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Abstract; Using a field investigation data, we analyzed changes of organic C and total N contents in relation to land
desertification, compare difference of organic C and total N amount lost as affected by desertification between farmland and
grassland. The results showed that soil C and total N concentration decreased significantly with increased desertified
degrees, which decreased by 12.3% and 15.3% , 22.2% and 24.7% , 39.5% and 44.7% , 64.4% and 63.5% in the
light, moderate, heavy and severe desertified farmland compared to undesertified farmland, and by 56.3% and 48.7% ,
78.4% and 74.4% , 88.9% and 84.6% , 91. 6% and 84. 6% in the light, moderate, heavy and severe desertified
grassland compared to undesertified grassland. Desertified areas was spreaded to 50197. 5 km® in 2000 in Horgin Sand
Land, which total organic C and N amount lost by desertification was 36.39 Mt and 7. 89 Mt, of which account for 91.12%
and 86. 06% in the desertified grassland, and for 8. 88% and 13. 94% in the desertified farmland, respectively.
Correlation analysis indicated that the loss of soil organic C and N results mainly from decreased soil fine particles caused by
wind erosion in the desertification process. So combating desertification to protect the farmland and grassland against wind

erosion is very importance to decrease loss of C and N store in semiarid Horgin Sand Land.
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BALE B B R —Fp 2R, R B2 B R L D

TIEAVRA LA S B EHS THPPBAR R , XTI X8 Rl 23R EAE RER 1 3tR LA =2
BANEEN"Y . BAEEFRR, MUEBREYEI R EENRE, T A OEMBESRENTE
BREE, R 3B E R EERS . THRDEA RS HIRABRM SR S B AERAEL, TF &
B VBT IR R R LR, R+ AEEN,

B, X TR HEAEVRAMANRARECS A ALY, PRCKIES, DEAFEERETEN, BE
VR EHTRETREBR TS, Wb Ed, R S3 T HEF ABR IR E, = T EWFR IR
', PEREE R R ANBUR AR, HIRA LR KBRS, WA LA R N IR B S LR Ak
TIREAR, TIRES R BB TS E M R BIOR , TR & B LA RERER, RA B A4 78 1M e H
BOREIRT . —BBRE BB SR I, 0 KR T IRA VR SRR THE, M THTULRN
Her AR Rt SR g I 1, B, X TF U Bk o E L A AR A DL A 4
REBNERIB M, RS LAHRES

BRI YA TRE I T RERECE XA R, &EILTH4E, BT ERBaE R, BRI YR
TIEALRE R B, — BB E TN T XX Wik e Ak, 0 T VBRI PLE . A
B 8R4 T Y E A AR R AR T o S Bk RS B RV, B KA 2R B RAE,
S HBA RS PR R R,

2 #BEFE
2.1 EXBEAMNR

RXALT S AR TRHRID Y HUBE 28 S E N (42°55" ~42°57'N, 120°41' ~120°45'E, #3K 340
~370 m) , ZXBIRH BT BARMMESRE, FHE 6.5 C, =10CHERIR 3190 C;4EX MK 369. 8 mm, 4F
WFEK & 1900 mm, LFEH 151 ;K RGE 3.4 mes ™ AEBHW KRR 20 ~30 d, LA BARERR B9 AL
PR A YRR FACEE 43 O RHE , T RE A XY L SRR+, MU YPERYAYE, FEEYHE
FEE M ( Salix gordejevii ) |, /N M 48 38 ), ( Caragana microphylla ) | 2 B W& & ( Artemisia halodendron) . H B
( Pennisetum centrasiaticum) Ji] B B ( Setaria viridis ) | ¥ 5 ( Artemisia scoparia ) \ & B3E (Salsola collina) | 52
( Corispermum spp. ) \Ji) FEEE ( Setaria viridis) %, BT W EB MHFRRKRMR, ZX PEATHE 58 1
TEARAY 50% LA L,

2.2 Wikt

HRAE B A 2000 FYBALBBRYOR (TM E1R) , 45 A RBIEE X T WEA L0 4 FbmilE"™ 2002 ~
2003 AETERF R X R AR b R R AE VR AL R B VDAL P BE DAL B A YA 5 B b4k s
BGr BB AR . Horp R B4R K ) ORI/ e B RSB B B, BE SO PRI, B E 2 R R
M FE L AU B BT E Y SRR R WY B, 5E B PR ERY R E, SMHHEMIRE3 NE
2, BB E R A 10 4, B0 s 1R 0 ~30 em JLHE S AN IR ERA BN, TR
B2k % G, NT3Fid 2 mm §f, — 3 HIBURA BT, — Mo H— P EAH T DR EYHE ik
FRSMI . FEBERI RIS, 3R] (4R 100 em®) B E#IE HIARE,

2.3 HmaotT MR

TIRE R AR R ARAMR AL DRAE YRR A RERE S-S  2RR AR ERE

(KA DK6,UDK140 43474%) ', HIHHLER  2RMERBREMIET BN
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AR (R) AR = 2IER < il 1R HE x HEFHEE <P HEAYR(R) &8
VAL B R BB (R 8 = JE WA L () B - BB (R) tH &
FRA%ER A SPSS B HEATAL A AT . RAHRERITZ 4T (one way ANOVA ) FIf/MEEZE RE
(LSD) HEAFEIEARKZER
3 ZHRMESH
3.1 PEALTEFIMEEL
FEE VAL R R , R AR S o Y& B0 B, 340 B0k B B s> (P <0.05) , 1A HE
BTm (& 1), MEEER AL, BE PR EEMEDEARBHD S B0 T 6.57% |
12.12% ,24.53% F1135.0% , WA & & 050> T 13.74% 24.92% ,53.04% F176. 04% , + A 47 71
T 2.14% .5.71% 9.29% 1 12. 85% , FAE VIR E AR b, BB PR E RN E PR A &
BRI T 4.55% | 22.23% ,29.55% 1 32.73% , HHR & 243 H > T 11.96% .58. 33% ,77. 53%
86.23% , TEATE P HPEIN T 17.78% \18.52% \20. 74% F122.22% . FiRFY , ARG T BRFHER) -3
VBT T X RGO B B, Horp YR R IR B FEE R R TR E,

F1 BEAeTERERRE RN AT
Table1l Changes on soil particle size distribution as affected by desertification

—— 4% B 3¢ Farmland (mm, % ) TREE B H+3 Grassland (mm,% ) THREE
Desertified degrees B b REEE Bulk der_151ty B b REEE Bulk der_151ty
Coarse sand Fine sand Clay + silt (g-em™%) Coarse sand Fine sand Clay + silt (g-em™%)

?J'il‘z(ifrﬂsﬁed 68.5+2.1a 24.3x0.6a 7.0x1.7a 1.40a 72.4+3.3a 18.1+2.6a 9.5x3.7a 1.35a
2 /¥ Light 73.0x2.4b 21.1£3.0b 5.9x2.1b 1.43a 75.7+4.2b 15.9+2.0b 8.4x3.2b 1.59b

H & Moderate 76.8+3.0c 18.4+2.4c 5.1x2.9b 1.48ab 88.5+8.8¢c 7.5126.3¢  4.0x2.5¢ 1.60b

H F Heavy 85.3+2.5d 11.7x2.2d 3.0=zxl.1c 1.53b 93.8+1.4d 3.7120.4d 2.5x1.3d 1.63c
J= & Severe 92.5x3.5e 5.4x3.7¢ 2.1x1.0d 1.58b 96.1+0.5e 2.1120.4e 1.7x0.6e 1.65¢

FRERNEEREFREBEEKE(P < 0.05); F[F Values with the same letters within columns are not significantly different at P < 0.
05; the same below

3.2 HEFBR AN ER RN

FRURILUH, LAV SR EZ oM T LR+ (R 2) . 7RIV L, Rk B
BRANE S i BB 1Y 63.3% 1 59.7% , ALY BRI R B0 R 4 B8 10.3% f1 11.9% . FEH PIRALK)
K&, o3 i TR BRI R L E B T (P <0.05) HY PRk R EB T3, MIEUEL LI
PO R R R R R B YR AL MR R BB R LB B T T 0. 63% 1 - 0. 84% 6. 95% Fl
15.1% ,16.9% F1 18. 59% . 28. 12% F 31. 349% , Wi 43 73 TR BB AR L E S 8 M T 2. 62% A
10.08% ,11.65% Fl 1.68% ,28.16% 1 23.53% ,151. 46% 71 147.06% , 575 TAAV+H B B HE d 2R
VALK & JBA BT in, B3R/ N THY Ak RS iR .

F2 PEATRPFANELEFNPENBHEASHHEL
Table 2 Changes of organic C and total N in the particle size fractions

A% 57 Distribution of organic C (% ) 49,475 Distribution of total N (% )

DEALEE
Desertified degrees e R Hirhr HY Hyp RBrhL

Coarse sand Fine sand Clay + silt Coarse sand Fine sand Clay + silt
eV EAL Undesertified 10.3+2.0a 26.4 +£7.9a 63.318.9a 11.9+3.2a 28.3 +6.3a 59.7+9.3a
2 Light 11.6 +3.0a 25.5+7.6a 62.916.9a 13.1+4.0a 26.7 +6.4a 60.2 +4.5a
FH B Moderate 11.5+4.8a 29.6 £9.0b 58.9+9.2ab 12.1+2.6a 29.1+9.9a 58.8+6.9a
HE Heavy 13.212.2b 34.218.7c 52.6 £9.7bc 14.7+1.8a 36.6 +5.4b 48.6 +4.1ab
JZH Severe 25.9+6.4c 28.6 £3.5b 45.5x11.7¢ 29.4 £10.0b 29.8 +4.3a 40.9 +13.0b
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3.3 Uik AR SR & B

ZUWEACER , R BAER SR AR S BB TR (P<0.05) (5£3), MIEVEMARBEH
W, BRE. PR EENEDEARE T EAIBRAN2R S ] THET 12.34% 1 15. 29% ,22. 22%
24.71% \39.51% F144.71% \64.35% 1 63.53% . FAFPEACE AR L, L PR E M B UIEAE
HEAVBRAMERESEDH TR T 49.89% F1 44.68% .76. 09% F1 72. 34% .88.97% F1 85. 11% .91. 49% F0I
87.23% . ZUEALHIE IR, K HAEH IR C/N FEAFK AL, Ko, 2885 C/N lERE
UEALRY & R I BT W, R B 3389 C/N L IR YR BN B YR BN, R 2“5 Ui
B B BB TR XSEREN, DB ERA VBN 2R & ]HERMERTRE, K H T EPRAH
REFRBRTHROEURAK BEERSL) , Fi R P R REEE LRI

:3 RAMEMTEANSAREHEL
Table 3 Changes on soil C and N concentration as affected by desertification

EiLEE % H 4+ 3% Farmland soil (g/kg soil) B3+ 3 Grassland soil (g/kg ¥ ; soil)
Desertified degrees AR Organic C 424, Total N C/N AR Organic ¢ 44, Total N C/N
eV AL, Undesertified 6.48 £0.64a 0.85 +0.15a 7.77 £0.93a 4.35+1.09a 0.47 £0.11a 9.26 £0.12a
120 Light 5.68 +1.02ab  0.72+0.14b 7.91 £0.38b 2.18 £+0.27b 0.26 +0.04b 8.38 £0.41b
1 ¥ Moderate 5.04 £0.81b 0.64 £0.12b 7.92 £0.85b 1.04 £0.06¢c 0.13 £0.01c 8.00 £0.47b
E ¥ Heavy 3.92£1.32¢ 0.47 £0.12¢ 8.12 £0.96¢c 0.48 £0.06d 0.07 £0.01c 6.85+1.06¢c
F=E Severe 2.31 20.66d 0.31 £0.08d 7.30 £1.13d 0.37 £0.03e 0.06 £0.01c 6.16 £0.45¢

3.4 UEALX A EAA P SR B R

FERHURID U, AR LA AN 2R EBIR (R4) . FFVPEAWKE 0 ~30 em FH i RiEE
533 2. T2kg-m " H1 0. 36 kg-m ™, AP EALEAHN HF 1.76 kg-m A 0. 19 kg-m ™, ZUEALHEM,
AT AP SRR (0 ~30 om F) B TR (P<0.05), MIEVER MM, R PR EREM
FEUEACR B S ERA VSR EREE D HI T T 10.47% M 13.47% \17.78% 1 21.39% ,33. 89% Fl
39.58% \59.77% 1 58.85% , MARUNEMMT AT L, B \vp B8 L B J8E A0 7™ B VDAL 5 B0 137 TG AR B9 LG
FERGERSHITHET 40.56% F133.94% \71. 50% 1 67.23% 86. 68% Fl 81.94% .89.43% Fl 83.22% , T

R, UENS RS, 2 Rk R R T MR R B EE,

F4 BEATEDTREGNAER
Table 4 Changes on soil C and N stores as affected by desertification

VEEE 4 H Farmland (g-m~2, 0 ~30 cm ) EiHh Grassland (g-m~2, 0 ~30 cm)
Desertified degrees ARk Organic G 44 Total N ARk Organic G 44 Total N
FEV B Undesertified 2721.6 +268.8a 357.0 £63.0a 1755.5 +289a 188.3 +112a
28 Light 2436.7 £437.6ab 308.9 £60.1b 1043.4 £177b 124.4 +86b
71 B Moderate 2237.8 £359.6b 284.2 £53.3b 500.3 +110¢ 61.7+12¢
EJ§ Heavy 1799.3 +£605.9¢ 215.7 £55.1¢ 233.9 £65d 34.0 £5d
JZH Severe 1094.9 +312.8d 146.9 £37.9d 185.6 +33¢ 31.6 +4d

3.5 BUERANBRMSEEENTLE

B TR HLBR R RIR 25 BRE S YL AR BE i IR T B 238 I (P <0.05) (385)., fdepsiibik M
F MG, R YAk AR R A AR LB A 2RI B N 284.9 g-m 1 48.1 gom ™ T BB U EIL G B
4 BRI 1626.7 g-m T f1210.1 gom ™, HINT 4.71 B0 3. 37 4%, AV EALEE HuAA 1L, R 0 Vbt
0B i B AR B DB TS RARE B N 712.1 g-m°F163.9 g-m™>, T 2 /= & YL By B 43 B Rk 3 2
1569.9 g-m 1 157.7 g-m™> A3 FIINT 1. 10 £&F0 1.47 £, SR, FEVBALTIH , 300 T8 AR 2 A HLAR AN
SRAWMEBREN BHTREKBRER, TE™EWEALE B, oo mHRRBE BN IREE N B &
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Table 5 Lost amount of soil organic C and N in unit area (0 ~30 cm depth)

LR 4 H Farmland (g/m?) EiHh Grassland (g/m?)
Desertified degrees ARk Organic G 44 Total N ARk Organic G 44 Total N
JFE¥b 4k Undesertified 0.0 0.0 0.0 0.0
28 Light 284.9 48.1 712.1 63.9

71 B Moderate 483.8 72.8 1255.2 126.6
EJ§ Heavy 922.3 141.3 1521.6 154.3
JZH Severe 1626.7 210.1 1569.9 157.7

3.6 BURDLVHPEAEBRFR EREE

BRI MIEAR R R E 2000 ERHRID UM VBT AR B 15 50197. 5km® (% 6) , Hh v bk B
AR H 5 5 39.93% F1 60.07% . ZEPEABER, BF FF . EEMHEPEATHRN LES 5N
61.16% \17.95% \11.58% F19.31% , RHFEHANA ERGK BERAR (R S) MPAVEAER, 7T IR B 24F
KAHRID U + A R B T IEA PR A 2R & 3514 39.95 Mt f14.34 Mt (£6), ZERRAIBHK
2, KRB H G 91. 12% 1 8. 88% . ZELRAMBFREH, FHIAIR H 47 ki 86.06% 1 13.94% ,
TERMAR BA RS, BE P E  BEANEYEA L7 & 29.38% F1 71.35% 25. 41% 1 16. 34% .,
23.74% 1 8.75% \21.46% F13.55% , BAR ,FH/RIGV I VB T3 AVMEALE o8 = BRIk R Ed
FERETUVEAE, FRMNERERHIBTREVDEA LM, RIFETHERBPEA LD, &K
VEA T HRRHRERE LR, HERTANEN L.,

£ 6 2000 ERTDD M ELEROR AERE
Table 6 Desertified areas (km?) in 2000and lost amount of carbon and nitrogen in Horgin Sand Land

VI ALAE B Desertified degrees 2 Light FH & Moderate HE Heavy JZH Severe 471 Total
VWAL E H Grassland 13772.1 6693.7 5163.7 4523.2 30152.7
HEBKE Lost C 9.81 8.40 7.85 7.10 33.16
WEEE Lost N 4.82 1.12 0.60 0.25 6.79
Y E4L R B Farmland 16927.2 2315.1 651.7 150.8 20044.8
HEBKE Lost C 0.88 0.85 0.79 0.71 3.23
WEEE Lost N 0.81 0.17 0.09 0.03 1.10
BV ELETEE Total 30699.3 9008. 8 5815.4 4674.0 50197.5
ik B E Total lost C 10. 69 9.25 8.64 7.81 36.39
ik B A B Total lost N 5.63 1.29 0.69 0.28 7.89
4 iFig

4.1 EAREDER ASBHER

Bouwman 3§ i , Ff B JLP7E B BB 0L T AP & B 3k . RS EMREIS, WEF X ERF RN
RHEGER BRERTE20% ~40% , MERWEREF RS R A3 8B T 50% M L™ REmmILM
FEEITR 8a FHRAMKBTIA40% ~55% ", Hit, — BB T RA—HXEHHR. AIBEANES
FRAD S BEM/RDYH, KRB EFRBAFSSBEFTER" ", AN ELR0EN,
EPEARH L BAF S ENENKR. 2R SRR TEDEATE R, i +HEHDSENHER . £RRIDY
RS X FE O, 5 IR G B AE ARV T R AR 2. 7ERHRIDY b, FER 46 FULL € |
KEEY EAMYREMIES AN EERE", Bb BaARKNARFMEFTUVER, MUEYEKE
B, HEAEVURANF SR EEFRT YR, T BRSO OE TR, Hik, — B
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TEATENAPFRESTENAIR. FOSENHER TFTUEEm R, ZERURIDY, Fi 8 E Y
E, KRB R ERTEEHE . BRIl IT BER T AR HRAGRFNEM X, 25
E A O R3EnFnR B4 EIR KR4 LIBR AR 2N EAEES BT R, Hit, BRIk
BRI, EREHE I EFHEE FATERRNY EERANS REaEn™ . BREMWITR AR
HE LBk ASESHBT TR, R RELERK B ARAGEE ERSFEELSRERFR KA TRRE,
B, 1244 IERHRID Y HUB AR 4% H 23R bl 75 40 & B R B T 534,
4.2 PEAGSES TEAVRKMSERLR

EAEMAREREZY, WEAZ UM R TR T REMX SRR EBENRRZ —, BE Dy 5
P RESE X B & R 0 IR BB B e R M, S BT IR AR BB AR T R, BET S E R
R P XA RID Y AL MR B IR R A VIR A 2R A B R LB LTS, IEE T
VR MRS S B AAHBAFEANSGL. HRERKRN, EEVEANERE, TEAKH,
REM, TER A VRN 2T ENHE TR, BEARVELBBAA F 23 FH 7= (R BAE
) ZE, R TREEERBRZN. Flin, fIEYEib 0, 2R E D EA B B, &K B EA VRN
ABITRET 12.35% F115.29% , 314 B FRET 49.89% F1 44.68% ; 7 =& YIEAL B BE , 4% M L1 LR AN
SRS THET 64.35% F163.53% , M3 HI FRET 91.49% F187.23% , BAR ,FEVWEAWIH , YWEAL ST E
AP 2E S EREmBOR HE ™ E ; M B YD EAN R, BA VR B i 1 SR Pl 42
REEMER HE, BERE LW BB/, XA Su %A Duan 2 AMHELERE—BH™", HHE
H, FESEMARH T ERHAFES S EREROA X, 0 EFrR, FFEAR B8 R s R 2=
B B A7 AR VA T, BRI T LT XU B8 0 258 F R, BT LAZE YDAk 9 B 13k RS B TR E R,
BYEAKRER—EBE, KRR B %4, HUXRAE 855 , B e ik RS B TREER
HbR , B 32 YA RN S B s B N AR T

AR S B TR, s B0 m R B a2 R 2 5m ot , (B2ERF Y
AL B B[] L A O = (R AN ) Z ), s MB A TR R Z S, T EAR B, AR E R
WRIEYPEAL, EHEA PR 2SR R E (0 ~30 cm %) 40510 284.9 ~1626.7 g-m "1 48. 1 ~
210.1 g-m ™ 43510 829.4 g-m > 118.1 g-m ;. X FU BT IR, WRBE VDb B ™ E Wik,
HEBANBRI2EMEERAR (0 ~30 cm ) 43518 772.1 ~1569.9 g-m 1 63.9 ~157.7 g-m >, B34
H4264.7 g-m M 125.63 g-m™*, MEANARBRYE, BE 2000 FER/RINV M PEA LM BELRBERT
50197. 5 km’ , AV ELIR K A TN 2R A E A3 T 36.39 Mt f17.89 Mt,
4.3 TEAVBRMSARAES MPEARNRR

—BERSTIRAE S  , KU RS 5 | dE T A BUR O R 5% , S B L7 . B T A NRAR S =
EoamT Bk, HIRABR IR RS R L IEE VBSRS89 T FE, BE 4R AE AL R 8 da
RETHRBAD , HREREN, ZERRID Y, 63. 3% B LR 59. 7% R T LI E R, Vi
it AR E LR R B>, LA 2E S B W SRR, MRS REY, TR AH L
2R R 3%, KA PIRM2R T ]N TS LEAFN & 20 BIEME X, M 5HY & 88
HmMBRAEHMERX (P <0.01) (R7), MLELEBUNEHIEAIRSBTAEHBIEHRL, X—4R
XHFT Lowery %A1 Lal B : By UG [FE i 3 YD IRAL 258 X B 5 FF 2 By - S 40 UK. 8 2 M el , T 2
A PR 2R S B,
5 #ig

BHRIDH R TR E AL YA 5™ E X 2 —, 2000 FEYMEILEARE 5 50197. 5 km®, &5 H 4 1 B
) 47.55% . ZUVEAREN, ZX EREIRASBSEHE TR, BUERAEVRANSARAER0 ~
30 cm) , R HFH N 829.4 ¢/m*fl 118. 1 g/m” ;. B34 %y 1264.7 g/m*f1 125.63 g/m’*, NEEA KK,

hitp : //www. ecologica. cn
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®7T BAEESTRENEANAAXRY
Table7 Pearson coefficients among particle size distribution and C and N storages

/& H Farmland B # Grassland
15 H Items
FHEH VLK Soil organic C 1184, Soil total N+ FEHHLER Soil organic C 134 R Soil total N

) Coarse sand -0.913*¢ -0.895°* -0.914** -0.901**
#f¥b Fine sand 0.829** 0.819**°
kidrkr Clay + silt 0.908 ** 0.890** 0.965** 0.951*°
F+IH B Soil organic C 0.854** - 0.997**
13545 Soil Total N 0.854 ** 0.997** -

#*P<0.05, %« « P<0.01

AR 2000 AFEPEAAHKRB AR SE 0 AGEE T 36. 39Mt 717. 89 M, ZERK) BHKET , EHA
ARG d 91. 12% 71 8. 88% ; FE2RK BHREH , EHAKR H 737 i 86.06% 1 13.94% , HFAPLEKAM
SRR, EERT R 2 HRABR R Wik, BIE, ZERHRIDY L, Bt XU T8 AR A
M+ SRR RBR B NE R,
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