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Impact of Different Residue Retention System on Soybean Root Distribution in
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Abstract: Soybean root vertical distribution in soil profile under different residue retention system was studied in order to pro-
vide theoretical guidance for improving soybean root development environment. The experiment consisted of three treatments:
NT( no-tillage ) ,SCRR ( Stubble cut off with residue retention) ,and CT( Conventional tillage). Root length,root surface area,
root volume , and root dry weight distributed mostly in 0-10 c¢m soil depth. There were significant differences in root volume den-
sity and root dry weight density between different tillage treatments and the minimum values under NT in 0-10 c¢m depth. Not
only root length density,root surface area density,root volume density,and root dry weight density but also root length percent-
age distribution, root surface area percentage distribution,root volume percentage distribution, and root dry weight percentage
distribution were the lowest under NT in 10-20 cm depth. There were no significant differences between tillage treatments not
only on root length density,root surface area,root volume density,and root dry weight density but also on root length percentage
distribution , root surface area percentage distribution,root volume percentage distribution,and root dry weight percentage distri-
bution. Soil penetration resistance was one of important factors restricting soybean root development for the significant negative
relationship between soil penetration resistance and root length density,root surface area density,root volume density,and root
dry weight density,respectively.

Key words: No-tillage ; Stubble cut off with residue retention ; Soybean ; Root distribution ; Penetration resistance

EISEIPN s S IR AR X (U T R 5 3 A1 TR T R (EP I O AR 3 3 (2 SN

T JBE A A ) R R 2

T X T ARPRAGHEZ A3 3l , AT T2 GERE PR T
L RRTERRE T A & E B A BT kAE, AR

P REAT A 36 A T IS K B RE I ELBH A 4 18
FAAPAL T R S 0F T 125 3 A
BUBREE /1 3478 TAEGE S . RERBRITE =
FRBEY 2 —  RTIORE 5T 25 W0, AR 9 M B
VERS I T4 B2 K 4% IR M 72 T 4% + ey 1

rfE A H9:2012-03-04
BEEWmA :EHR+ 1R I (2012BAD14B00)

RAEARE UL S RERR AR LT AN
SO S ULARTE o gl A PR AP PR A X R
R ZRAE A S0 T 73 A1 )2 IS, 483 78 76 AS [R] A
PRI ZR TR R A A 1 T A o A o i, D
PEBE A RE— 24 A S S S

E—EFB T MERI(1955-), 5, DR, EEAFHERIE SRV, E-mail: linweigangd9@ 126. com,



4 4 ARET RI A S [ AT RSSO0 R TG AR 2 20 ) S ) 585

| HESE®

1.1 58 XM

I T 2010 4REAE 852 Ry Il i, 125w
BT 7R % 132036 124" L £ 46° 147 116", gk K
112 m, +3E455250, 3 £ (Albic soils, & 4 43
%), MY By IRV Uk £ ( Typic Glossoboralfs ) |
BEE RS PR 1+ (Albic Luvisols, WRB) . 1341
PRALRL R, A ( <0.002 mm)31.66% , ¥4 (0. 002
~0.05 mm) 61.21% , %% (0. 05 ~2. 0 mm)
7.13% , J& T H3 BORGHE 1 ( 56 [E e Tl 4325 = AR
AEFR) o = 10CFRAEEERRIR R 2 570.3°C , 4513
FEoK R 541. 7 mm, B R R SEIX . 0 ~20 cm
FHZFERRAC S48 05 R - R 142.7 mg-kg ™', 5K
i 21.8 mg-kg_' , AR 100. 7 mg - kg_' , B HLJE
4.31% ,2%80.217% , 475 0. 172% , 457 2. 46% ,
14 pH {1 6. 32,
1.2 REHE

N A R TG/ o N F W 2 R I B B L AR
(NT) : F5 FF 45038 W, J5FE 4% F; K348 B (SR-
RC) : FEFTF 43R0 W, 768 % Fh 2 i H 1624
TR AENLDI WA AE s (B G HEAE (CT) - M 345 438
iR, 12 17X, 174 30 m, 478 0. 65 m, /X
1A 234 m* 3 RESR, EHLIX 43T, FPiE
FARPR 2 37.5 kg-hm ™ B2 — 4% 150 kg-hm > 44
FE5H 60 kg-hm ™, KT Ak B 20, FH [R5 4l
FH90% Z Bzl 1.5 kg - hm ™ + 5 i 30. 0
g-hm "X} TR MR IEA TR 5 G AW ER (8 PR
T (95% #3711)0. 45 kg-hm > + S 15.0 g-hm >
+ 1R 1.5 kg-hm = XK S B dE 4748 J5 B TG
R,

£ RS (7 F 28 H) #FATAR R IURE s i H 85 )
FREGHEATHURE B3k B A2 8 em,, 0 ~ 100 em TS
Fl, (PR 10 em, ASRbFRE 6 A HURE 5, X 44~ B
FE R FEIURE Z 1A - IR A R A ik b 38 43
B RS A , R AR 7 AR PO 7 B, AR R AR
Sh VeSS, ] EPSON4870 #4443 . WinRHIZO 1R
Z B A R AT 43T, SR JE SR 1014 R AL 7E
SSTFHMALMM T EHE, £ T REPTE
60 emD) T 4 2 AR & o A B, IR R B SR i
SHITEREE T 0 ~60 em, R IR K AR

R FRUFNAR T 84 A R R AR A 2R AT 43 A5 AR
Xof 7 ARG AR 2 T AR AR AR RAR T R A A
T P 5341 EAT , 2l 4 B A 3 2 T g — 2 1% 00 (L
P A B Y - g T SRR Y A TEAR
FHCFERI (7 H 28 H), ] 6101 AUFH J331 (6101
Economy Soil Compaction Tester ) , i 47 1 5 #1 # FH
J75E , K0 ~30 em, #2 /8 10 em [A]FEIEF T 2E

2 HREHSH

2.1 REST

MR 43 B 45 SR 3R B, 45 4b 3109 AR K 9% B 1 LA
0 ~10 em BREE + 2 M, AN Ab 3 A 22 5 A8 b 3
(LA s HAr R TR b B A AR I 35 5 4% B 4 398350 1
SRR 55% LA b, T A ik A B 3 23 0 A Lo ) e v
di B ] 64.4% 510 ~20 em ARK IR,
FEGE R RN K AE 16 T A B (4 AR K 238 5 040 A3 HE 9]
WE TR it 20 em +EEE B KA
L(E1B),
2.2 WREERHH

MR R ITHT 45 SRR W, 25 Ab AR 3% 1H FR% i
HILL 0 ~ 10 em Sy ey , AN [F) b B IH] 22 5 A8 25 (&
2A) S ARFHF G LI LL 0 ~ 10 em 2 3, K]
b PRAR FE AR IS 4 4 A HER S Y 70% LA
b HA DA b B Ry f v, IR F) 81.9% , 7E 10 ~
20 cm VREEP, AN 7] b B [H] %) HR 2% 11 R % 25 ¢
=R AL SRR AL A &Rk
T AR At DA G Bk A A A, B3 20 em £ 2R
JE ARFIH AR (F 2B)
2.3 WRERSH

FRARFRS A5 FE A, 45 b BEAR A %5 i 38 3= 24
AT 0 ~10 em BRI, A A 4b PR 22 57 2%, Horh LA
o b A PR AR AR S eI, O A R e
VEAL 22 5 AN 1 25 (I 3A) s BRVARFR S35 LI L O ~
10 em Sy =, 25 Ab B (14 AR A FR A 49830 1w b 1) A A
¥ i HORE Y 80% LA I, X F BARRBUR LR )25
A3 A FE 0 1T S AR ) R )2 A A R,
- 38 ) 1 A R AR AR ALY 90. 5% , 10 ~20 em IR
JE , GBS =X 1) AR R AR B A A1 5 ) T b e b
B A AR R B 40 A 24 O ) TE AR R OB R B
5.4% , o3 A Lo B ; 3 20 em BREE  BRAAF 3 Al
#/N(EI3B)



586 A S 4 1)
0.7 B 100 =
2.0.6 —— N T .
£ e, cwedene. SCRR = SCRR
o A o 80 1 == C T
0.5 ©
8 T =
0.4 E3 2 60 A i
i Hg.3 i
% £0.3 £ 2y H
NS KRES g H
0.2 M2 H i
) ®e3 H
50.1 o i
K 2 20 A 3
g 0 = H
o 3 :
&= v r T v r v e = = :
0-10 10-20 20-30 30-40 40-50 50-60 0-10  10-20 2030 3040  40-50 50-60
+EIRE Soil depth/cm +ERE Soil depth/cm
NT=% b, SCRR=KF#ILHI, CT=tZe#k, LATFHIR .
NT means No tillage, SCRR means Stubble cut off with residue retention, CT means Conventional tillage, as the same below.
Bl TEIERKEERSFEER
Fig.1 Root length density and distribution in soil profile
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Fig.2 Root surface area density and distribution in soil profile
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Fig.3 Root volume density and distribution in soil profile
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Fig.4 Root dry weight density and distribution in soil profile
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Table 1 Total values of root characteristics under different residue retention systems in soil profile
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RIS G R IR 5B R 76 P <0.05(1SD) AT F 2 5 %

The values in the same column followed by different letters are significantly different at P <0.05 according to LSD.
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Fig.5 Correlations between soil penetration resistance and root characteristic values
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Table 2 Correlation coefficients between penetration

resistance and root characteristic values

R REER ORER RTE

Penetrf}‘tzkf%ejsjistance L il il s
RLD RSAD RVD RDWD

bF NT 0.8626** 0.8577** 0.8436* *0.7895* *
KA H SCRR 0.8349** 0.8895** 0.8693**0.8112**

fEGHHE CT 0.9032%* 0.8968** 0.8673* *0.8640* *

FEFIR B A (P <0.01)

** means very significant correlation( P <0.01). RLD: Root length
density ; RSAD : Root surface area density; RVD: Root volume density;
RDWD :Root dry weight density.
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