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Abstract

In order to explore the impact of film lined rice planting technology on desertification soil carbon
pool and carbon pool management index, so as to provide scientific basis for desertification con-
trol. This study analyzed the variation characteristics of soil total carbon, organic carbon, non
readily oxidized organic carbon, readily oxidized organic carbon and soil carbon pool manage-
ment index in 0~15 and 15~30 cm soil layers of sandy land, paddy field and fallow land in Horqin
Naiman Banner. The results showed that planting rice and fallow had a significant impact on soil
carbon pool. The contents of soil total carbon, organic carbon, readily oxidized organic carbon and
non readily oxidized organic carbon, as well as the distribution proportion of readily oxidized or-
ganic carbon and carbon pool management index, showed a changing trend of first significantly
increasing and then significantly decreasing. The order of difference was: paddy field > fallow
farmland > sandy land. Among them, the organic carbon content increased by 903% after planting
rice and decreased by 83.09% after fallow. In conclusion, the study area is dominated by aeolian
sandy soil, which is poor and difficult to repair. Planting film lined rice in the desert can improve
the capacity of soil carbon pool in a short time, which is conducive to the continuous improvement
of soil quality. However, the content of soil carbon pool components and carbon pool management
index after fallow are only slightly higher than those in sandy land, and the soil can not be res-
tored to the level of grassland soil after natural fallow.
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1. 5|8

FRBA R R SFAF AN TP N —Fh LR R . H TR AE R R IX A R (1],
29 33% I -3 BE A LR AL 2] AW I X ARRIC VDI i TR R G BN A TG 51 R ERPR
IR R R HUGR AL N, VDI RUEA 3.51 7 km® [3]. H AT P AMT G T AL IR B 7T 32 B o 7R S
IR 77, SR L AB ST AR OGSO D o AT BIF 9 R SR IR R P S Vb o 3B AB ST  2 ET7
%, WIEBHER, RV U DR FTOROKREEAAEMAE . 9 TR BN S R XRHRICT A ek
R, AUREAL 2014 SEELE N 5 i XIEID T AR 2 H0RRI0 v E S A K RS X 36 3 3 I Fe T
7, G ZEREFFARIISS ), AT IR T BN SR HAR A — 5 AR ) A s 7K e i b

N T PN AS IR K ARG A BRI AT L X e el LR AR SR AR, SR RAEZ b, WBIK
FEE R AR I 3 . LI R IR M I RE R SR S PR TL 4], AR SCRRR A 1 - 38 o = 1P A
TEAS AR, 28 ¢ R IRAR P AR AR BIT T[S0 - SR04 P 2 R 5% 2L J B 20 U 1 - 3R I
ATARKFER, o0 - e PR B A o B A2 A Wi ML REURR (6], 5 IR AR 2E 7 R e Mk ARG Hah A
AEIA SRR RN AN E S R G 7). R, ASCEIEWETE 3 Fh g ab 2107 500 3 e i se Az 2
SreR AL A R P A AR B AR R, MREARTHREA L, DA R IROE TPAN Tie 5 A 1 X Ao JBE /K A
MR AMRBES LA S RGBEE AR, WIEAES RGNS R A E M 4E R LB A B
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2. MRER*E
2.1. R XEER

RIGFEHLAL TR RIDV LR 8, ATEUX RIRE T A5 B 6 Xl T 48 2 42°14'40"~43°32'30"N,
120°19'40"~121°31'44"E, W7LIXJE ALl KGR 5088, FEEMKKZ, KAFRFEKED,
—AEh KA E H Z(6~8 H), KR 366 mm, EZ KT 1935 mm. BHURILISHIAEF SR 6.00°C
~6.50°C , ToAE ISP H129 150 K, 44E H B 66.0%~69.9%, P-4 H H [ 8.70~9.20 h, £EF- 15 X i# 3.60~4.10
m-s™ [9]. IRIFEMLF IR+, R E B BEHI(Salix gordeivii). A% (Imperata cylindrica)-
KEFS(Stipa grandis)« 1175 (Armeniaca sibirica)~ 2E%(Leymus chinensis)o
2.2. TMHERRE

ANF A FE Ty 5 MR VDD b WK FERE XV L AR ARBE XV 4, T 3 AR

SKEER (RN 2021 55 9 B, TEREAMFEHR X A ZRIEIEIL S A 10 m x 10 m MOEURE 22, DL BEREAT
KFE, SRFERE N 30 em, B 15 em A—A1)Z, 5 MHORE S AR -2 LR G, TRELLY 5460 2 1 kg
ISR . WA TR, WHSLIRE, RIBRA RS, KGR,
2.3. MEF*

KRR AN A S IR AL - AERIE IS A NUR(TOC) & & [10]; RATTER AN & L34
R(TC) & & KA KMnO, Akl € 138 5 S A ML (ROOC) & & [ 1],
2.4. TIMREEIRIRFRAOTE S E

PL0~15 em 230 H ORI, TSRS (A) BRPETE LR E(AD BRIEFREU(CP). BPE T EE
FRE(CPMD)FEARE, B ERFEAR[12]7H A0 R -

TS Bk = TIEF BB - 5 FH VUK (1)
BRI PE = 5 B WL AR A 2)
TP T PE TR = A (B PE E) 2 2% 39k P 1 B2 3)
B EERH = FF S S A DL/ 278 TS BB (4)

T 5 BRFR B = B P 4R 0 < B R TG FE FR £ < 100 (5)

3. ZRE S
3.1. KB ETTR TR RSB BRI

AR R A BRI AE IR b A HE AT, R R I R IR A 2 58 IR R EE P B 1
HEREEORIE[13]. o AU R EEAR ARt R, T m S En] DR v A8 ) (0 5 224845
[14]. Wl 1 arsn, EEMEEERET, FAHEZ T TC (&) EENT 0.75~2.99 gkg ' 2 1], Z5iF
N224 gkg s ERACHIRREH . ARBHE 0~15 cm 12K TC & & 15~30 cm & 69.06% 96.73%; ¥»
Hi 15~30 cm )= TC & & 0~15 cm =i 18.67%. FHH 0~15 cm. 15~30 cm 122 TC & B HDHL S 711
T 298.22%. 98.50%; MKHFHL 0~15 cm. 15~30 cm /2 TC & EEVDHLAF AIIEIN 140.44%. 3.00%; HKRHF
H 0~15 cm. 15~30 cm 12 /2 TC & &EEAEH 75 T 39.62%. 48.11%. AFEMEE M B 13 TC & &K/
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2 S 2 FEH 0~15 cm > AK#HE 0~15 cm > FEH 15~30 cm > /R#FHL 15~30 cm > V0 Hb 15~30 cm > ¥
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AFIVNG F R IR AR (8] ) 22 3% 2 F(P < 0.05). Different
small letters meant significant difference among treatments at
0.05 level. T [A] The same below.

Figure 1. Effect of film lined rice on soil total carbon content
in repairing desertification soil

1. WEKFEEE RN DR TIRERE ERFMN

3.2. WEKBEETEN TN TR KRES BRI

T3 B MUBR(TOC) & A2 T3 B FEEY LA, o H I H AT R B 2 EAEA, €210
TR R SR EE SRR —[15]. W 2 AL, EENMEEEREY, KRR LE TOC F84T
0.12~1.38 gkg ' ZIH], ZBME N 1.26 gkg s EBAMEE T, RELFEFDH. FEH. AP 0~15 cm
+ 2 TOC & &5 15~30 cm /& 8.54%- 346.06%. 100.10%. FEH 0~15 cm. 15~30 cm /2 TOC & &4
YL BB AN 903.17% 144.10%; FR#FHE 0~15 cm 12 TOC & &RV 69.63%, 15~30 cm 12
TOC & BRI R BE 3.00%:; /KB 0~15 cm. 15~30 cm 12 TOC & &508% H 2 51 K 7% 83.09%-+ 62.31%.
ANEME R M B L3 TOC & &R/ E ST Z: FEH 0~15 cm > FEH 15~30 cm > AL 0~15 cm > 73
0~15 cm> 7bHb 15~30 cm > AR#EH 15~30 cm.
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Figure 2. Effect of film lined rice on soil organic carbon con-
tent in repairing desertification soil
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3.3. #ERKEEERREA RN RS FHAINKRE EHRN

TR S N TEHURE WL 2, Ho B HUBR PE Hh 2 A B WU PE RS B EE L i, IR BREEA
F LI G A A WU A S [ 16] . 358 5 S A0 A HUBR PE A Dy L 338 R T8 BR B 20 5 52 L3N8
(IRZI, R B 3o B R BB AR R 4R AR [ 17]

Wl 3 aT A, EBAMERERE T, BAFERE S A HLIR(ROOC) BT 0.012~0.155 gkg ™
Z 18], ABMEAN 0.145 gkg e =RACE F b, FEH . ABHE 0~15 cm 121 ROOC & &#; 15~30 em &
94.99%.109.32%-241.71%. F& H 0~15 cm. 15~30 cm 1 /2 ROOC & &b 43 HI 1 1 586.72%+ 539.73%:
PR#FHL 0~15 cm. 15~30 cm )2 ROOC & EHI0 #7353l 3 1 94.50%- 10.99%; /R 0~15 cm. 15~30 cm
1+ /2 ROOC & =EAGH 3 T 71.68%- 82.65%. AFRMEEM B 13 ROOC & K/NERITT/Z: 7
H 0~15 cm> F&H 15~30 cm > K#FHH 0~15 cm > ¥PHh 0~15 cm > fR#FHE 15~30 cm > #0138 15~30 cm.

TEBAME SR, A0 FE 35 5) A HLBK &7 1385 WL B (ROOC/TOC) I 9.32%~30.99%, 7%
M 21.67%. Vil A5 H L ARBF I 0~15 em )2 19 55 A HLAR 73 BE LG 8L 15~30 em 15 70.87%- 36.34%
68.09%. MEEPRRKE, 5 ubHE 148 ) S AAT HLIK 73 e b ) /N 22 S 7 & R 0~15 em > FEHI 15~30
cm> KHHHL 0~15 cm > VoHL 0~15 cm > fREHHE 15~30 cm > ¥D#8 15~30 cm.
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Figure 3. Effect of film lined rice on the content of readily oxidized organic carbon in desertification soil

E 3. WEKFEEETTENDIEN TIRZFEUBNRS XM

3.4. WEKFEEEREN RN L RESKRES BT

Gy B A HURR A REBY 333 mmol-L™' KMnO, EALKIEHLRR, 7€+ 3rh By b i, 76 -3masrh
EEIEFELENEH, MA R A AR EARE A IR, BFREFREHNNROOC), NROOC 1]
DATE — & FEPE b 3RAF 38K AR AR 2 [ B RE 7181

B 4 T, A0TSR B L IERR S IS B A T S A ML S & . & A0 FER ZE 13 NROOC
HEAT 0.104~0.305 gkg ' Z A, AFHEA 0.201 gkg ' FGH 11% NROOC (5 b 2L AL T-vb . R
Hh 2 1) 2 SN HIARE R . NROOC A i 5 TOC F ROOC HI A ARHFIE A — 5. ANAEMEE R B3 fa
BREBERPERITT Z: FEH 0~15 cm > FEH 15~30 cm > R#EHE 0~15 cm > Vi 15~30 cm > VDb
0~15 cm > AR#FHE 15~30 cm.

NROOC & & ¥ 5235 38wl DAYE — @ F2 R b RSB B A o ISR AR 22 A [l B e /i o 7
H 4= ROOC 5 NROOC & & L& m T, U] 82 B R Fh R vt -3 e 34 s A= B, e
TEPERESR, EHEA U R R, IR R
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Figure 4. Effect of film lined rice on the content of non readily oxidized organic carbon in desertification soil

E 4. WRKFEEEFURE TR TIRIRSHRE SRR

3.5. FIRKEE ST TR R E TR R R

A A B AR B A RCRAE LR AR A P AR AR[19]. W03E 1, BRURIDES 2N AR FE I K
TR VD LA 2 B8 458, LAVDH 0~15 e $BARMS S BEVE RS [FHE B BeAS [R] 1 J2 33 (R Bk e FE(A)
Wk PE TS FEAREU(AD . BREEFREL(CPI). B BAR #(CPMI).

A FTAT R BT e h R TR ERAR AL, TEREROR, RONA WUBRER 5 AP o f, L3380 Bt AR
FE[20]. HACEEREML IR A JEAMESEEA T 0.11~1.00; AL FEFAMETEEAT 0.52~4.94. REMBEH B+
AR AL L —2, ONREH 0~15 cm > FEH 15~30 cm > FRFHH 0~15 cm > 7031 0~15 cm > KHFHE
15~30 cm > VDI 15~30 cmo L3580k P FE AN TG FEFR 20 LI MR i S AL 0T L3 R G T H0H
K, PEKFEHEABGE, WO LBAERRRMNNTI, HEFREFEIK, R EEE TR, A
T4 58 2 (1B 3 LAARTE RR S AE T K.

T P 48 BRI i P26 8 B AR B30 VA L 8 0T 5 () B AR, SRS [R AR T B R &2 0 B AR AL,
HARPME T, FoRBEAE AT T3 1) KT AR B [21]. % AL R R i 3% CPTAEARE YL/ T 1.00~3.98;
CPMIFEFRME TEEIA T 62.77~1912.13 K% H 0~15 cm+ 15~30 cm +JZ CPIHLYD #1535 18 1111 298.00%-,98.32%:
PRFFHL 0~15 cm. 15~30 cm )2 CPI 437 LL 7D HU3 0 140.00%- 2.52%; #AHEHL 0~15 cm. 15~30 cm -2
CPI 43 7] L FE H 9820 39.70%- 48.31%. AS[FIVR & B Bt L3 m 7 3L B i i 2%, A H 0~15 cm., 15~30
cm 12 CPMI 73 B HIIE N 1812.13%+ 502.66%; ARFFHIL 0~15 cmy 15~30 cm 12 /2 CPMI 43l L Vb 1
BN 169.00%- 15.64%; #RHkH 0~15 cm. 15~30 cm 1 /2 CPMI 435I EL A% H k2> 85.93%. 80.81%. CPI
KRN : FEGH 0~15 cm > AR#EHE 0~15 cm > FFH 15~30 cm > fA#HE 15~30 cm > ¥Dib 15~30 cm > ¥
M1 0~15 cmo. CPMI K/AME VA : FEH 0~15 cm > FEH 15~30 cm > fAHkHE 0~15 cm > ¥Dith 0~15 cm > 4K
Bt 15~30 cm > 70 15~30 cm. AT WA /KRS AT DA 35 048 R IR 20 A K, R BB R
b HIE RS A R A, 2R B RS RIEIE ) R, RIERE RS R,
AR
4. Wig

s AR R R I AR S 2 R IR O, IR o A A 2 A B R S R )
fabr[22]. AWFFEH, AT KR H %R 2 30~30 cm)2Bk. GHUIR. 58 a MR SR & B
i T RRETT ARG v 8, R NZERIT ARG H > kB > Wi, HARE RS EMRETE
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AR e KB ARG AT 903.2%, Dy A LB IR, 81 539.7%. H3A B 2 A1 5 AL A DL 2 Sk
T AT KRB AR RSB R . P A BEOK AR A VD IR GOR R AL RE S fe v, S LRI R . Rl
i B G AT LA — @ AR L B R BB R R b S I BR AR R A [ B e 3R . R AR
145 5 SEACA HURR & 5 0 B AR T-0 3, AT B PR g b A e 0 - S 08 34 T A = R I, A= i bk
1G58, HHEA VTR R RS, INRIR R ABTTh, KRB DR E R A SRR
FHRRAG, RPGEIRE, BOERBRWH, KBHE LA PR S R, RS AR R, 5Y
RS MARRERS VD - (G WU ZE SR T TR UBR 5 o B SERIRI0 v b (U0 2% 1 A0 R = B 52 X BR 1 41
BT B A A K R B R A PR A L5 T R S B E A & T RERERZ —.

Table 1. Soil activity, activity index, carbon pool index and management index under different treatments

=1 FRLIBRREEER . JEEEY. MRERBMREEEEY

= 3 =7 et t 3
LR pm meemmey  PUEEERERAD g cpry  IFTPRAUCIMD
Soil depth - Carbon pool activity . Carbon pool
Treatment  Carbon pool activity . Carbon pool index .
(cm) index management index
0~15 bk 0.20 +0.16b 1.00 £ 0.00a 1.00 £ 0.00c 100.00 = 0.00b
TEH 1.00 + 0.54a 4.94+0.76a 3.98 £0.42a 1912.13 +£289.18a
ARHF 0.23+0.11b 1.13 £0.53a 2.40£0.21b 269.00 + 126.31b
15~30 Vot 0.11 +£0.06b 0.52 £0.32b 1.19 £ 0.16b 62.77 +£39.63b
g H 0.30 = 0.06a 1.46 £0.30a 2.36+£0.51a 378.29 +49.97a
PR 0.12 £ 0.05b 0.60 + 0.23b 1.22 £0.10b 72.59 +23.35b

[E BAS 6] - B R 7R 72 7 2.3 (P < 0.05) Different letters in the same column meant significant difference at 0.05 level.

ABEFCA, 0~15 A1 15~30 cm A [FIACERRE M S A0 PR P . B R LR 50 B2 1 B8O BiR P i B
FRBUN KN ST IR BTG > (RETHL > DM, 38 00 i 2 36 B R0 VE FE R 505 L ea WA A 5 A
SRIR HIRAGHI T IR K, A BOKRE ARG, B EIRAES RGN T, WRFRZREK, &
R R R TR, TR SE 2 AR DLARE ORGSR oK B3 P H O e 2 e BRAR B VPO 38
FUE R EEZ AR, AR b & S AR, HARbE T, RORB B R AT R R
PEITRRJE . FEH L PRopE 39 ak Pe A FRASHOE D G N 1812.1% 169.0%, R HLARHE A 5 /K F AT LA (2
&8 LIRAE RGBT, AEVEBEERED LR R G A R A, 2R AR

5. &g

AN 2 2% b B I 3k P2 % 2 7 R PR P A B R B I AR ARG 3, SR BN e B2 THe
JERFEECAR G, KAAZRBFYE N FBE > A > b, H & a8 I35 & 24 55 &
B P B AR R b A e R B T U BLAE 0~15 em LRI L4, 0~15 om L2 A9 %GR > & B ABR A4
IR T 15~30 ecm L2 SERMGVHMEL, A e L8Rk 2 A HUR S R Y I8 B KL 903%; L3Rk
JE A B PR b B B P B B R 5 R IE 1812.13% 0 PR o] JR /KR 5 S8 ik P 5 e iR 2 A7 AR 4
BIRER S, R IR S R S R S MR R E E R

gil, BERIXUARGD 8T, HEUR, BEERER, YRR A IR REAS R A B T L R
PEZE, AT LR RS . (BARBEE R R A SRR E TR, (e, RIEE R
PRHEI i A e R 215 3K
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