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e = N=E = /
i Hir 455 < FE - 458 P R o 512 38 % B9 Al Rz 457 4iE
BEXH#, EX#H, AEX

(BHINIMFE 2B MBS B IR~ =BE, 520 BEFH 550018)
WE: [Ae ] KA PTEAOHENFLE RS B R L Z A (CO,) HEAE F 3t RIRE L A 69 T8 ey AL
. [ F&k] g RE e kM EIEAFRSE, HF 2 FEIERE (BEMBEREH 10 42 25 mm), AFEIEHE
KA 10d A 1 AMEREE, AREHFRE LEFEA T RIS, [£R] FTREXHRELEF YR T RE
Ffo 3 ¥ CO, Hi3L T (P<0.05), A2 A FRIHKRZRET, MAKy#m, LI CO, H BT LAAMNENEIZK
1, REZRH TR, T 10mm BRTEIHRE, REMARADR TG LIE CO, HUE A LIEE CO, T FTZ 4
EFFAREE. R, T 25mm GRTRIBIRE, X SHMIRRAL T 1% CO, HABERIEL CO, K EZ
R84 £ 5F 2% (P<0.05). MEASH AW : FTEXFSETAMERAT, LEAKERLIE CO, HBETZHMILLX R R
Wikeik, [##] FREXFZRERTEISIRI Y 0ENFRE IEFRAEXGETEZRN L, ABSEK1 AL o64
THIR): EAEAR W, 3EER, TR, wE
FESES: S153 XEkRERE: A NERS: 2095-0756(2024)04-0760-09

Response of soil respiration to dry-wet alternation in karst farmland

LU Wengiang, DONG Tianyan, BAI Fuwen
(School of Geography and Resources, Guizhou Education University, Guiyang 550018, Guizhou, China)

Abstract: [Objective] The objective of this study is to explore the response of soil CO, emission flux from
calcareous soil to frequent dry-wet alternation in farmland of karst areas in southwest China. [Method] Taking
calcareous soil in karst farmland as the research object, two dry-wet alternation intensities (simulated
precipitation of 10 and 25 mm) were designed, with a dry-wet alternation cycle of 10 days as one cycle process,
to investigate the response of soil respiration to dry-wet alternation in karst farmland. [Result] The intensity of
dry-wet alternation significantly affected soil CO, emission flux and total soil CO, emissions (P<<0.05). Under
two different dry-wet alternation intensities, soil CO, emission flux reached its maximum shortly after water
was applied, and then gradually decreased. For the 10 mm dry-wet alternation intensity, there was no
significant difference between soil CO, emission flux and total soil CO, emissions under different cycles.
However, for the 25 mm dry-wet alternation intensity, the difference between soil CO, emission flux and total
soil CO, emissions under most cycles was significant (P<<0.05). Correlation analysis revealed that the
correlation between soil water content and soil CO, emission flux decreased continuously under the multiple
cycles of dry-wet alternation. [Conclusion] The intensity and process of dry-wet alternation are important
factors affecting soil respiration release in karst farmland. [Ch, 5 fig. 1 tab. 64 ref.]

Key words: karst farmland; soil respiration; dry-wet alternation; response
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TR (COy) A5 I 2 ARG I LA K A BRARE H 25 R, Anfarpsii g R “ a7, R A
H Al G 82— A R bl AR S R G S K N, o A ARG A 1 500~
2 000 Pg, TCHLBRAER N 700~1 000 Pg?, &3 CO, HEit iy FERIED, + IR FELE S BRRIG I i %5
FEEMIR . BICAEH, BAERIBRICE T, HAUNER ATREXT KR CO, r A E 52N, 162 BRIk
TSR P I E AR EEM A AN, K E RS R G R BN, 2 d A BRI R
10.62%%"; A W IV R Rl A= 38 R GG IRIIAK I, H CO, HEARE 29 5 BRI 2 AR HE RS 1Y
21%~25%" . HICAT UL, TR ATF A HH A EnF e A F KRS e D25, % At 1A ok 2 28 R Gk i
S HA EE B RBLIE L

TR AN e P A L R PR 2, i A s ) BT R AR i A S AR S
fitiig, HEIRZ M - 0T W A 2 RRAE S tcim ', BFT R 2Bk . RIERIIR SR . BRAKAK SR
HERRGIA | T RFFL R RS MR L (R U R s S R Y R HE i 2 AN
I ARfE LA . PR BRI RIS T, Mo T 5 R K S 0 sl & 398 ke A 00 B 1 IR 38
Brad B0 ROR b B S AR R KA SR e s, TR A B I G M H R AR AT R e i — A 4
Fen 3723 [ Y g T DX B R £ R T ARA 51,36 JTkm 2, X A TG FR 5 FE 21,6927, X T 3
FEH XA IR B2 R R VE . RIRER A & & WA M R X I 2 R el > — | KA
FHAA 82w, BB X, —J7iH, WO X IR B e iR, T8, BT
FHX TR AR B oK RS, SRR X K e, (B R, KRR, AAB TR
PR, SRR R AT B, 5 — Ty, LR 5 CO, HECE A — 2 I Tt
BRI DI R 50 1 2% BRI — Dk . B0 0 3F iR TR b DX - SRR AT A 2 A X B8 R 1 i) g AR
B, ATREHANIE TR HTRE L X . PRI, TR R SRl XA FE A D 398 CO, HERIOW 1 38 5 114 i o AF
5%, AJRTHE R X 13 CO, HEHGHE BRI HERA T

AHFFE LAV TR H - F 0 5, S o NI SE 5, A3 H e kA FE R R AN [ B AE
B R, IR BRAR A AR AL T W R - 498 e [ R D e HE Al B B A

1 BrRHBKEEF %

1.1 AREER

WFFE XA T 5 M4 51 BT 2 24 X (26°38N, 106°48'E), J& T W3 2= XS M, AR FHS RN 14.9
C, FHFEAKEN 11304 mm, ZHXOZEITRESL T X, RREHICAZ 00, WS RLILH
BN E, AARBILIAICHE T, R R B B AR, AR X P A
JAA KA, pH N 7.21, A HLER TR BN 5540 g-kg ', LA N 87.36 mgrkg ', BAHE N 1.87
mg-kg ' XX EHETRASHE B R BRI T E
1.2 Hm*EE

DI X N A IR AR AR e 3 42, SREGRJZE £ (0~20 em) 7 [mISCHG %, Bore @ KUK DL 4. B
WA AT . T IE A SRk A BORTAT DA AR R A, B, o 2 mm Bl
1.3 X3 I% I F0 1 SR IR

RIS T 2022 4F 8—9 HAE SN IIYE 2= Be i = KM aEAT . A BRLF iy T IR G395, PAIEIR
AN (PVC) BRI (PVC E IR & E, & 15em, W& 10em, HEEE Scm, FHEAA 10 cm A%
[E]). MR 5% BH T AR R AERAE GZ X LA/ T 10 mm A FEK Sy 35) A4 2 ANk A 3, 40512 10 AT 25
mm FEKE, IREEFESE 30 d (720 h)o FEREAFRK RN T E 3 LA 10 d S RE/K R G 1805 20 8 1
FAAHREE 6 NEE, Hbh 3AEEH T &E 5 Co, Hiik, 74 3 A TR TR0 & 55K
i, XA T 58 CO, HEGE & 1Y PVC 48, BANSCIRIAE], XS HEFT CO, Wil , AKX AT i IR
PERAE o SR T AT 3G iy SRR K, ) - e R A ST ZE K, BEK S RIC/ESE 1R, 5B 11
Ko H 21 KA IR A AR 7 ) - HER T2 K . 25 1 RBOKE 255 10 RBUKRHC/ES 1414
W1, 5 11 RIMUK G 255 20 RAKEGCAESS 2 AR, 28 21 RMUKJE 255 30 KIcVES 3 AR, Wik
JEEE 1R, FEANFEREE (BUKE 1, 2, 4, 6, 8, 12, 24 h) MlE HIENFIE A, FfEH 4K, H 7K
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FER 10 KA HHERPIE R 1 R, AU 3P sl R, H% X PVC S T% E, JERCR
FERE, BRREFREZEE R 15 min, 2000 IEFR N 0. 5. 10 A1 15 min B[ CO, WREE . 7ERRIR 115
IPM RIS ES H s, IR RS, fRFF PVC BT AARE KR . 13 CO, [ CO, M (U #F-£141
1L JEE% (Vaisala GMP252) Ml5E . AT E /K & (5 em) FH 38R0 B2 0 4% (JL-19-2) W% .

CO, HEem & A =L (1) 15

P
F=—><—><—><H><—to QD)

K () FlyCo, HEE R (mgem2h"); M AR T CO, MIBE/RFiEE (44 g-mol ); H MRAER
B (m); P OMSREESIRAES, (kPa); Py Al Ty 43 SR ARMEIRZS T A9 A0 i A 25 A 4 X HIEE (101.325
kPa F1 273.15 K); Vo AR T AMEE RIKFR 22.41 Lomol ™' T2 REERHZ A AR E (K); de/dr &
CO, MR R AR LR E . TS AL CO, BitHE I AN

E::é;(fl%;li)x(n—n_oo 2

K@ H: EHNCO, BitHEE (mg-m™); F R CO, HEGHE & (mg-m?>-h™"); i A REEREL (=1,2,--- ,n);
t FRFERSTH] (h)
1.4 HELE

BARFTAAL T . Geit 0 S 2 18 53 51 ] Excel 2013, SPSS 18.0 F1 Origin 9 52, KA £ )5 2243
MT (one-way ANOVA) 43 5% A 6] T 1838 B ik B T - P i % 5 + 35 24t CO, HER R s m 17 22 5+
PEREES, R FH Pearson AH G/ AT 2 AT - HENTR RN 4 498380 B2 i A e
2 RGN
2.1 FEXEMLE CO, HiBEEMNZI

2P IR R T, MEE KRG, 3 CO, HEMGHE 0] Nk B de KME, B2 T
(& 1), HrP, 25 mm K TSR T, 135 CO, HERUHE f 15 3 55 KA /Y B ] 22 B S 0 T 10 mm [
KT . IS /K R AR AL AR 5K A Wt 5] 25, B R 030 7 7K it fam = S0 22 B AR 1)/
Hy s (# 2).

. 800 " 120
T —a— 10 mm P/¢7J< —a— 10 mm F/K
e —e— 25 mm [£/K 100 —e— 25 mm [£/K
s 600
;%0 & 80
ﬁ 400 I3
i P4
=] & 60
200 B
S 40
)
@) 0
g 20
+ _200 1 1 1 J 0 1 1 1 ]
0 200 400 600 800 0 200 400 600 800
I [)/h I [l/h
Bl 2AFRIBEET LE CO, Had 2 B2 2ATRIEZET LESRKSRAT R
B 18] 49 T AL AE FACHFAE
Figure I Dynamics of soil CO, emission flux under two different Figure 2 Dynamics of soil moisture under two different intensities of
intensities of wet-dry alternation wet-dry alternation

wmE 3 PR 2258 1AM, 10 F1 25 mm BEK TR T, P 13 CO, HEMGH & 43 7 2
162.62, 346.28 mg-m>-h™'; 5 24N JE W 2 M TR B E T, SF 3 £ 8 CO, HE B & 4 B e
139.15, 144.00 mg-m>+h™", 5 1 AWML T 14.17% . 58.42%; 55 3 A FA B 2 B TR Ac B om
BEF, 4 CO, HERE B> B2 108.85. 43.54 mgem 2+h', AR 1A E I BIFEAR T 32.86% .



41 B 4 )

FUOCHR A TR T SIS 388 S5 ) i 7 A 763

87.43%. ML EI/R: 10 mm K TIBASE:
SRIETR, AREY % co, HiuE R M2 F AR
F; 25 mm K FWACER T, ANEE IR A
+ 5 Co, HEGE 722 57 W (P<0.05); 5 14A0
55 3 A 43 CO, HRAGHE fE 7R [R] T 1 AS B iR
TREFEAF (P<0.05), WM& 2 AR 2 s i
X} 3 CO, HEAGHE 52 m A g 3 (P>0.05, & 3).
22 FEIXEXLTE CO, RitHiMEN I
A TR AW, 25 mm FFK TS HE
5 B Y 3 CO, RTTHEMCE L 10 mm BE/K T8 sc &
SREEEZ ., 4 CO, BITHERR 7R AN A h
FER A HEIN G e R R A, 22 5 3 K R 3 2%
(Fl 4). B 5FRM: ARSI, 25 mm BFKTFEBE
BT, 8 1 AEW R co, HEUR RIS 2 4
TR R 22 55 RN W, 5 LA EIAGS 2 A JE +

fesd

(=3

(=}
1

10 mm B&7K
; 25 mm PEK

600
400

200

S

3% CO, HAFGE F-F M/ (mg - m?-h™)

(EEZNEE:
INE S BRI ER I 2 B 3% (P<0.05);
* RN AN IR AE B 5 Y ] 22 57 B35 (P<<0.05).
B3 24 TRBAS®AETRR RN %R
CO, #Hkzd 2 -F ¥ 1h
Figure 3 Average soil CO, emission flux of three drying and rewetting

cycles with two different intensities of wet-dry alternation

HER CO, HEM R 545 3 AN R 2ZE R B3 (P<0.05), 10 mm /K TR ASE R E R, A 458
CO i EZMEZRARE; ARMTRRSE®RET, S£RAYZHLELS COHMEELREH

(P<0.05),

(o]
S
1

—=— 10 mm F&/K
—e— 25 mm /K

(o))
S
T

[3®]
S
T

3% co, RitHEiE/ (g - m?)
8
T

0 I I I ]
0 200 400 600 800

i 1) /h
B4 2#FEXEHFRBETLE CO, RitH#iE
B 1) 64 2 A4 AE

Figure 4 Dynamics of accumulated soil carbon release under two

different intensities of wet-dry alternation

23 FiREKEMTIETFRERPXR

W
(=}
1

10 mm Pk
5 mm K

[33
[=)

+ A Co, HEtR/(g- m™2)

BN
NG T REROR AR A 257 23 (P<0.05);
* FR AN TR LA ) 22 2 R 2 (P<<0.05),
W5 2ATRIGRETREBELERLEE
CO, #H# =
Figure 5 Total CO, release of three drying and rewetting cycles with

two different intensities of wet-dry alternation

HIZE LAl 55 1 IS 2 AR s R A 0 ) 8 5 K 2 CO, HICIH 0 22 18] 4 B 38 A AH O

®1 TECO,HMBESTEEENHEXXE
Table 1 Correlation between soil CO, emission flux respiration and soil moisture
JE HEARUA ME I HREREL P
1 60 »=0.001 9x*+5.998 2x—41.743 0.75 0.000
2 60 y=-0.054 1x*+8.147 1x—124.87 0.64 0.000
3 60 y=-0.049 2x*+6.103 0x—76.911 0.18 0.170

Uiy HIECO M, X IR G K
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KFR (P<0.001), 15 3 AT A R 38 5K M 3 CO, HEGH & Z [MAH R % . TR EZ
ANEVERT, A KRR 3 CO, HEMGHE 2 8] A AH & AR B A WA

3t

3.1 FEXELE CO, HMBEENHN

1958 4, BIRCHP* fz ¢ XL 31 % /K 3 B0 38K oy AL BB U8 3 & 30T 0, i L R R
“Birch 20 7 o T 3R AR S A CO, Bkl #5452 20 d LB, H -l Rl 2 5 5 £%
PLE (505 )P, B, P B & e R R R, MR R ZREK
L BRI EKE . Bk R, RS RGERM | T RIS SRR AR B s U, g
FRASHE 5 R ) 3R HE RO T RE R BUR R AR LR . AHEGTSS RAE I TR ACH 5 B B 355 ) £ ey
W, 2 R FBAs BRI T, BEEKBREN, 133 CO, HENGHE =3 AR AK B Wk Bl R, RIGHE
BT . O R KA O RE N, 3K ok B AN ol BUICIRES i 1 38K o - 398 S
AR, AR R A SR Z BIR SR, S, BEERTAIERS, EHOKRRIL, HHEESPEM R
=, HAWNA RS, T CO, HEAGH fE R &, HREE, —Jr ] R R TS G =S SR
38 DA K B R K - e L B, B A R AR & AR Y BRI A P R R TR, el
TR Wy A LT Y 0 T HE R R CO1 Y 5 — Ty e MR o T SR EREE T, A 3 o R AR 2 4
MR 7K 85 7 SRAFIE ), 2 HOR A net, AR RK eh g, HIE RS, BB R A
FHEgl,

BEAl, 2 FOASTR 5 B R A T R IA A 8 co, HEiE wth A —E 2R . ZEARFBEM N,
25 mm 7K 18 28 B ok A JE I - 458 CO, HERGE 222 5% %, 10 10 mm FF/K TR SRR E T 1R[]
JE 4 CO, HElGm S 22 AN W3 . AR R0 . L HENF IR e ) Y b JE R T R A SR P RS e T
Zad ZW N TR, TR A VUTE AT, N T IR A T, il
W R, FEBAIMNEA N AR T, TR RS ER, HEARERRE eSS,
BOHCE MU BE 0855, +8Ea MR RIS/, 25 mm (oK TR T, 25 1 AW R Hen] A
FANS B BRI, WSS 2 AR 3 A WX Aol R A ALBTRE T FE 5 AW, i, %
TR, S 1 ANEIEIS 3 AW, 58 Co, Hiltl & F RS . 10 mm FFKFscE
SREER, 3N EBIN 4 Co, Hium E 2 S AN B . XA 2 MRK . —JriE, R A YL RED
KGR R, BTSSR, LI RERC R v R A VLB RUEM R Jo—m, &
W5 T 00 B 1 - B2 TR Sy W i R b DX A A P 398, 76 10 mm BoK TR SRR IE T, H 3R L 1 A/
DLVE L R HEAL Y 13 CO, 7 ELnT BERRAC, AT S50 30 s DX Ay A A 0 0 3 5 %) i 7 5 L At - 4
K —EES, WS BT T BV RBE X P o i &2 R B iR, 280 5. 10 A1 20
mm K 3 NTHRASERIE T, AREIEHE I 3 Co, Huilim &5 2 TRz .

32 FEXEXTIE CO, BitHENZm

TR A o S+ CO, B HE R . 25 mm FEAK TR A B om BE Y + 3 O, Eit-HEk i
B 10 mm BEK TS B R, BN RRERNEE, TR RKRELEAUHIR, T 8
FHLR, HIERAYIAEE 28R, HERE 20 CO,M™ ., SR fin i) T R AT AL AN TR AC Bk A
Ko TERGRM TR ME T, HIER TR HANRATREE Z . [EF, i rKsret, KNhg
KSBABI LN, EHOKSMRES WK, TELHIFRAKMBA, HHERGARLRAN, Ky
T PR SRAE FARIRRES , A5 35 CO, BT HERE /N KRR Ry, v M T2 1
WEZHKMBA, HHERELEARKAEL, $T0 T A RIRIRE, M RMEY E NGRS, 5
Gh, AT R g B b DX A I 4, SRR S SRR . LR X € CO, HEL
FA—E W oT k=, 0 4 580 Bl 2 S EURIRERHEALR CO, BB, Rl Z v LUE T 2 4~ 3
BLRRMRE . E O, W HERE S0 A LK 09 4k R0 > CO, TR, AT 5B
CO, YREERYSE N, P REUE— (R fEORIR R R Ge 0V M /DT e s AR A AR >0 AR, e AR B 23 sk
fRER 5 CO, Z [B) Ay~ s i P20,
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3.3 TEMFREMTESKEZERXFE

IR R R PR ) — A EARE YN, X SRR AN 2 . RS KR B AT
DA BLHERZWEAR AR P, o mT Lo Ao 2 ) - S B AR 1 A0 Al BRI D 1 ) i - S i e o ¢
TSI - HER RO R, ARIBIBITEETE A CRE A T S AR BESE . AR
S AN SRR B RSO RET, ERAPTIE . P IROR R ARG R A
FOCA KRBT, S AT 2 TR AR R Y S KRR 8 CO, HFHGE B AAH G OE R B
53RN, RS KR A R MR DG SE RN, R LRI B TR AR A A, &
S AR IR I 2 (] A RH S OC ZR ks o R AT RESE , 58 1AM, RHEERIT IR A T FOR SR
i, N SRR SZ R, b 5 ORI SRR OIS B T A A ALBE e, TR,
K3 ZE A T IR A g A 3l 7 A 5, Aok 23 i AR ARG RO T IR A KR B 2K
TR AT, IR RIRRERE M AR SR, LIRS AR, DTS 1 RS K R AR
Xt SRR PR REE] , B - ST R - S AR A AT 55

4 4

O R AR o B 25 e LSO o 2 PR AR, BEE /KRNI, 138 CO, Hi i 5L
JELIS[R) A B R KA, SRR B ARSI, 10 mm BEoK TSR E T, A [ A ) 0%
CO, HFl i it 2 (8] 22 5 AN 35 25 mm (K TR IR BEE TS, A A 13 CO, HiMoE & 2 7] 22 57 i
Fo B LGS 3 AR 5 CO, HEH B AN A TR A R R B AR, WA 2 AR R
SEE R E X L CO, HFHE A B2 . 2 FTIRAS R X 8 CO, BT HEE M 3% o 78
BTSRRI T, 25 mm FEK TS0 08 HE A 4 CO, JTHHRICE LE 10 mm K TR 58 i
EZ . EAFAY, 25 mm BKHRAZERET, 5 1D LR CO, fRE A 2 22 7AW
. 5% 3R L CO, R 2 R B, 10 mm K TR R IE TR F & B 58 Co, Hil
2 ZERARE . ARBTRERE T, &2 A Co, bt 257 3., OTRZEZA
JASVERTR R3S K B 5 CO, HERGHE B2 [A] YA SRR BE A BT FREAR

5 %HE Uk
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