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Effect of Planting Patterns on Soil Micro Structure in
Typical Farmland of Huabei Plain

SUN Zenghui' HAN Jichang' LIU Zhe' LU Yizhong’
(1. Shaanxi Province Land Engineering Construction Group, Xi’ an 710075, China
2. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100093, China)

Abstract; Based on an 18-year experiment with different planting patterns in Quzhou County of Huabei
Plain, the farmland soils under the conventional cultivation, pollution-free cultivation and organic
planting conditions were used to investigate the effects of planting patterns on soil micro morphological
characteristics. Soil samples under the three planting conditions were collected and then soil thin sections
were made. Soil micro morphological characteristics in soil thin sections were segmented from cross plain
light photographs by image analysis. Results showed that the three soils were quite similar in mineral
composition under three planting patterns. Their coarse granules were mainly formed of quartz and
feldspar, but there was somewhat difference in size and shape of particles. The soil matrix and soil
aggregates were well developed and soil organic matters were increased by about 25% under the organic
planting condition, compared with conventional cultivation. The organic planting led to the highest soil
pore area and soil surface porosity was up to 32% , the bulk density was the lowest with value of
1.19 g/cm’ and the organic matter was the highest of 22. 67 g/kg. Under the conventional cultivation
condition, the bulk density of topsoil was 1.30 g/cm’, the organic matter was 18.42 g/kg, the soil
surface porosity was 30% , and soil structure was tight and under-developed. Under the pollution-free
cultivation condition, the development degree of soil structure was bigger than that under the conventional
cultivation condition, but it was less than that under organic planting condition. Therefore, soil structure
was loose and well developed under the organic cultivation condition for plant growth.
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Tab.1 Fertilization methods and amount of fertilizer used for different treatments

FOHEA L/ (kg-hm =)

At = it I Ty = . P.0. K0
WU B it 16 A 235 60 228
T TR Jite FH A HLRE Jon 20 4k A 306. 2 123.6 452.6
A LR Jite A ATLAE A B (X% 3% HEAE ) 377.5 187.2 674.4
1.2 #RFE HEROE SR S B A S BTk [ 26 ] 5 ik, 148 A

L2.1 SREEIE

TER I E AL S B A, T 2012 48 9 A R A, 78
0~10 cm .10 ~20 cm F1 20 ~40 ecm 3 4+ 245 5l %
SR A LAEAER LA, R NXRE 3 AR,
T e 4R iz i a8 v IS s /0 % SRR A B, DL
[ ZZNCE 7N
L.2.2 B s ik

H A TR IR T R LR 5 R
TR IR AN ALY L B R R | AT PLER
&8 (TOC) #l CaCO, & & E S MMICEk[25], +

(32 mm x24 mm) {E Leica — DMRX /i )6 & i ds T~ 0
5,0 RAOE B S H00 2 1 I 52 {E SISCIASV 8.0 4x
AR R A B3 B 8R4 T 5€ 1o
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Tab.2 Pedological description of soil under different planting patterns
CaCO, B LR R/ (g kg -1 )
TR E/ E
iyl KRR o i R 25 o HR/ i/ pH i 50 ~ 2~ 0~
*m ‘0
¢ (g-kg™") (g-kg™") 2000 pm 50 pm 2pm
B, IOYRA/4 4y 10 HE 4 i
Apl 0~10 . 13. 67 55.7 8.40 7.8 93.2 879.2 27.6
S UNZIE AL AN R Y
M MhE RS, I0YR4/4, 03 b 3 4 5T
Ap2 10 ~20 . 15.29 59.2 7.45 8.0 58.1 872.4 69.5
Fifr A b, DR 2548, K LB
MR, I0YRS /4, B b 3 £ 5t
AB 20 ~40 . . ) 14.58 62. 8 6.35 8.0 44.3 919.3 36.4
o, AHE S 4 Hh A RO LR
MR I0YRT/5 8 b 3 - 5
Apl 0~10 14.28 54.4 8.91 7.4 88.3 734.6 177.1
Mo, BURLSS e, R B AL B
TAH B, IOYRT /4, b3 0 HE 4 I
Ap2 10 ~20 . 16. 08 52.8 7.89 7.6 45.7 843.2 111.1
L Mo, PR 2548, B LB
M@, 7. SYRS /4, 8y b 4
AB 20 ~40 . 14. 89 59.9 6. 84 7.7 76.3 889.3 34.4
Bl , PR A, v A5 R FLBR
B, IOYRT /3, 4y b HE 4 i
Apl 0~10 . 14. 89 53.8 9.03 7.4 98.2 774.5 127.3
S UNZIE AL N R
AL MR, 7. SYRT/4, kb ¢ £
Ap2 10 ~20 16.78 58.3 8.45 7.8 96.5 783.5 120.0
e b, AR5 4, K LB
MR, 7. SYRT/4, # b 3¢ £
AB 20 ~40 15.96 60. 1 7.21 7.6 128.4 605. 6 266.0

s, PURLESH , Rt £L B

T R AR E A 2 B O TERUZ s p N A PHE SRR G 3l A 12 5

2.2 MEFAXNLEFRENGIRSENII
A LR RS LA R JE 20 5 R AR R AR T
TIEAEE(RI) . KA, 70 ~10 em 2JZEH, A HL
IR P A T LRI AN DG 2% S A Y A
T AR T 8.5% F17.0% 310 ~20 em £ 2, 4%
PIREAR T 2. 6% F12. 0% 520 ~40 em +J2 1, 23 5]
T 5.8%H4.6% . LW A HLA AR T 0F /9

AB itz

TR ERRAL, HRZRENTIR)E.

A MU e bR R G R S T
THEAENIR S R (FR3) H,E£0~10cm L2,
A BRI Y - A DL B S R RN R T R
FEA BLITE & & 4 B3N T 23.1% F1 15.0% ;10 ~
20 em 2 H, 4> BRI T 26. 8% Il 24. 4% 520 ~
40 em 2, AN T 18. 9% F1 6. 6% |
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Tab.3 Soil bulk density (BD) and organic matter (OM) content under different planting patterns

Y| + 2/ em B A TE2 5 Fh A LRI
0~10 1.30° 1.28* 1.19°
5T/ (grem ) 10 ~20 1.51° 1.50" 1.47"
20 ~40 1.55® 1.53* 1.46"
0~10 18.42° 19. 72" 22.67*
HHR &/ (g kg™) 10 ~20 10. 67" 10. 88" 13. 53"
20 ~40 7.08° 7.90* 8.42°

T B R 3 AN EE AP, W — 17885 AR R/NG FRERIRAE P <0.05 /R 2E 5 0% .

2.3 AEMEFTXN T ERESHZE
2.3.1  Ffhl oy s b R, F R 0 5 R

+ TR S A # I STOOPS ™ F 2003 4F &
WAARHESE AT H 3R, IR W3 40 AR AP 7 0F
T AR R AR AR A AR A R, BJE
Ay v BE 4 S 0 POk S5 48 RO b BE 4 B AR S5 4
FLBR S TR 32 By 28 B 0 5 B HE FRAL PR (18] 1a) , FLBR
BEAAXTEOHLBE (R = 1.96) , B4~ FL B AR XS 8/ (D =
10.2 wm) o 38 AR ) 5% 1A B A HILITE & ik b

HAEAEYESRE S . TR Ay R, 14
R T2 BT O 55 00 1 B JUIR B A+ (1 1d) A EL
W B PR A5 A (] 1), £L B BE BRI B (R =
1.69) A SLERE/N (D =8.7 wm) o fEWF A
KBLA BB A P A L AR S Sl B IR G
(K 1g) , RWIZ AR T L AR AR AT B
TAFEMMT , 12 2508 b B2 8 A Jek
S5 R R D B A3 B HRLAR S5 4 (18 1h) |, FL B BE A
XS (R =2.14), B A LB 4K (D =
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Tab.4 Soil micro morphological characteristics under different planting patterns
i AR Bk by AT B I 50 ALk
W E RS AR R X EE R AR F RSB R =1.96,D =
0~10 B AR 25 1 /b BT AR ) R A 10.2 m  FLECE 30. 00%
- o ORGSR SRR, LA TG 32 ) A M A AL BT IR AL R L 5
LR L 10 ~20 3550 M HOR S5 )l 45 /> #,R=1.87,D=9.3 pm fLERE 27.01%
. JLT-J0H A W 3% Ak 0+ ek EERFLE AL, R =1.69,D =8.7 pm,
~ B 1 55 4 4 Bk 2 1y
20 ~40  BUEMF S B PR S5 W S LB 25. 91%
0-10  TESEEESCRE AR R G Y SRR R RN R AL R G R R =
50 B 43 B 1 R 45 Y3 Bh R 38 2.14,D =14.5 pm , fLERFE 30. 36%
" HREEGT BE I HOIR S R R Sy D RUET SRR AR R R R EE O R FLBR M AL, R =2.03,D =
TAEMB  10~20 N )
B AR S5 i SR 11.9 pm , fLER ¥ 27. 64%
P B PR, D EAORS . FE R ALIE  EARALBR AL, R = 1,98,
20 ~40 W P ki ALY N D=9.7 pm fLBRE 25. 10%
KA SRR, — R R o o e e
0-10  HBEH Y HR 25 1y I e A
. .46,D =16.4 pm fLIFE 31.73%
2 B 88,
. ) . , AL
S 1020 TEEASBEERGHASE g sy PR R L
4B B s JOR 25 Ky 38 30 19 HE k4 voone TR
20 40 TRE S B MR A HOR AR AL DR A SRR R AR EE OB mCARAL B AL A SLIE L R = 2. 12,
— s 1) AL 45 44 5E 42 43 fife AR 0 B 1 D =11.3 pum, fLBRJE 27. 08%
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Micro structure characteristics under different planting conditions
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A HLRR AR A B 2 A LIS A A T R AR Y
AP NGRS 0 1 A SRR s M i 22 57
2.3.2 FpiE Jr 2O0F 8 L B S A Y 5 )
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Fig.2  Morphological characteristics of soil gap type
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RFNECE—E R b Rk FIEZS R R AR
+ A R R+ K s SRR AE 0 ~
10 cm 10 ~20 cm F1 20 ~40 ecm + 2/, B AP T
BTy 1 BR A B AR T TS AR R AL AR A
TEH MR A T 0 Py T AR o e AR A SE L Dy 12% ~
18% ,Jo /s FH R T AZLIE B 17% ~22% , F Bl
FiAE B AS ARG BN 17% ~21% , XAl gt T % M
PR T, 8 ob A BT B o R O T ARG, 10
TR W A0 S Sl W 0 1 ARG, R AR R AR K2 )
— & B R R S W D R ) KA I 3
MRE AT —E R .

(0 $8kH-

Morphological characteristics of soil mineral component

£S5 ARMEFRXT L EHE BB R

Tab.5 Features of coarse particles of soil under different planting patterns

A TR — kRS RS e R JE [ P 5 B
/cm Q+Fs Mica 0l Py Op /pm SEYE oMl /% A 3t il
0~10 5429 90 + - + + o+ 33 2.376 12.081 36.89 1.960  1.156 ~14.597
T AR 10~20 4682 92 + - + + o+ 34 2.072  10.893 34.32  1.891  1.134 ~10.655
20 ~ 40 6983 93 + o+ + + + o+ 38 2.476 13.933 57.89  1.723 1. 181 ~9. 469
0~10 4876 89 + - + + 28 2,136 11.894 33.32  2.347  1.200 ~16. 237
TN ERM 10 ~20 4006 90 + - + + o+ 32 1.934  9.234 36.72 2.083 1.189 ~14.478
20 ~40 5423 93 + * + + + 35 2.248 11.673 49.62 1.893  1.134 ~11.378
0~10 4003 85 + - + + 28 2.034 8.934 31.22 2.914  1.246 ~18.125
A LA 10 ~20 3478 87 + + + + 28 1.884 6.347 30.28 2.467 1.214 ~15.587
20 ~40 4923 86 + + + + o+ 33 2.126  9.356 28.34 2.213  1.199 ~13.583

T BOR A, B3R 2 S ST RUBOR B 0 LS P QAT 3 Fs K A1 s Mica, 2 B 5 OL MM 47 5 Py, 84k Op, REW T H). + + R
RERHN2% ~4% ; + FREFEA 1% ~2% 5 + R FEANT 1% 5 - 28 & 80 R WS b s BRE  HUBOR IS 5 98 19 Lo f 5 52 1 1, Kl 5k

S-S Sy O FR9 BRI ok 1 LU A9 5[50 J5E  HELASURGE 30  TB 9 1 R

SR ORARE A S L B A XA AR
AR, ZB| LIEE KR s Bl e BRI L
PR pH H % RIS AR 2 3 A b B
1 B AE AR AT IR M A2 BB A, i A A O 5K

FEA B0 AW R i AE 2 B | 55 BB R O 2R
SR PEARAHIR] o AR, 3 b AL B EORLBUR Y 25 5
AN FREAC BN ol T A LRI AR K0T A
PUAE , 38 LR A, e S BRI 0 A W3 2l 25 25 A T



288

Kok HLOB ¥ R

2017 4

A R TP 9 AL A 23 ik, BIAT A T R0RAZ /NAZ 8
PG, A LRI T AL ASURE JE 25 R AE 2 500 70 S R 2
FEMR(ER 5) o

3 5

(DA PR, R 0 3% P I, RJZ 1R
AEACN 1,19 g/em’ , H A3 HLB & 510 9%
FUIA LR 5 00 AT i b 0

(2)3 Fifif i 77 3 b SBOHLUBURE 10 7 4 21 & 3
A2, FE B AEAMR A AN S KA L
FiHE, - SRR 2 S o v B O3 B BROIRORIAR AR 5 4
O AR g AIRLES e O T S TR A I AT R A ]

AN, LA O A Dy HE I A R . it
A HLIEA A T 59 o - 39 P SR A 5 o, ke O A SR AR 2
WL

(3) A HURRAE T (9 FL B ol a7 50 of R AL B O B 5%
AR N A HE B AL BRI TR FL B 3, FLBR BE RO
RYEH Oy 2.12 ~2.46, o LB B K. D [l K
11.3 ~16. 4 pm; 55 HUARAR L, D02 3 Bl A A
DR 2 W] 2 ) B 1 LB BE A4 5 9 B2 1A LB
MEAR. APURE T A LIRS AR A 0 LR T
WML AR R TG 2% RO, R ZE B9 AL B Ok
32% o NI IAHLAAE 2545 T, LIERISE M B AR |
AR AT AR
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