\M‘:Eb e s Sy
201749 A B %364 %9

Journal of Irrigation and Drainage

XEHmS :1672 -3317(2017)09 - 0062 - 07

Tk FFEX AR METIEENRE LR

SUBRALT?, BERENT, gk 8T, VRRUEC, SRIEEET, BT, PRI
(1ah®RE K, Ld KB 030801
2P EMFIR AW ERART LR ERLTHEREEARERRRE, % 210008)

1 EANFHLEARS S RBAT FFFRIRERELIEAIETGIH0, K T AEREE R, AR,
RABE A LA R, R T RE LB AKS KT 2EABKSOC)T £ Fo LEARKERE A @ FFHKE
(WHC) %3 40%.70%F2 100%. &R K9, A TR AKES S, 3 R LR 2MA A F (A, RE) LERAF I ER
BHIERTFERE KB &K T 69381 (70%WHC~100%WHC) ) T B AKK 4 T 6938 18 (40%WHC~T0%WHC) ;
TIEANBET AN EFE— B F AL, IR LT BE(Cp) 4 33.10~193.56 mg/kg, # £ 4 4L FE Cp/SOC
0.41%~3.35%, Cp % Cp/SOC [ £ 3 4 K F 51 & w3 K, Cp & Cp/SOC %% & K 4 & 1 T 69 38 18 2]~ ; 40% WHC T
Cp/SOC 5 L A& L F fiAak,70%WHC B 100%WHC T 5 X3 A& R4k 8 B % M xX(P<
0.05) 0 FF F KB a &M EEA G R LIEA PR E G EE 7 EBARK S ST (40%WHC~T0%WHC) % £
HARD TR A K.
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TR 02 g B AR R 5 R AR S R SRR PR R A BR A AR AL D) AE DR
7~ A AU BB TR = SRR 1A s ) ARV D RE PR SR EE Ty R R
35 A WLRR AR 0 32 A 2 A5 3R A SR, = 3t R ) X B e IR O R R A . HoK gy
S A AURRAT 0 ) B BRI R 70 KRR AE T R ECE T R LXK, 2 8K 43 BOA i BRI R R
AR T Ay - BRI 174 3= B4 o R 70

B A5G T 8K o 0 A MU IS IR EAT T IR 2 A (R [R1 S 2 3 15 B I 45 SR A
— B0, RE R R T T R AR K 5 R I WU AL S ) A7 A o B, K2R K&
AU NS . FREREIRF AL R RN, KK LI S T 3 MUK R b & T K 2%
o AHTRKUHE R I, AR ELT T0% WHC 17K 53 Jb B (WHC 24 H R K 22D, 7K 43 (100% WHC A 7K )
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D T FACAS TINS5t R Y, IR e s BRI M I AL TT BB 52 27K 43 A8 Ak B SE UK, i3E
A 3T Thae r= AR s . BRI, DAFR B A6 T 5 X dak = 2 e RUf i 38 9 ik 98 5 52, ad i AN [R] K
a2 NI E R, B A WL AT K A AR A I i SLRRAE , AP A A FIK 0 264 S RIEE AL
Tt A6 5 AR 0T (1) 9C 2R 5 DAER T 520 - 385 WL A A0 0T 7K 2328 Ak i 87 (1) S8 [R5 , R AERA VP T
5 X 3k A SR YT T e 0 A AR A P e R A — e ER KR
1 MRI5REE
1.1 #EEEFE R I RRE

VEPE L PG4 3 8 52 X A o A 1 0 s SR 4 O/ it 38, KRR 2 A T K TR
B3 B (113°25'E,39°59'N) MK B AEE AT (110°46'E,37°45'N) L 2 vy BT A (111°26'E, 35°51'ND) . 7E
1 5 [ %N AL 5, e PRI« BEFURH X6 — S50 T K b AT S el €243 2 Feb 3 B ol = R O 2O AR
FE B, AR 5 20 BB B) AR BE R AR R 500 m. fEi%E R b, R 2 ARARELKE 0~15cm +

HERE . AR T, Bh 2 TR AT I A 4R AU B, BRI 2 mm 07 FH 185 il . il L e M LR 1,
&1 K R K KA R

THEEE R ﬁ(mﬁﬁg/ éfx%/ %@&i/ é%ﬁﬁ% o G __ %ﬂ*ﬁéﬁf&‘z/% _
g-kgh (g-kgh (g-kg" (g-kgh RN % R BB R

_— s SiU 9.07 0.82 1.10 36.19 8.35 9.07 167 414 419
I 7.39 0.66 0.08 19.43 831 9.06 11.1 242 64.7

) B Sl 3.31 0.67 1.22 22.01 8.35 9.97 12.3 586 29.1
L E3| 326 0.42 0.74 22.17 8.47 9.97 136 530 334
- B S 12.42 1.16 1.96 17.94 8.33 9.29 29 599 17.2
b 6.99 0.60 1.17 18.28 8.33 7.34 230 602 16.8

12 EEHRE

K FH B S I e A MU AL RIS K W E 2 BRI R B 5T, 43 ) o H TA) 4 7K
R (water holding capacity, WHC) If] 40%(W1) .70%(W2) . 100%(W3) . Aff 5 2 F A — 5, KT 5 i
2 mm i 1) AR 7K 5 22 30%WHC , BT (25+1) “CHER 3G T2 58 7 77 10 d AV E AR is v, IR e 58
U5 = I IR IR A g AT 5 S, SR AR I B A A — B W A MURRAT A IR R R BR K 4 b
FER A AR ESR . FREUH2ST 50 g TR 5% 5 0 3R W A5 0, T4l T 500 mL 15 989
JEEH L R K oA A B EE B E & K F . KB4 5 mL 0.2 mol/L NaOH ¥ 7 (1 W SO /N O JON 35 IR Y
B AR Es B, T (25«1 ClEIREE FRAR 85 7% , A0 3% 3 IRE &, FIRHES e . EEFRINEE 1.3.6.
10152202530 K HCH WSO, 45 IR SO HH i v 4 38 i 7 22 = A, SO 1 mol/L BaCL & 2 mL, il 2 ¥
Mk TR 7 71, FARAERR (H.SOLD T € AL . MR CO MBI E THE I TR A LAWK L= .
1.3 oA *®

FH [R) 457 7K 22 R 3R TV , 380 HLAk & FH B AR R AR A8 Bk e , A B A U T IRVE e , 4o
A AN A - PH B P L U I g L AP R K BRI € , 3% pHAE OK L& b 2.5 DR B A7
THENE , FURL A RSFH LS13320 B0k B A € , 143 CaCO; K FH HCI-NaOH H A1 2 £ E o
1.4 #IEALIE

TIEA NI B R DT 3w T L8R TR 1) CO.-C 2 e Bk s, LI A WL b3 Pl —
SE I 1] A -39 HLRRE 10 B B TR CO,-C & i 38 A L B () EL 51 (%) oo,

N — %5 115071 Ct =Cp (1-¢™) 73t LA LR 1 sh &, . Cp i EA B 2 (mg/kg) 5
kA WU AL R 5 50 CONREFRI R 15 (1) B4k & (mg/kg) s ¢ MEE IR TR (dD o

B ) A 1+ 41 F SPSS17.0 A1 Excel 2003 #44-.

2 HERS55H

2.1 1FFHE TR AR L IZRNTSHFE
H = 3G WLk H 34 4k 2 Bl R 2 8] 1 sh 28 A48 46 CBL D W 5, 3 28 338 2 F ol F 5 04N [ 7K 23 Ab 2 11
A HURR H S5 B AR RS IR AT 3 R NI B B, SR A AR R RO S, FERE IR AT 15 R N B R AL
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K15 d Iy F KA IR fel 540 £ 54 = A i) A B H 285 40% WHC T 73 50l 9 fie RAE1F) 3.8%
16.7%13.4%F1 7.2%+ 12.8% + 8.9% , 70% WHC T 53 5l A 5t KAE 19 20.7%~23.3%+ 15.9% F1 19.1%+33.7% -
8.7%, 100%WHC 43 3 N KAE ) 20.6%31.1%39.3%H1 34.3%.16.2%-21.1%, 15 d J5 A IR &N, T
FoE . B ABFFLR B, LA HLIR H 30 S BE R 77 I 18] (1) 22 A0 B A B Bt R AE , 3G WL s 22—
MRAERG IR AT 3 d NIk Bl e,  J5 A2l AT 28 36 PRI B, 1% — P B 110 45 4882 ) 8] 398 42 Joig K 3% 7% 2% A1
St Ja BN A R B AR I A AR I B SRR AR X — BN R 1 30 A AR AR AE 1
J5R AT 32 B2 1 SR WA AR WS e K G A oy B A SR AR, BE S IR N TR AE K, Sl A el R
A, A 2B B AR I TR,

HIEE N B0 LB (mg- kg - d1) AWK H 0 LB /(mg- kg1 - d1)

HIEH YK B L8/ (mg- kg!-d)
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90.5%-+73.6%-~81.1%, 100% WHC 435l 15 77.0%64.9%73.3%#1169.9%70.1% . 68.8% , [ £ i, B 15 7% i 34
AU I K AR
22 FEKGACEBELIEBNRY KIERER

R 2 A0, 5597 30 d 1 3 A HLRR RARE AL 2l 3 S K R T oK, [E]— AR R K 43 A #E A]) 2R
UL B 22 5 B35 (P<0.05) . T35 5 /K % H1 40% WHC 15 2 70% WHC , K b A 5 el B4 + L 3848 + 1+
()t 33 HLR BARE AL BB R 2 )N 123.2%.79.8% 75.5%A11 119.2% . 53.4%+32.7% ; 70%WHC 14 %5 100%
WHC, 2R L EBEIE 5 5N 55.5%137.7%49.8%F1 59.1%45.9%74.0%. B+ 5 bl 386 Wl 2R
1k B 70%WHC Z 100%WHC B8 KT 40% WHC 2 70%WHC 4b , H Al AR 4 35 2R 1k B i 25 7E 5 m /K
I EAE T (T0%WHC %2 100%WHC) /N

k2 BEA KB RARGT I E BRI LEH

ek FIH 75 2 IKGF K WU R B LR/ mg - kg™) B IV 14 2/%
40%WHC 52.57+9.97Ca 0.58+0.88Cb

oK 70%WHC 117.31 £ 19.97Ba 1.29+0.21Bb

—— 100%WHC 182.37 + 11.04Aa 2.01+0.12Ac
- 40%WHC 46.63 + 6.76Cab 0.63+0.10Cb
PN 70%WHC 102.21+14.32Ba 1.38+0.20Bb

100%WHC 162.61+5.38Ab 2.20+0.07Ab

40%WHC 35.94+1.31Cb 1.09+0.04Ca

oK 70%WHC 64.62+1.15Bbc 1.95+0.04Ba

—_— 100%WHC 88.95+4.53Ad 2.69+0.14Aa
7KJ 40%VHC 39.62+5.57Cab 12240.17Ca
Fhl 70%WHC 60.77+4.14Bbc 1.87+0.13Ba

100%WHC 88.67+2.14Ad 2.72+0.07Aa

40%WHC 45.22+6.79Cab 0.360.06Cc

oK 70%WHC 79.36+4.98Bb 0.64+0.04Bc¢

ot 100%WHC 118.87+10.57Ac 0.96+0.09A¢

40%WHC 42.63+6.73Cab 0.61+0.10Cb

Rl 70%WHC 56.57+1.09Bc 0.81£0.02Bc

100%WHC 98.41+4.57Ad 1.41£0.07Ad

VR AN AP (bR 2, SR RS 7R F— 3R K 4 11 2 53 .35 (P<0.05) , R /NS FRER M KA T

[i] - e 1) 2 5 | 2 (P<<0.05) o

] — AN [F) 7K 43 4 B 1 338 A MLRRAT A 2R A8 b (] 75 22 57t 1638 (P<0.05) , il 4= 38 15 7K 28 T v 1 384
Ko [FIFE, Bt 1 2R bl 384, F A A 38 b SR IR AR A B K 7 2 RN e Ak, 40% WHC T, 3%
B WU LR RN TR 1 (K 1.09% , ST 1.22%) > FE45 1 (K4 0.58% , F el 0.63%) > # 1 (E 2k
H10.36%, F 11 0.61%) , 17 7] 2 7 52 (P<0.05) , 70%WHC 2 100%WHC T 1138 3L L AH B AR AL A, 2100
FEAH A L3 5 KN, A RS LA ML e 3N 5RAE L > S5 L > b BREEAS L 100% WHC At L
40%WHC100%WHC I , [ LB WA 102 22 = T FoK LA (P<0.05) , HoAth 75 7K Z2AH [R] ) [F) 2 1 452 2
FiFI R 77 A WU L R 2R .
2.3 FEIK A IBLIBEB R LB HFEHL

MR35, DIEA N W& & — W3 1% T8 C=Cp(1-¢™) « ELET 1Bk JFE Cp 24 33.10~
193.56 mg/kg,3 25+ 2 FhoF FH 7 R Cp BE - IS /KR TH =i K. 40%WHCHEE 70%WHC, £ KA
TPl R4 = TR A B Cp BEME 439318 100.7%+97.5% . 67.0%F1 151.9%+85.9%+27.4% ; T0%WHC 3 %
100% WHC, Cp 318 53 511 4 53.8%+69.5% 57.7%F1 88.4%33.8%94.6% . B 16+ F [ £33 Cp 70%WHC %=
100% WHC a8 KT 40% WHC 4 70%WHC 41 , FoAth 135 Cp BGHE TR ITE R /K o0 5 2F T 0N, TR 38 HLms
BRI R TR AR — B kB RE T35S KR B AEA [F) LI ORI LB R 2

B L G WU IELER 1L 3 Cp/SOC 1H N 0.41%~3.35% , A8 Ak #a 34 [7] Cp, 78 P16 388 55 /K R T v 1y 14
K, B AR AR B K A3 2 RN e AN[AI 2R T -3 Cp/SOC G B B 25 57, AR R I R Al &= > T4 4= > 45
to 28R A T7 A Cp/SOC HY AR A IR L PRl 38 R K 5 7K AN R T 5 o

65



k3 LEHEWBETI— BB S F A5 Cp /SOCIE

T IR 753 K53 K Cp/Amg-kg") k R (Cp/SOC)/%
40%WHC 60.79 0.0534 0.956 0.67
oK 70%WHC 122.01 0.0918 0.984 1.35
—_— 100%WHC 187.65 0.1006 0.997 2.07
40%WHC 40.77 0.137 0.903 0.55
| 70%WHC 102.72 0.147 0.999 1.39
100%WHC 193.56 0.061 0.996 2.62
40%WHC 33.10 0.134 0.970 1.00
B ;! 70%WHC 65.38 0.127 0.997 1.98
—_ 100%WHC 110.83 0.052 0.996 3.35
40%WHC 37.19 0.110 0.964 1.14
PG| 70%WHC 69.12 0.068 0.998 2.12
100%WHC 92.45 0.084 0.988 2.84
40%WHC 50.52 0.0611 0.973 0.41
B Sl 70%WHC 84.39 0.0837 0.992 0.68
- 100%WHC 133.07 0.0684 0.994 1.07
40%WHC 43.96 0.0754 0.958 0.63
PN 70%WHC 55.99 0.1289 0.992 0.80
100%WHC 108.97 0.0710 0.992 1.56

2.4 NEIKSAIER Cp/SOC 5 HIFIBIL 4RIV EFR
Cp/SOC J& T IETEN AR P2 5 A ML (1 LU A7) 5 B e e -8 MUK (1 [l A7 RE 0" WS ASTRIZK 0 26 F T
(1] Cp/SOC 5 3B FRALME FLHEAT T A SPEA M (6 4) . 45 7R, 40% WHC 448 F Cp/SOC A 5 35843 L7k
B8R FE TR R P<0.05), 1 70%WHC K 100%WHC T 5 +3E &R 8 52 55 (P < 0.05), H1 55 231
1£0.838.0.915. RIGH K HAF T, Cp/SOC SR LI AR & & & 25 & . pHE . CaCO, E5 L i
FHE.
&4 Cp/SOC H X £ A A2k R 45470948 X £ 5

IR IR A HLE%R £ A il pH CaCO; RRE Gig Wk
40% WHC -0.912° -0.745 -0.247 0.140 0.806 0.532 -0.554 0.227 -0.019
70% WHC -0.856" -0.669 -0.464 0.230 0.672 0.723 -0.838 -0.129 0.349
100% WHC -0.867° -0.667 -0.580 0.136 0.383 0.599 -0.915° -0.255 0.472

RN B E KT P<0.05

3 HFi5iie

B L3985 K T v, T K R S e B AT L SR b 4B 0 A B R AR AR R A Bk
HIEMRAE B R 7K 73 T (70%WHC 2 100%WHC) /N T 5K IK 73 (40%WHC % T0%WHC) , X 55 2Rl dp £
WA R —8. XEH T LS AU T AE B2 5 B R, — & A E R
W, R EYE . IS KR T A, I A VL E SN, SR AR B B R m e, 3 L
e (AR e 3 28 v AL [0 B i A A v 1 52 938 K F PR 438 5 K 200 v B A 2 X A A 0 v
AR FEY . T R AR SRR T R B, R b 39 A0 K A3V R R R OK R 1 45%~75% s AR B, +
BE5 K ZHH T0% WHC 35 22 100% WHC, W] 1% A LB & 59 34 D04 430 A0 A A 3 o, {5 IR S R A0 459 A
Wi 1 52 B0 40 A A A B AR, 2 L FE S5 R 3 80T R = A ER R O PG AR K 2
TN

— 2 E) )15 J5 FE Ct=Cp (1-e™) REAR 4T M5 I8 7 BI85 77 26440 T B LIBE WL ahZS . 3 358 2 Fif
7 2R I AT ALER E (Cp) BB AER AR (Cp/SOC) BE 33 & /K R (A8 40 5 3G WLRR B L& K
A ZR AR A AR — 350, A B 5 7K 6Ty T 3G K, SR IR AR By 7K o0 25 A N/ e Hort Cp/SOC 72 e - 43¢
A HURIH b B8 77 B A7 58 7 (1 B8 BEFE b, 1A B ey, W) 388 WLAIRE™ 1k B8 Bt , A WLASG 1 [ A7 s i /D), Je
2 WA HURR 547 B A s iy o AR 1358 Cp/SOC TE A 0.41%~3.35% , AH X AR , IR I A ML [ 47 g
F1ER , AR 3 Cp/SOC N FEME - > 28485+ >4+, R + HAG H S E VLB E A RE 1. Bk
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G T RO R A LR b R B U RF e I TEBARK 2 54 T, B8 5 52 8K 4y AL
R

1E40%WHC T , s A A MU (b 1) S8R R 7 T A LA &, 70% WHC J 100% WHC 2K
AR E B . BFARSR B, IR R, LI G MUY ) R R R . BRI E A ML
JR ARG — 5 T E T AL R 5 Bk 45 4 i T 3 i AR e M, 5 — T THT R s ) 5 (R K AOIR
SURVRAE DD iG PR AR SCHIFFE R I, TE B AR 73 2640 T AR 398 rp bt 384 AL (4 2R 4 4 FAS B
B MR SR 260 R Bk e 10 338 SOR DU 22 , DR T 2 R A AL 0 i . Bkah, 33K 40tk
0 AR Ak 3 Ik B SRR e, HE— D R MU L, 5T I AL TS K R AR B
MRE AL fE i — 00 7.
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Effect of Soil Moisture on Mineralization of Soil Carbonin
Calcareous Soils in the Semi-arid Regions of China

JIA Junxian"?, YU Yaozhou', ZHANG Jian', XU Jianmin', ZHANG Yali', ZHAO Yan', HONG Jianping'
(1. Shanxi Agricultural University, Taigu 030801, China; 2. State Key Laboratory of Soil and
Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: This paper studied the impact of soil moisture on mineralization of organic carbon (SOC) mineraliza-
tion in calcareous soils inthe semi-arid region of northern China. During the experiment, the temperature was
kept at constant and the soil moisture varied from 40% to 100% of water holding capacity of the soils (WHC).
Three calcareous soils - chestnut soil, chestnut brown soil and cinnamon soil-were examined. The results showed
that the cumulative mineralization and the mineralization rate of SOC in maize and orchard fields in the three cal-
careous soils all increased with soil moisture, but the increase in the high moisture treatments, 70%~100% WHC,
was less than those in the low moisture treatments, 40%~70% WHC. The SOC mineralization was well described
by the first-order kinetics, where the soil organic carbon (Cp ) varied from 33.10 to 193.56 mg/kg and the mineral-
ization rate (Cp/SOC) varied from 0.41% to 3.35% respectively. Both Cp and Cp/SOC increased with soil mois-
ture. Similarly, the increase in Cp and Cp/SOC in the high moisture treatments was higher than those in the low
moisture treatments. The Cp/SOC was negatively correlated with SOC and clay content (P<0.05) under 40% and
70% and 100% of WHC. In conclusion, the soil moisture has a great impact on soil organic carbon mineraliza-
tion and carbon sequestration.

Key words: soil moisture; soil organic carbon mineralization; chestnut soil; chestnut brown soil; cinnamon soil
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