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Effects of Extreme Soil Erosion on Soil Quality and
Crop Yield in Mollisols Farmland
E Lili', HU Wei*, GU Siyu', CHEN Shuai’, ZHAI Xingyu', YANG Runcheng', ZHANG Xingyi®

(1. School of Resources and Environmental Sciences, Northeast Agricultural University, Harbin 150030; 2. Key Laboratory of
Mollisols Agroecology» Northeast Institute o f Geography and Agroecology s Chinese Academy of Sciences, Harbin 150081)
Abstract: To investigate the effects of extreme soil erosion on physical and chemical properties of soil and
crop yield, simulated experiments were conducted in topsoil (30 cm), transition layer (40 cm) and parent
material layer (=70 c¢m) of Mollisols farmlands. Treatments including 70 ¢m topsoil removal, 30 ¢cm topsoil
removal, no eroded soil, 30 cm sediment deposition and 70 cm sediment deposition were set respectively. The
results showed that compared with no eroded soil, soil bulk densities, soil mass water contents, soil water
storages of the other four treatments were all significantly increased in tillage layer (0—20 cm), while soil
porosities, contents of soil water stable aggregates were greater than 0. 25 mm, mean weight diameters,
geometric mean diameters, field capacities, saturated moistures and soil nutrient contents of the four
treatments were all significantly decreased. Furthermore, compared with no eroded soil, corn yields of the
treatments of 30 cm and 70 cm soil removal reduced by 42. 1% and 52. 6%, respectively. There was no
significant difference in corn yield between no eroded soil and 30 cm sediment deposition. Corn yield of the
treatment of 70 sediment deposition significantly decreased by 12.4%. Thus, extreme soil erosion, no matter
topsoil removal or sediment deposition, will lead to the decline of soil quality, reduce soil fertilizer supply and

conservation ability, then reduce corn yield.
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(A B) 1R (AB 2H BC B)MELFZEC 2.2
R e LN S N e s =P O R S (7 R =R e b o 55
FRBEEAEMY Wi E R AR AR 0. 5~1
em, SR TR R C LRI BRI 60~70 cm T
20~30 em™, ZRAL IR 4 XA LD M 5 R 18 1] T8 b Ry
F UG H A 32X A MR 5 e, 1 AR s B I B T
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S Qs e = AR W QU | R A o € S o =B SN
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B e S R A R R R B AR AR i R
J2 A 5 H T 0 E L 3X b U AR A S SR 4 A PR
T, BRI A B AR 7 g ™ T B A AR Y RT RE S R
Jto o) R (R ik 4 B 25 R G 25 A RN 2 B
o Bl 22 & A O A S8 A R 2 R 1 A7 R, A R
N FL B E /N o T el 0 A AR M AR 22 L REAK AR K
ERARC R LR R SR A 2 s o N i = W 0
R P A T S AR P R A R o BT
DI R R 2 B IEA [l = R R SR
PR 2 B A AR 06 T R AR ok B 2R
J2H < FRE S5 RR 68 04 A% i J 2R S B AR o 42 1ok 5 RS 1 -
S8 A 5 T P9 B 43 A X - 8 e i KR 7R Y R e
SEBE WA o PRI AS B 5 A 0 S AT AR I [ A5 4L
TR, 2 1 AT TR - SR b A i 4R ok T A 4 5 e
FE IR FE R LA R R R A e PPl R R A B R AR
PRt EIe
1 bk Jy i
1.1 RIEXHER

G DA v B 2 B T A 7K b O 4 D F Y
Sl M A E R 47°21716. 95"N,126°49'56. 43"E, i
226 m, ZFEL T ERERLZW, WHE T,
R R Bt e e KU XL AR 3R 1.5 C L AR B B
K 530 mm, 70 % (Y BERENAE 79 Al A
OBV 2 450 C AR H BB R] 2 600~2 800 h, L FE
1125 d, R KK AL HEIR 20~40 m, X5 HE K R 7
fv) ML B R L B N 6. 2°, BRI L Ay R
HE . 24+ EA)EE 30 cm GH| 1 0—30 cm) | 13 J
JZ (AB Fil BO) JEE 40 e GHITH 30—70 cm) FlHE i )2
WHE>2 mGHHE >70 cm)
1.2 REiEiT 548

AR IR T 2015 4R, B 2L ik 5 R b HE .
(DFELFIE 70 em(E_+), Bl AL AB.BC JZ2 4703
B AR S R - g i AR C R G (2) R+
FIBG 30 em(E—5), Bl A E 235, A58 1

HEEE H AB.BC.C EAM: () Tofz i (E,) , + 1|
HH ABCH CEHM; (DOFELTIH 30 cm(ELy),
Rk Ey kb BRJR A 22 fRE R B+ )E b, b3
J& B e i X A JZ AT ABUBCLC 2R (5) %
F PR 70 em(E ) B E_ Ab I A AB.BC 4=
TR B o AU D S 2 b A B A 4 9 H Fy BC
AB WA ZF AB.BC.C B4, BT 3 K
FELNXK 2.2 m, 9% 3 m, EX—REBE. NX
] %6 14 cm 5 40 e (HBF 20 cm, L | 20 cm) 1
K U8 5% BB, Ab BRI X K LS BR K 4
2015 4F 5 A R ANTLTHIZE L 20 em J5 ., mdbm e 28, 3
W28 70 cm, 21 20 em, B ANFEFRE 020 cm +
e B AT ML R A4y ok 14, 9.26. 6,35, 6,36, 3,
18.2 g/kg, M EULIEF E] S 2016 4F 6—9 H , MLl
WIFREAEY) S B oK SR R e £ 10, B /N IX
FPAE 4 28 oK FIAE %5 B 6 0 bk /hm’ , BREE 22 cm,
5 AW T 545 15 Fh i it A 2608 N 69 kg/hm” |
4t P 69 kg/hm” 4l IL K 15 kg/hm*;6 A K,
B T oK 5 B i 26 & UIE N 69 kg/hm?®,

1.3 NWEMBEEA*

T A FE R TIEN M E . I 5 em, &
AR 100 em®, T 2016 4F 6—9 F CBJ E KA & B9
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F8 L SR it KT I S P A 1) 5% 2 7K G i 1T 2R A
Bl H =00 25 mm KRR ME SRR iR 2 A
FLARFULAT 2 AR, 2

=0. 25 mm R AR AR & 4
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itEP:Mr>o,25j‘j*f/jé>O. 25 mm EI’J%%MSEE(%);
M A BEREER (2,
I E e AR
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SWlg X,

i=1
n
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i=1

WR, 25 =

4

GMD=-exp (6)

W, P A X, PR ()5 W,
R RS R (),

357 oy B R TR R P K B LA
BRI R AE Y AR KR E R B R )2
JERR M A PR Y B AZ T T A R R e
) SRR IS 3 S PR I AS BIF 5 AR R OK e D OR 4R 0—10
cm 1 10—20 em T AE, T B4 S % 1 mm il 0. 25
mm 545 . % Vario EL 111 (Elementar, £ [F )
JCE 3 B ASG 7 + 198 4 ERA BLAR CERLR 4 35 oA
TR L, T S B A LA o PR a2 B
AL SR M M SR 8 4 B X (San + -,
SKALAR. fif 22) I 7 4= 458 4 W 5 R FH 0 ff 47 5 12 l
E T AR A R NaHCO, 12 $2 50 2 - A %L
B 5 R H NH, OAc 242 15005 - et g

YEW AW i« SR 4 FOK A b 358 40 R kb R 3 4
b1 8 VB L T -8 N S B N S AN
7 0—30 em LR EARMFR . WE 2016 4 6—9
BRI OK A= B 40T A VA0 AT S At g S A kD 1
EW A& .

PSP F 2016 4F 10 H KBS I 5E k- okn
JT g TR AR P A R ORRE A
1.4 BESIWELE

fii 1 SPSS 21. 0 #ffx bk e B4 e AT S 1o i, I
250 ARG B A P ] R BAO  FH LSD A 36 V- 34055 2 ] 1)
252 M FIFH Microsoft Excel 2010 #4458 2z
2 GG
2.1 BEimESmmxt tELEHMNFn
2.1.1 Bxasmidsst LEEFRILREG YR R

MR bk - e AL B X AL B
FEWEA D, 5ERMEHIML. LLFE 70 cm
(E_;0)F1 30 ecm (E_3) UL 30 cm (E4,) Fl 70 cm
(ELo)AEHETF 020 em R4 )20 H AT B &30
(p=<<0.05), Horfr E o b ¥ +- 18 75 5 38 fin s 7 5 3% 5
THAM AP, B 0—10 em £ ZE WAL KT 10—20
em )2 (B 1a), 78 0—20 em R L2, Bk E, 43
Gh Al AP AR MR E LS, HAE S
Ay ik 8 KA BLE -y 4b B 4 36 %5 5 78 iR e K
6—8 H Uy IEEE A 0. 13 g/cm® . 35 5] i 2K,

S5E 4. E 0 E o Eip Eco A0 LR
FLBRBEFEAR (A 1b) . 7 0—20 em R+ )2, UL E  Ab 3
M R FL B R i e R B R AIR 2. 190 ~10. 0%, H
0—10 cm F2 M+ 12 HALBR AR LB K F 1020 em
+JZE. B E AbFEIC 3 Z 0 AR Ak A Al A Ak 3 4
BEEALBE R LA R B 25, HAE 8 A yik Bl
AME. FE 020 em £ JZE, L E ;o kb B 4 38 L BR
AR IR e K. 68 Ay WML T 7.9%.

HE, MM .E o Eoy Eig Erp kb B H
HREAL L A ALBRE (F 1o), 7 020 em F£ +
JZ L E oo kb B A AL R R AR A B KL A B B
25, H 0—10 cm RZ A B KT 1020 cm
+JE. FE 020 em F £ 2, & Ab B A <AL BR
BT AR AE 8 A ik Bl i KMH. DL E o kb3 £
638 S AL B AR R ek . 8 A - M A AL IR EE 43 )
6,7,9 M 1.3,1.4,1. 2 4%, 355 B EKF,

25 LTI JCie 2 2 R B R VT, S il +
A 25 T N o R L T D LB R AT
2.1.2  E XMz ie st £ OKASHE B RAR G 0w
- W S Al >0, 25 mm 4 HE K B M B 0R A
(WRy ;) M H B AR B B m (R D, 78 020
em +2.5 E, AFEAHLE 0 . E 4 JE 0 JE o AR
8 WR o5 3k /0 o HL3 55 b #1/0N T B A 0 R Ak B
HPLE o fb3E 458 WR, s A8 Wi e K, i 78. 5%
g 72. 7%, k8B E2EF.H 010 em RJZH +
B WR, .- 4L B i K F 10—20 em +J2. 7 0—20
em 2, 440 B A WR, o5 B 225 (1 HE S 1 U
D HA DL E 5o 0B WR, o B MR K9 H WR, 25 43
BUZ 7.8 AR 104,10 21 %, 53] B E K,

FF0—20em FL)E. 5 E AFME,E 4.
E o Eiy. Eqpo 4b B Yy 835 B AR 4 B8 A1 R (KR Y
MWD #il GMD, Ha1 Pl E_; 4b B + 3 # R & MWD
A GMD 2 M5 K 40 590 B R T 21, 5% ~47.5%
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GMD Z8 LB KT 10—20 em +J2(F 1), R 25 BT IR . oI R R B R U, B ol 4
Rk MWD Fl GMD 2= 45 28 {6 JE W] i JLAE € WR, s MWD Fll GMD F#1I%.
1.6
A 0—10cm (a) aA AB 10—20 cm \BC abBC
L4 | oo bAaA aAB cA EbA bAT aA B a 2AB  abA
oA ¥abA bAB 5 Ba  bAEDA eg)A b eAHm  bA B -|I-aB ADABRE  bAp m
~12 [ EEER = =enr BRER REED BPEN BER Meth moll eE
srorgEl H O BB HDEE HOER R HEN HEH HE
=08 | HAHL H HOHE HARE BOHEEL Bogbl BUEEl BUErl BUEE HOEE
P HEEL R HEHEE H J HE”E B | H | H | H | H |
0.6 | [ : ] HEAHL H] | HEH|: 5 | H] | 5 | & | T '
& & | ] HEAHL g ! HEH|: H] | 2 - 5 | H - H :
o4 FHUHN H SOHEL HOER BURE BUER BA”E Bearl BAdE 3o
o2 FEAHE H AEE HOEE AOEE HABE BOEN HOAEE BOEN HOEE
o LEHE F H7HE  BAE  dABE AR HEHE BEER  GFEE AR
E-70 EO E+30 E+70 E-70 E-30 EO E+30 E+70
2o ik 2
nr n apa 010Cm ®) 10—20 cm
ba 2 aA 2A AR A bABC bAB
60 [ ,p3B* aA aA_aA aA  aA®bB aB aAaB aA  aAflaMA B aA?
bB. — = aB bA A’ o aA B pAB abB bB
50 _EE%'E g g §£ :=-§a ! :355% afecs  EPRE @ 1 Wsfi  BBER
X Ol B DAL HOgh  Ba8l BUBE BaEll BaEr Bl BUE
~ - HE AL 5 HE L 5 ! HEH] 2 ' H ' a : Hl ' ] '
g “THIEN F AU BAEEl BUBE HEEE  Bddll BEEE BUEE HEER
= 30 rAdEN E BN HUEE BOHE Bogdl BUEE HOEr BOdEl BOEE
[ B2 H 1 B B HI H] ' H H I B 1 H . 2 h H ' ] :
:E@ B H 1 -] ] H| -] 1 H] =% N : B 1 1 1 B : B 1
20 1 H o H HEEEL B 1 Heghl o | H o B | H :
o FAJEE F HUEN HAEN ORI HEN BOEl HoEE JOHE HOHEE
o LEAEN H HAHE BEEE BEEE dEEE BEEE BEEN BEEE dEEE
EO E+30 E+70 E-70 E-30 EO E+30 E+70
R b
0—10cm
50 - aABC aA aAB
aA
bB
aB aC aAB %%—bA bA B
X 40 FaB T 2 BEHT a“;‘-—
) IE [ mEM ] bAPB
& B g HUEIT B
& 30 | HEH g BlZIEIE B
r BlZls 2 HAR| g
d HVIE & HEH B
20 + HUIE 2 HOHL: g
10 X = AN &
E-30 EO E+70 EO E+30
O 64 m9A

T < P /N 5 e I A AR () 245 28 5 26 (p<20. 05) s K5 7 RE R [l — 2 4 AR [ b 322 57 35 (p<<0. 05)
Bl ARAEHAETIEIEMABRENTHTNL
®1 TAEHMALBETELEKEHARGEYTL
1E R >0.25 mm KB R K&/ % FHERHRE/ mm JUFE B % /mm
BE/om 4B 6 7] 8 /1 9 J] 6 J1 ;! 8 /1 971 6 1 7H 8/ 9 A

E_7 75.03aD  74.17aB  72.36abC  68.91bD 0.83aD  0.83aD  0.81aD  0.81aE 0.71aD  0.71aD  0.70abD  0.67bD
E_s 76.96aCD 77.90aA 75.05aB  74.97aC 0.93¢cCD 0.87¢cD 1.12bB 1.65aB 0.74bCD  0.73bD  0.75bBC  0.83aB
0—10 E, 85.06aA  79.50bA 74.60cB  78.36bB 1.67aA  1.56bA  1.38cA  1.53bC 0.91aA  0.85bA  0.79dA  0.82cB
Eis0 81.34abAB 78. 60bcA 78.02cA  82.66aA 1.19bB  1.29bB  1.02¢C 2.07aA 0.81bB  0.81bB  0.76cB 0.96aA
Eizo  79.46aBC 78.91aA  68.39abD 76.04bC 0.97¢cC  1.02beC  1.36aA  1.05bD 0.76abC  0.77aC  0.74bC 0. 76abC
E_7  70.44cD  79.12aB  74.91bA  70.52cE 0.79cE  1.14aB  1.06bD  0.75¢D 0.68cE  0.79aB  0.74bC  0.67cD
E_s  76.85bB  75.79bC 70.27¢cB  80.51aC 1.0lcD  1.07bB  0.96cE  1.22aC 0.75bC  0.75bB  0.70¢cD  0.82aB
10—20 E, 84.49aA  84.17aA 73.99bA  83.94bB 1.61bB  1.70aA  1.30cB 1.60bB 0.89aB  0.90aA  0.78cB 0. 81bB
Eis 84.99aA  85.27aA 76.18bA  87.60aA 1.73bcA  1.77bA  1.63cA  2.31aA 0.93bA  0.93bA  0.83cA 1.06aA
Eivo 73.47bC  77.95aBC 74.95bA  78.24aD 1.07¢C 1.06cB 1.25aC 1. 19bC 0.73cD 0.77¢cB  0.77aB 0,79bC

T R R — 47 [ — b B R R /NG 5 B 7R 22 5 835 (p<0. 05) s R[] — 81 il — IR B IR IR RS 5 BE 7R 22 5 .35 (p<C0. 05).,
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em £ 2 (& 2a), 45 4b B A T K & 2= ) A7
EREERE S AMikflm/ME. 76 0—20 cm +
JZ DL E oo Ab B F R S OK AR IR R R L 6
24. 8%/ F 8 Ay 15. 2% N E 9 H My iy
22 1% k58 BEXER., 5 E BEME.E  E 5.
E. 5 JEq o b3R5 [ REK R B AR, 70—
20 em FHJZE, LU E o AbFEN A+ 38 A 4E K i iR A,
H B ERART 14.9%~20.8% ., H 0—10 cm £ 248
B KF 10—20 cm £ 2 (& 2b) . #4243 W
B 4 7K o 2 5 [A) A7 A 0 35 25 S5, Bl ZE M0 A HE AR T
BRI AE 0—20 e R £ 2, DL E - 4b B + 1 1 (] #F
K A AR e R, 6 7 Y - 1 T (R RE K A 4 2 7,9
M 111,10 12 £ 38 B 8 35 K . - SRR ek Xy fh A 2
KRR 5 (AR K AR, 7E 0—20 em R+ )2,
HE WAL E 0 E o Ei Eo AbBER 4 B2
Frk i B AL b L E oAb R R - 140 N A K
el e e, BERALT 2.0% ~25.6% ., H 0—10 cm
KEWAP B KT 1020 cm + 2 (K 20), &4t
PSRRI S OK S YRR R EE R YT A
K. 7E0—20 em % T2, UL E 7o kb3 4 HE4f A1 55 K
SRR A 6 H i 42, 0% FEAES] 9 A 34. 1% .3k
R EER.

FO0—20em £#LEH5E 4HML.E . E 5.
E o E o AbFETF - HEAE K B 3 1S (&L 2d), Ho DA
E o A K 10 IR B ok, BB N 17. 8% ~39. 4%, B
0—10 em RJZAZELIH B KT 1020 em + 2. £40H
TIEAEK R EA BEER A 8 HikBR/IME, 1
0—20 em R )2, Lh E. oo A3 A+ 0K i 215 AR I 5 K
6—8 H BT 98.8 mm,8—9 H . 2EHAJN 74. 8 mm,

25 LTIk Joie R R R B e R TR, ¥ il 4
98 o St B 7K B R A K S R0, - B T (R K R
- 3R B KRR
2.2.2 T XM EER >R B
1R 355 4y HA W5 (K 2), 7E 020 cm %
2 T8 S 2 4 R B AR R DR A B, ¥ O 4 R
AyoriE i 2 BEAR, HBE AR 1R D0 AR B B Y B O
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