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BIAERE@A—10 A), HETFTREERKMBAALE T8 A, LEEPREERL LR E | BEEFIESEERK,
B AR LR Bt Rk BT 00 75.1%(CH R TR). 60.9% (I F KR) . 5T.1%(KTRR); % bRk RatiE £ £ % dy £IE
BERAE; RATREEFLIBBELEEMAN, HSLEREZEFH ML (P<0.05), LI EFRGIREHRME
(010) AR B IMRK AP Kk (2.12) LFRTR (1.95), R (1.93), [L&# ] mTHAFh AT K ERNEDFELY
B EERIER T LR, HHIE LR THMARL TP ERGEE KA S R A TR 238 Evflak | Bk ARk
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Response of soil respiration to understory vegetation management in
Eucalyptus urophylla % E. grandis plantation

ZHU Wankuan, XU Yuxing, WANG Zhichao, DU Apeng

( National Positioning Observation and Research Station of Eucalyptus Forest Ecosystem in Zhanjiang, Guangdong,

Research Institute of Fast-growing Trees, Chinese Academy of Forestry, Zhanjiang 524022, Guangdong, China)

Abstract: [Objective] This study aims to investigate the impact of different understory vegetation management
measures on soil respiration and its components in Eucalyptus urophylla x E. grandis plantation on Leizhou
Peninsula, so as to provide a reference for accurate evaluation of soil carbon cycle in Eucalyptus plantation.
[Method] Understory vegetation removal was conducted in 2 ways (physical removal and herbicide treatment)
in E. urophylla x E. grandis plantation, and the non-removal group was used as the control. The LI-8100A
automatic soil carbon flux measurement system was used to continuously monitor total soil respiration and its

component rates, soil temperature and humidity (5 ¢cm deep) for 1 year. [Result] Physical and chemical
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removal of understory vegetation significantly reduced total soil respiration and its components (except
chemical removal of root respiration) (P<<0.01). In addition, the total soil respiration rate of physical removal
(3.45 umol-m s ") was significantly lower than that of chemical removal (4.15 pmol-m=2+s™") (P<<0.01).
There was no significant difference between the two approaches in mineral soil respiration rate and litter layer
respiration rate. The root respiration rate showed physical removal (1.02 umol* m2+s™") was significantly lower
than that of chemical removal (1.37 pmol-m™>+s™")(P<<0.05). The contribution rates of litter layer respiration,
mineral soil respiration, and root respiration to total soil respiration were 36.45%—39.40%, 26.34%—31.29%,
and 30.10%—39.40%, respectively. The highest value of total soil respiration rate and its components occurred
in the rainy season (April—October) and the lowest value of root respiration rate occurred in July and August.
The fitting model of soil total respiration rate with soil temperature and humidity was the best, which could
explain 75.1% (physical removal), 60.9% (chemical removal) and 57.1% (control) of the variation of soil total
respiration rate. The temporal variation of litter respiration rate was mainly controlled by soil moisture; There
was no significant correlation between root respiration rate and soil temperature, but a significant negative
correlation with soil moisture (P<<0.05). The temperature sensitivity (Q,,) of total soil respiration was 2.12 for
physical removal, 1.95 for chemical removal, and 1.93 for control. [Conclusion] The removal of understory
vegetation affects soil respiration by changing biological and abiotic factors in the forest. Compared with
chemical removal, physical removal of understory vegetation can reduce the total soil respiration rate and
carbon emission of forest soil to a greater extent. [Ch, 4 fig. 3 tab. 49 ref.]

Key words: understory vegetation removal; soil respiration; soil temperature; soil moisture; Eucalyptus

urophylla x E. grandis plantation

Hilr, &btk (COy) FHm BN 2R Ol N AE AT IR P EEA SR, PR R
RAIFKI CO HFBIRZ —, C R R, TSNP A Rl AR 25 R GE G PR IR S b o
AEZEMAN, HARMNE A 2 KR CO, IHERY . IR A HRMA S RS R KR ED,
WA o5 BRARAE S RGERRHEL Y 30%~80%", 2RSS 5 R IKERAG IR0 TR 73 . Ik, IRFTARRAE
ARG A SN B A5 AR PEAG il b A 28 R GERRAIE PR ELAA F B S AR AE G i S e AR AE R R
Geiih b R F b A, TEIK SRR S RGNS RN RE Ty T KR T EEAEICY, W R R
Eucalyptus N T M T AEGAR R 0P 5 5808 0FE 119%~36%", X +HE S0P HA EE 5Tk, AT AE
LB RN ARG E i WA B . — Wi, JSBRARTT AR AT LA ARG 5 0K WA Y 5
G, PRHFMETEZERNA RS, oA A SR OB R AR A RN bR A SRR B B A 25 |
P o AN () R A T i BRI, T s M R AR AR S R 4 - S A7),

Rl 2 o [ e R A S PR G E M R 2 — o B EREE AR N T AR 2 000 277 hm®, 75
NTAREARAY 15%, #%2 2015 4 E R A TARI AR 450 75 hm?, QR TEREEFEL A", HAj, Xf
R N TR L IERP I 58 2 AR iR ZE AR | PRSRE IR~ RS I BRI AR 2 B3k o 7 55 7 TG 7200, i)
B2 B R FH ok e ) U 21 B R A A N I A 4y Bl AN 25 S R R A DL HRGE o AR SE DA TR N 2 5 AE
10 445 R E M Eucalyptus urophylla x E. grandis N T BERAT G, i BLRfL2s 2 Fp oy U LBRARR
A4 J Rt - SN 20 3 2 A AR A S IR B 2R, DUBIR A T et TR IR R FE , A
LT ARAR - S m HE A SR SR B2 A

1 B 7 KB

T XA T 2R VTR AR A 25 2R 40 1 52 5 S W ATF 5 388 (21°15753.5"N, 110°05'39.2"E, FHifidk
7 150.4 m), %X HALICHATIRI R X B X AL, MIEHEEES A, EARIR N 23.2 €, EFEY
FEK &N 1723.1 mm, 7 5—10 A BHRETZEALRE S, N 1981—2010 4FH#(H), A,
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ZIRA LB, LRI h e, +IRIREE L 84 ecm LU b, MRS H A Lantana camara., 11
B M Mallotus apelta . 8% %% Schefflera octophylla. 5Kk Rhus chinensis. — M7 Evodia lepta. %
Smilax china 5%, JEARZIEE R 30%., W T EAAG R Wedelia trilobata. 146 %51 ¥ Bidens pilosa
var. radiata. *F i 5 Eleusine indica. 5 JE Digitaria sanguinalis . & % Dianella ensifolia, 75

Dicranopteris dichotoma 55, FARJZTEE R 80%.
2 R *E
2.1 HEMIEE

2017 4F 12 H, 3EH 10 R4 R EAE TR, RO By 667 #k-hm™, HRMAIEEN 47%, “FXIW R
22.66 m, “FYIMOEH 22.70 cm. RABEOLIX A3 1t, EYH . (2 2 DT R LBRAL ., DR B
X IR RS ATE 3 B 40 mx40 m FAE AL, FEHIMIMG 10 m, FERMEHLAGIE 1420 m x 20 m
BIRETT o DB R A P SR AL b 350 B R VR RS BR AL, BEBRFTTE 1S 20 m = 20 m U7 MRl &
3/ 2m % 2 m FERICEERE DT, AR N R B bl 0 53, o3 PRI i, D 7Kt R AT B i
FEAICE THEFE N, 7E 65 °C &P Mt R E ), MBI T B, fb5% 25 BRmEiER 7050 (FH B
BEROKR, R R B AR 33%, FEH BT 040 30%, HERR 7 500 mL-hm?), FHBEERIAA
FoBR o 3 UM T RL#E 22 BRINHRI 43500 4 2017 4 12 H . 2018 4F 6 H . 2018 4F 12 A, AU 7EY) FH 2% bk Fn it
PRt 5 A 22 KBRS A SRR R A K, DLEBRIEZ) S8 K Rl ok 22 7. 3 IR L BrAb
TR HE R bR R R N 5.94. 570, 4.56 t-hm 2. RIS HbAL FEFT T - IEREAHESL W2 1,

x 1 X E AR

Table 1  Survey of sample plots

FREHI(4E-H) kb AW (g kg ") /(g ke W/ (eke) pH
2017-12 - 33374030 a 2.50+0.06 a 0.89+0.01 a 4.48+0.02 a
2019-03 /B 30.03+0.73 b 2.09+0.08 b 0.85+0.01 ab 3.97+0.01 ¢
2 32.65+0.52 a 2.54£0.06 a 0.80+£0.04 b 4.12+0.01 b
it HR 33.7640.58 a 2.48+0.09 a 0.90+0.02 a 4.40+0.01 a
UL BB 0~20 cm +)ZBEHARHER . ANIR/NG FREFIROR [F A B R 25 5 535 (P<0.05); —R/nAR AR #E 25 BRACH 2 Hif (Y
AR A

2.2 R

2018 4F 3 H & 201943 A, A H H PR A JKRIME 2 R GEEFF BTN RS HHEMPHGH R, 052 i ] 4
9:00—12:00, %2 K LI-8100A - HERki & [ 0l £ 55 (Li-COR), 2 55 o2 1) - e i A i 44 sk
FRDSE 45 5 om TRAC TR AR E (RFE KR, S BEARBAR NI A 52>, 00 FFLa T 3 AN A, 7
A~ 20 m x 20 m FEHRBEHLEE B 9 4~ 1 mx1 m /NX (FHE (B Fa /R 2 m), £E 3 280/ . KA 25
I8 (VIWR R+ BRIGEDZ) . 208 (RBRIEEDIZ) . YR ((RERZMBEEYZ). BHR/NXER 31K,
W AR /N X R 8925 (FEE 20 em, TR 100 cm), B R B A LMt E T8 FHABHBE MR 2, FF5 5
T HER AT IR, B BT 2~3 m, ST EAR Sk - ST s ma /NG RN RS BR
HREYZ, LIrcEE IR e e Wi & Pt o BEAS/NE DT Hs o B LR 1A PVC R (BAR
20 cm, 1= 10 cm), FEEEA LI S em WAL, B0 E AT Y BRI TG G , I CRuEAE B2 A UL 5 ) X
= 5755 5e7 R
2.3 HEAIE

T IEOFR A 3 AR . Ry=R,; Rx=Ry~Ry; Ri=Ri—Ry; Ry=R;. HH1: Ry j@ﬁﬁiﬁ%ﬂ%ﬁﬁ%
(umol-m™s™"); Ry A RIFILH AR (umol-m>+s™); Ry A IHTEYZIFIH A (umol-m?-s7™"); R, KR
FP/NX L IEIFIHE R (umol-m 2+ s7™"); Ry N Z P /INX L IFERF 8% (umol-m ™+ s7"); Ry X HE/NX £ 1T
MR, B A 338 BRI 3 R R, (umol-m 257",

KRBT R A LI KL 5 FHERE R R R=aebT, Hi: R 3 QP R el %
ZH A3 W3R (umolem 257" T o X AL PR 38R (°C, 5 em); a FIEE 0 °C Y 1 T I %
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(pmol-m™+s™"); b AR UV R EL .

SR IR PR B R P R A S BB R R=ci+oaW+esW?2, Hf: R Ny+HE
SRR R 4% 2 A G SR (umolem e sy WO BRI (%, Scm), ¢, ;. o3 HIIBESEL

R PR AR - 3P e N LAl 4 330 L E R ENAY . InR = a+BT +yW +6T? +eW?, H
tr. Ry T R B A 2H 3 R R (umol-m s TR AR B IR (CC, Sem); WR
THERRE (%, Scm); a. B, y. 6. e NEIESEL

A IFEOT IR IR B B R AL (010) AR Qo =e'0 . b MR EE RN REL

SR FH 200 57 2% (ANONA) 6 56 - 3P0 it 5 e LA o0 Fn R | 1B AR 22 5 W3 ks
KRR J7 225001 (one-way ANOVA) A5 56 - SJE0F W 5k 56 ) + R B | 1R AR II(H 22 71

3 RGO

30 TEMRMTIERECEEERSIE

MR 2 AT UL 5 REAR LY, W3R 2 2B 0 i 4 33 B I R AR T 33.27% 1 19.73%, H =
HAFAE 3 22 5 (P<0.05). W B A4k 2% 2 PR Al 07 BT A 38 R W 38 S8 43 ) B AIK T 35.40% F1 31.68%
(P<<0.05). (VWL =[5 AR 2P R AR T 25.55%, Ak22 B RTAR 2 I 24 T0 b B 5 . AL
2Ry ST I 75 ) 2 R R B AR T 36.53% Fll 23.74% (P<<0.05). B0t T IERREIZ R | AR 2RI R
FYR 7% ) 2 W W o S8 0 4 8 S I I T 38 1) T R 32 53 ) R 26.34%~31.29% . 30.10%~35.26% Fil 36.45%~
39.40%, {dE D))= 0TI AR AR R R G Ry . X RRAR LG, AUk B AR T
I I 3 23 X6 - P R S8 48 1) TR 3 (26.34%)(P<<0.05).

®2 TEMREHAS GEREE.CEFGREETHESEIRR

Table2 One way ANOVA for the means of soil respiration components, soil temperature, soil moisture, and soil organic carbon storage
Ry Rp Ry
R , T/
T Kt/ B/ v

(pmol- =51 kR /% Tk Sk
(umol-m2+s7") TR/ % (umol-m2+s7) BURRA/% (umol- m-s7) TR/ %

bl

Y 345014 C 1.04£0.06 B 31.29+1.56 A 1.02£0.07B  32.26+2.28 A 1.39+0.13 B  36.45+2.28 A 24.32+0.36 Aa

2% 4.15+0.15B 1.11£0.06 B 26.34+1.08 B 1.3740.11 A 35.26+2.76 A 1.67+0.13 B 38.39+2.57 A 24.94+0.39 Aa

XH 5174023 A 1.61#0.12 A 30.51+1.65 A 1.37+0.09 A 30.10+2.27 A 2.1940.17 A 39.40+1.83 A 25.28+0.41 Aa

Qb3 T,/°C T5/C W1/% Wol% W3/% SO/ SOC./ SOC/
(t*hm™?) (t-hm™?) (t*hm™?)

Y 24.56+036 Aa  24.00+0.32 Aa 18.00+0.75 Bc  20.86+0.83 Ab 24.03+0.94 Aa  55.93+1.19Cb 63.02+0.76 Ba 55.18+0.47 Cb
6%%  24.00£0.33 Aa  24.39+0.35 Aa 18.45+0.75Bb  21.47+0.89 Aa 21.60+0.81 Aa  59.46+0.72Bb 65.66+0.38 Aa 62.89+1.14 Ba
XFHE 24.80+0.36 Aa  24.53+0.33 Aa  22.80+0.90 Aa  20.50+0.90 Aa 22.42+0.89 Aa  63.98+0.95 Ab 61.60+0.85 Bb 69.01+0.69 Aa
P . ANFEKRE FRRR AR T AT R 22 57 8 2% (P<0.05), ANRE/NGFEFRRA IR/ 25 53# (P<0.05),
Ra. Ry Rp. Ry VA HHERNTILEAR | 57 5 PG | AR APPSR | JHEWEWTIGER, T\, T, T; 0l FER
Wi 28 /NX . Z/NX L XHIR/NK R Wy Wy, W A BIEORIBIR R PE/NK L ETENK L 6 IRNK - BB

SOC,;. SOC,,. SOC 43 HIF /R EJH/NX . RPN | STH/NX 0~20 em T 3EAHUBRGE . H0E -F I HabRifE iR

AN [) 4 B ) - B T Bk 2 22 S (P> 0.05), Ul B - B AR A AN VK R R A W AR
S LI R T AR S PR/ X R (P<<0.05). #FRERRT, TR RFNIMER IR it IR
/NIX (24.03%) . ZET/INX (20.86%) . WikR /MK (18.00%), fh2pkBir, XTHR/NX (21.60%) A2 /N
X (21.47%) 5B B 3% 5 T Wik 2208 /NX (18.45%)(P<<0.05).

Yy ER AL 2 22 SRR R S R AR T AR 22 /N IX RIS BN X 0~20 em +HEA HLBRfif 1 (P<<0.05),
TR AR R, X /N X (15 B AR 2 R 9% 9)0~20 eom 304 HLBR A% 1 22 T Hoft/NMX (P<0.05),
WA 22 BRARTT R B FR 25 0 0 T A
3.2 TEMRINIERE.EERETRET

BT AT s Al B OO B A 3 1Y) 4 S8 P I SR A YA AE 6 A ek, W3 RBRA TR, 1
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Figure 1~ Inter-monthly change of soil respiration and its components in different understory treatments
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Figure 2 Inter-monthly change of soil temperature and moisture in different understory treatments
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Table 3 Relation model of soil respiration against soil temperature and soil moisture
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