples of plum trees with different planting ages (i.e. 2 a, 5 a and 20 a, respectively) in the
process of rocky desertification control in Gongcheng county, Guilin were selected as the research objects. The soil res-
piration rates were monitored on a monthly basis by using alkali absorption method from which the influencing factors
were investigated and the data were analyzed by one-way analysis of variance (ANOVA) method. The results show
that, (1) In a year time, the soil temperature and soil water content show a completely opposite seasonal trend, the
change of soil respiration rate of the plum trees with different ages is basically consistent with the change of month,
showing a multi-peak shape. On a seasonal scale, the soil respiration rate decreased gradually with the alternation of
spring, summer, autumn and winter; (2) The planting ages of the plum trees have influence on soil respiration rate to
different extents. The soil respiration rates of 2 a, 5 a and 20 a are 48.56 mgC+ (m*+h)™,45.63 mgC+(m*-h)™" and 41.64
mgC - (m*+h)™', respectively. This may be attributed to the higher soil respiration rate of the trees in their young stages
(2 a) and full fruiting period (5 a), who require more carbon sources and nutrients for plant growth than the older ones
(20 a). The higher respiration rate reflects higher organic metabolism and material circulation. Compared the plum
trees of 2 a and 5 a, the underground ecosystem of the 20 a tree is relatively stable; and the soil respiration rate of the
latter slightly decreases; (3) In the same period of high soil heat and high rainfall from April to August, there is a sig-
nificant negative correlation between soil temperature and soil water content (P < 0.01), a significant negative correla-
tion between soil temperature and soil respiration rate (P < 0.01), and a significant positive correlation between soil wa-
ter content and soil respiration rate (P < 0.01), which are mainly caused by the lag effect of soil respiration on time
scale.
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