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Abstract; To explore the effects of straw strip mulching on total organic carbon (TOC) , dissolved organic car-
bon (DOC), microbial biomass carbon ( MBC) and easily oxidizable carbon ( EOC) at different depths of dry
land, a straw strip mulching test was set up in Gansu Province druing 2017 to 2020. Treatments included core straw
strip coverage (Tg, ), full black film double furrow coverage (T, ), and traditional open field flat cultivation

(Tyy) as the control. The results showed that the content of soil organic carbon and activated carbon components

%5 B #A:2021-02-25 & [8] B #A : 2021-06-06

ELTR  HEK ARB2EFES (32160525) ; Hili A ASRELEFE 4 (20JRSRA034) 5 Hl 45 i S5 4 A B 3 4 (2020B125 ) 5 H il Ak K24 60F
g A A IRAR AT H ( GSAU-ZDKC-1909) ; B AR H 3 4 ( GSAU-STS-1736) ; Hlt 4k K 2548 R 2 A4 Al Al DIl 2R3t
RIT5i H (8202110733006

PEE B R (1995-) , 2, Bl BN WL RF 5T A W5 05 10y 1385743 . E-mail : 1518861554@ qq.com

BSIEE T (1979-) , %, INARIEWON , 1 B0, FEEN 3 s R % R AR Y A AT 5E . E-mail ; 125530457 @ qq.com



62 T2 XA A5 540 %

decreased significantly with the increase of soil profile depth (P<0.05). Ty, significantly increased the total organic
carbon content, soluble organic carbon content and soluble organic carbon content of the 0~20 e¢m soil layer com-
pared with T,y and Ty,. The content of easily oxidizable organic carbon had the same trend in 2019 and 2020. The
two-year average T, of TOC, DOC and EOC was 16.99%, 67.65% and 155.83% higher than that of T,,, and
8.00%, 31.20%, and 74.30% higher than that of Ty, in 2019 and 2020. T increased the microbial biomass car-
bon content of 0 ~ 120 cm soil layer. Compared with T, , the T, of each soil profile increased by 16.82%,
21.49%, 34.04% , 26.28% and 29.78% on average. Compared with Ty, during the two-year period, the average of
Tyyincreased by 24.83%, 51.32%, 56.72% , 78.94% and 73.42% (P<0.05). In 2019 and 2020, in the 0~ 20
cm, DOC/TOC and EOC/TOC of Ty, were both higher than that of Ty, and T;,.MBC in Ty, was increased in the 0
~120 cm soil profile. A higher MBC/TOC in Ty, indicated that Tg, increased the content of organic carbon, activa-
ted carbon components, activities of the surface soil, and distribution ratio of the carbon component.

Keywords: straw strip mulch; plastic film mulch; soil organic carbon; soil active carbon component;
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AN 10.6 mg - kg, HALH F N 107.6 mg

. kg—ljzl] 5
1.2 it

I F 2017—2020 4EEA T, & 3 AN AbHE, 435
N FKBEFF R BL 5 (T ) R MBERUE G 2 5 o
(Tpy ) ML GE o H A (Tyy ), Herfr Ty FI Ty %
HEAb3 RSB 3 RE R 3k 9 A/NIX, SE 4Bl
HLXZHHES] . /DXL 60 m*(10 mx6 m) , Ty, : 7
PN A E AR 55 TAEWAT R, A 70 em,
BT 50 em , BT AR AH [E]HES , 76 Fh i
REFEY), 7R S 1Y A T R OKRERS FEERFE,
B 9 000 kg - hm™, Ty, : FERE A AT R 205
Lo SR I (MR DE 1.2 m, SR 0.01 mm) HEAT 4
W B a5, Ty 16 50K B a5 88 i F 1R
2017—2020 4EFEAEY) N £ K -F/INE -4 /N -1

SE

1.3 HRRESHH

Ay IAE 2019 4E 7 H 10 HAI2020 4£ 10 A 1 H
YEYI T A2 N 5 em B9 14l 5 5 HURE B Bl
BUEER 5 AN Z U = HERE & BUREIR B 0~ 20,20
~40.40~60 .60~90 cm F190~120 em, FEAZEZIR
BI5GB, — I PR AR PR R R A e
1,58 2 mm HHEGH, fF T 4°C VKA TN E £
e Wi (MBC) Fl - 38 m] A8 BILAKk ( DOC) 5
FH—B R TGt 0.25 mm G, F T %E 435 8 AL

8

, RSN 2019

b(A)

6
o 5| aB)y )
B 4t ? (b)a(c)a(c) a(e)
2 é 7 a(c) a(c)2(¢)_a(c)ale) a(c)
O 3f | 7 - AT
o g™y
Bt Z % % 7

N |7

L 2
0 0~20 20~40 40~60 60~90 90~120
131 VR FE Soil profile deepth/cm
DTS)J

W (TOC) Ml AL (EOC) , +3 TOC R &
ERTR B AN IR 5E 2 DOC SR 2585 F KR 4
®P L BRI RN PRI 1S ¢ 3t 2 mm 0 (45T
fif + 3T 50 mL B0 T, A 30 mL 4K, F
250 r + min~" AR 30 min J5, £ B O ML B
4000 r + min""B.0> 30 min, B FWEWGT 0.45 wm 3E
JES o FH A LR 53 AT ( METASH TOC -2000 )
70 %€ . MBC & H 4 1 2 2% - K,S0, i 4& & )
2P EOC R A AR R Ak Y
1.4 HiELE

FH Excel 2019 F Origin 2018 k47 5 48 &b B A1
28], SPSS 22.0 XA T84T .

2 ZER5HT

2.1 HEHHERESEWTEEENER(TOC) SEMFNT

A& 1 AT%T,2019 2020 4F7F 0~20 ecm )2 T,
BHAMALIE TOC & 22 57 % (P<0.05) , Ty >Tyy,
STy, 2 W] Toy AHBET Ty B Ty, 825 T L8
TOC £ iF,2019 AR50 B4R 11.12%F1 16.12% ,2020
ARSI 5.35% M1 17.78% ., 16 T AbFEA F) T
AU AR LA BE T, B HLR & = AT Ty, X
A RS M R R K I T A LS L

W S P T R B N, & AL R TOC AR,
L1 40 ecm +E NP5 TE 0~40 em BRI, A0 B+
HE TOC F s A%, H. 2019 4F Ty, Al Ty, AL FHIAF]
W58 K (P<0.01) , T, AL H ik 3] g & K (P<
0.05) ,2020 4F45 AL FHITIR B i E7KF-(P<0.01)

9a(A)b(A) 2020
ol 7
;b 6f Z aB)2(B) 5 b(C)
. 5T M c(C0)? a
BHn Py ey
LAl | al | al mam e ae
sl n I%
Nl
o ,

0~20 20~40 40~60 60~90
- 4 % 1 28 BE Soil profile deepth/em
T mT,,

90~120

AT 5 R [/ ING TR (] — Ak A ] - S8 5 T A L ) 22 5 (2. 35 ( P<0.05) , AN[RI S R 327 [ — b BEAS [i] - S 350 T % JEE
[ 22 542 .3 (P<0.01) s 55 SN R/ING “FRE 3R [R] — L SRR TR A [R) Ak B IR) 22 57 835 ( P<0.05 ), AR RS 5 R 37 [a) — - e 1)

THT T BE A ) b B ) 22 57 B 2. 35 (P<0.01) , R Tl

Note: Lowercase letters in parentheses indicate significant differences in depth of different soil profiles with the same treatment ( P<0.05)

and the uppercase letters indicate significant differences with different soil profiles with the same treatment ( P<0.01). The lowercase letters out-

side the brackets indicate significant differences between treatments with the same soil profile depth ( P<0.05) and the uppercase letters indicate

significant differences between treatments with the same soil profile depth (P<0.01), the same below.
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Fig.1 Analysis of total organic carbon ( TOC) contents in different soil profile depths of different treatments



64 T b KA B

5540 45

22 BEHEREBSNITEFURASRIERE
sEAG)
2.2.1 X TIERMAIE (DOC) B 7T KA BB
B (DOC/TOC) R 1 Al A, REFFH R 25
Jatem T4+ )2 DoC &, 7£0~20 em 12,2019
RS AL FE DOC % 2 25 7 3 (P<0.05) , Ty >Tyy >
Ton» Tsy AHEL T Ty A Ty 43 51 42 85 T 29.56% F
68.71% ,2020 4E4 AL B DOC & 25 Sl 3% (P<
0.01) , Tey > Ty >Tpy, Ty FELT Ty Al Ty B2 85 T
32.73%F1 66.70% . 2019 2020 4E7E 20~40 cm 1 )2
DOC RN T >Ton>Tyy, Toy A Toy [] 22 5 A
B Ty BFEEHT Ty (P<0.01) , 4ES R T
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Tablel  Analysis of dissolved organic carbon content and distribution ratio in different depth profile depths of different treatments
E| AEAy b3 + TR Soil profile depth/cm IRl
; CV/%
Item Year Treatment 0~20 20~40 40~ 60 60~90 90~ 120 SD
14.07Aa 6.98Aa 6.69Aa 6.40Aa 5.92Aa
T
sy (ABa) (Bb) (Bbe) (Bbe) (Be) 341 4252
10.86Bb 6.11Ab 5.82Abb 5.53Abb 5.43Aab
T 3 .
e (Aa) (Bb) (Bb) (Bb) (Bb) 231 3428
2019 T 8.34Bc 6.50Aab 5.43Bb 4.95Bh 4.85Ab a6 am
M (Aa) (Bb) (Bbe) (Be) (Be) ’ )
SD 2.87 0.44 0.65 0.73 0.53
DOC CV/% 25.86 6.70 10.80 13.02 9.89
/(mg - kg™) - 14.72Aa 7.14Aa 6.64Aa 6.59Aa 6.57Aa
M (Aa) (Bb) (Be) (Be) (Be) 3.58 4295
11.09Bb 6.6Bb 6.58Aa 6.39Bb 6.36Bb
T
N (Aa) (Bb) (Bb) (Bb) (Bb) 2.06 - 27.87
2020 T 8.83Cc 6.96Aba 6.57Aa 6.57Aa 6.56Aa 008 1385
o (Aa) (Bb) (Be) (Be) (Be) : i
SD 2.97 0.27 0.04 0.11 0.12
v/ % 25.73 3.98 0.57 1.69 1.82
0.19Aa 0.14Aa 0.19Aa 0.21Aa 0.19Aa
T
w (Aa) (Ab) (Aa) (Aa) (Aa) 003 13.86
T 0.17ABab 0.13Aa 0.17A 0.18Aab 0.18Aa 002 1084
2019 (a) (b) a(a) (a) (a)
T 0.14Bb 0.16Aa 0.17Aa 0.15Ab 0.15Aa 00l 8.60
™ (a) (a) (a) (a) (a) ' ’
SD 0.03 0.01 0.01 0.03 0.02
HOC/TOC CV/% 17.89 9.64 5.48 17.42 11.06
- 0.18Aa 0.13Aa 0.15Aa 0.18Aa 0.2Aab 003 1652
M (ABb) (Dd) (Ce) (Bb) (Aa) ’ :
0.14BCh 0.13Aa 0.16Aa 0.17Aa 0.19Ab
T
(cd) (De) (Ce) (Bb) (Aa) 002151
2020 T 0.13Cc 0.13Aa 0.16Aa 0.18Aa 0.21Aa 003 ALl
o (cd) (Cd) (Be) (Bb) (Aa) : :
SD 0.03 0.00 0.01 0.01 0.01
v/ % 17.64 0.00 3.61 3.21 5.00
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IKEER]
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TOC = T HAh AL B, Ty, B3 5 F Ty (P<0.05)
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+ 2 To BE T T, (P<0.05) , PLHATES + 385
T ML Ty 1 Ty TT 2 155 1458 MBC B4 ELEE 3
223 EEHAASAIE(EOC) R G AN E
HUBE o BL b F (EOC/TOC) & 3 AT 41,2019 2020
FET W BERS T 0~20 em )2 EOC & & (P<
0.01) ,2019 45 Ty 38 Ty Al Ty SR R T 121.05% 11
94.44% 2020 4F- Ty, %8 Ty A1 Ty S0 HIRES T 27.54%
F1122.78% , 2019 4F EOC & #7E 20~40 cm 12 Ty,
R T Ty M Tpy , 3015 H1145.71%F1 196.55% ( P
<0.05) ;2020 4F EOC 5 #7E 20 ~40 cm )2 T, &

To B T 42.65% (P<0.01) , 2019 4E Ty, 3544 5
T 40~60 cm )2 EOC & 8 Ty, 1 Ty 20 51 75
270%F1 208.33% , 2020 4 Tg, % 5k 3 #2717 40 ~ 60
em HIEFITEIREE EOC B, 88 Ty M Ty 430 5 1
93.10%#1 43.59% , 2019 2020 4EH LI H 60~90 cm
TR I EOC &8 E 25 (P<0.05) , 3R] Ty Xf
WRZ T3 EOC ol Fim,

ALEE Ty, Ty A1 Ty 13 EOC & 12 i £ 351
T B 5 3 B AR (P <0.01) |, Tgy, Zb2H 60 cm +-
FELITF#ETRE, Ty M Ty40 em H)Z2 LT T 5
FE . 2019 4EFE 0~20,20 ~40 .40 ~ 60,60 ~90 cm Fll
90~ 120 em - HEHITH T, AP 13 EOC & 84351 R
2.1,0.86.0.37.0.19 g - kg™ F10.12 g - kg™', e KMH
Si/MAERZE 17.50 £%, 28 55 REGK 112.5% 52020
4E1E 0~20.20~40 ,40~60 .60~90 cm F190~120 cm
+HEEIm EOC & &M 1.76 .0.97 .0.56 .0.27 g -
kg ' H10.18 g « kg™, S RAE Fl R/ IME AR 25 9.78 1,
A5 R EGE 86.12% , B EOC B £ J2 A% AL iR
BERR, R A

K2 AELEBTARTEIN@REMEYMER(MBC) FERHHELLEZE (MBC/TOC)

Table 2 Analysis of microbial biomass carbon content and distribution ratio in different soil profile depths of different treatments

WH Ay ps:l 3R IREE Soil profile depth/cm FRfEE
CV/%
Item Year  Treatment 0~20 20~40 40~60 60~90 90~120 SD
250.02Aa 220.15Aa 192.13Aa 193.05Aa 180.04Aa
T, . .
(Aa) (Bb) (Ce) (Co) (Ce) B3 1359
180.18Bb 115.22Cc 92.09Cc 77.11Ce 78.42Cc
T
Nu (Aa) (Bb) (BCe) (Ce) (Ce) 42.85  39.45
2019 T 208.68Abb 180.16Bb 133.15Bb 146.13Bb 27028 o
m (Aa) (Bb) (Ce) (Ce) (Ce) ' '
) 35.11 52.96 50.28 58.32 50.82
MBC CV/% 16.49 30.82 36.14 42.03 39.54
/(mg - ke™) T 260.33Aa 220.75Aa 191.94Aa 169.64Aa 165.52Aa
M (Aa) (Bb) (Ce) (Dd) (Ee) 3947 19.58
234.7Bb 197.85Bb 183.14ABab 157.80Bb 141.15Bb
T
w (Aa) (Bb) (Ce) (Dd) (Ee) 3633 1986
2020 T 228.7Ce 182.78Cc 155.07Cc 140.84Cec 140.37Ce 3708 2199
m (Aa) (Bb) (Ce) (Dd) (Dd) ' '
) 16.80 19.12 19.26 14.48 14.30
CV/% 6.96 9.54 10.90 9.27 9.60
3.45Aa 4.43Aa 5.38Aa 6.30Aa 5.69Aa
Te
M (Ce) (BCh) (ABab) (Aa) (ABa) L1z 2218
2.76Ab 2.53Bh 2.70Ce 2.50Cc 2.53B¢
T . .
w (Aa) (Aa) (Aa) (Aa) (Aa) 012 4.60
2019 T 3.36Aa 4.45Aa 4.12Bb 4.34Bb 3.94Bb 043 1061
M (Ab) (Aa) (Aab) (Aa) (Aab) ’ :
) 0.37 111 1.34 1.90 1.58
MBC/TOC CV/% 11.69 29.08 32.94 43.36 39.11
T 3.22ABab 412Aa 4.44Aa 4.55Aa 5.02Aa 06T 1560
M (cd) (Be) (Bhe) (Bb) (A) : :
Ty 3.06Bb 3.77Bb 4.37Aab 4.28Aba 4.32Bb 056 1410
2020 (c) (b) (a) (a) (a)
T 3.34Aa 3.48Cc 3.83Bc 3.82Bh 4.46Bb 043 11ad
m (c) (BCe) (b) (b) (A) : ‘
) 0.14 0.32 0.33 0.37 0.37
CV/% 4.38 8.46 7.92 8.75 8.05
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EOC/TOC 4B FEITE 2.97% ~28.97% ,2019
4E EOC/TOC 1E 0~40 cm + 2403 T B EEHT
Ty Al Tpy ( P<0.01) ,2019 2020 4 0~60 cm 3]
TIREE EOC/TOC BRI Ty, KT HAb AL 3 ; F W]
TodEm T 0~60 cm 2+ R MRE S AEH
BLBR 70 BE EL R, B EOC Y20 H R Ak
2.3 TEANBAFEEEVERE S HEXES

¥ 2019 ,2020 4 54 LIRS B 4L 53 19 - 44
{EHEATAHDCHE 730 (% 4) , 13 TOC 5 DOC \MBC |
EOC il EOC/TOC Z ] 2 #f & 2 1FE AH C ¢ &, TOC

5 DOC/TOC MBC/TOC 2 [a] 4 i F A E R,
DOC 5 MBC ., EOC il EOC/TOC 2 [A] 5S4 5 2% 1EAH
KHKZ ,DOC 5 MBC/TOC 2 i) B2 4 i 3 171 AH 56 ¢
%, DOC/TOC 5 MBC/TOC 2 [i] 5 4% b 35 1F #H ¢
X% ,DOC/TOC 5 MBC, EOC il EOC/TOC 2 Jf] &
W R FEMAMERFR, MBC 5 EOC/TOC Z[a] 2 1E A
KRR HRBEEKF, MBC/TOC 5 EOC Z[H]
BB EMHIEER, EOC 5 EOC/TOC 2 [8] %
WEEMIELR,

®3 ARLETARLEIERESEULSHINRIERSBELILE

Table 3  Analysis of easily oxidizable carbon content and distribution ratio in different depth profile depths of different treatment

WH AEARy b P R Soil profile depth/cm bR
CV/%
Item Year  Treatment 0~20 20~40 40~60 60~90 90~ 120 SD
2.1Aa 0.86Aa 0.37Aa 0.19Aa 0.12Aa
T, . .
M (Aa) (Bb) (Be) (Be) (Be) 082 112.58
0.95Bb 0.35Bb 0.1Bb 0.114Aa 0.17Aa
T
N (Aa) (Bb) (Bb) (Bb) (Bb) 036 10643
2019 T 1.08Bb 0.29Bb 0.12Bb 0.15Aa 0.13Aa 04l 11628
™ (Aa) (Bb) (Bb) (Bb) (Bb) ‘ '
SD 0.63 0.31 0.15 0.04 0.03
EOC CV/% 45.75 62.64 76.50 26.67 18.90
/(g kg™ . 1.76Aa 0.97Aa 0.56A 0.27Aa 0.18Bc
M (Aa) (Bb) (Ce) (cd) (cd) 064 86.12
1.38Bb 0.89Aba 0.29Bc 0.35Aa 0.46Aa
T . .
w (Aa) (Bb) (Co) (Co) (Co) 046 6812
2020 T 0.79Cc 0.68Bb 0.39Bb 0.28Aa 0.43Aab ol L3
™ (Aa) (Bb) (Be) (Bd) (Be) ’ -
SD 0.49 0.15 0.14 0.04 0.15]
CV/% 37.31 17.69 33.03 14.53 43.10
28.97Aa 17.27Aa 10.05Aa 6.19Aa 3.67Aa
T, .
w (Aa) (Bb) (Ce) (Ced) (Cd) 101977
14.59Bb 7.96Aa 2.97Bb 3.64Aa 5.45Aa
T
A (Aa) (Aab) (Ab) (Ab) (Ab) 47 67.93
2019 T 17.58b 7.25Aa 3.7Bb 4.50a 4.01Aa ss2 87
M (Aa) (Bb) (Bb) (Bb) (Bb) : :
SD 7.6 5.59 3.89 1.3 0.94
O/ TOC CV/% 37.35 51.64 69.87 27.16 21.59
. 21.81Aa 18.11Aa 13.04Aa 7.14Aa 5.47Bb 608 5320
M (Aa) (Bb) (Ce) (cd) (cd) : :
18.05Aa 16.88Aa 6.38Bc 9.524a 14Aa
T . .
W (Aa) (Aa) (Ac) ( Abe) ( Aab) 494 3807
2020 T 11.56Ab 12.84Ab 9.73Bb 7.62Aa 13.62Aa sis Lo
M (Aab) (Aa) (Abe) (Ac) (Aa) ’ :
SD 5.19 2.76 3.33 1.26 4.82
CV/% 30.25 17.29 34.27 15.55 43.69
T4 BIEEEXELSWT
Table 4 Correlation of indicators
TOC DOC DOC/TOC MBC MBC/TOC EOC EOC/TOC
TOC 1
DOC 0.887 %" 1
DOC/TOC ~0.399* * 0.054 1
MBC 0.812%" 0.771%" -0.205 1
MBC/TOC —0.534** -0.370* 0.478 % * 0.039 1
EOC 0.919* * 0.930" * -0.169 0.811%* —0.422%* 1
EOC/TOC 0.826" * 0.821*" -0.188 0.766 " * -0.358 * 0.962* * 1

T« F7RAE 0.05 KCE T REAMR, + + FIRTE 0.01 KF T BEFMRK,

Note: * , significant correlation at 0.05 level; * * | significant correlation at 0.01 level.



51 ES

&

A RS AP PR 20 L BT BB S R P2 23 52 ) 67

3 W ®

3.1 HBAERESEX THEFISREEEHRAS D

00

TEAIFTE il A R o Ak AR A A Aok P
S A ALRR A 25 B 2 2 i SN EOKAS R
ST R HUT A O A B A
FEARRIR PR HERAE My A G B, AR R
TP, WA 9 o0 ik 1) A AL B L R RS AT IS fige ) 0
AT HLBRRIS 2 3 ) SRR TV AT LB
NG R A s RS i AR A
ToAFE AT 5 R AT IR B A PR v L e ml ik
A BB 5 ] BE 5 A AR i AR B AN B A
SETA 5K 5 AR W A LR 5 S 3 2 A D S
AR i AR L T FL ik BA 1R AR K A
feg LR ROFE T, 45 LR P PR At T AR
FLHTE ST B4 T R R R
TR T A PRIFEAR 1A BB 25 Bk 4 2 5 1wl AR
S 0 1 3 PR K PR R I T b e A HL R A
({1 e D3 : L ) S0 U P OO st 4]
HRdAT AT AR, B TR PR AR
F HBERHLAG T 5 vi IR 2 Il e o F g, RS
PPt PRI 5 A0 B n] LU i J= 1 9 A LR A 4%
B 430 k2002 DR R A Rl R 5 5 AS (U
THHBR A, ] GRS AR B e,
RIZZ KBTI, 35 IR IZ 0l
AR T J0 A s 0 R 3 5 i HL O ARE , b T
BERIZ ARG A A AL, R R R AL
B i ATV ML S | B A LR
5y FAEA LB &5 1 8, BT A AR ek 41
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i, HAE 40 em DLF 1 HEA HLAR 75 1 M5t 24 0 %
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R 5 b B g T R Al Ak B DR A A A T R
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