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55 4 3] P S TR FH G AIOR) AR 5 B A RFAE 52 ) 697
)N D G = S - e BF = DRSS B 71 ke/hm®s SEBERREY 450 kg/hm® FISALEN 75 kg/hm?; 43

J7 CEDKFRG, AR BRI RN 70% ~ 75%, it
TEEE 4200 ~ 4 500 kg/hm?. KLU T As: 375

BE N FH PR 2% 225 kg/hm? FIGUALAT 225 kg/hm?; FEJE
W E AL (15:15:15) 90 kg/hm?,

Fz 1 R SR
Table 1  Basic information of experimental sites
Hb B R (m) SERLE (C) fEFEMIE (mm)
H 106°37'6.70" E, 23°52'45.41" N 172 22.0 1115
RN 110°24'8.14" E, 24°31'21.74" N 179 19.7 1426
M 108°1720.98" E, 22°51'15.83" N 75 21.6 1304
F 2 IR HIERIE R SHE
Table 2 Profile morphology before experiment
e bR W el it 4k PG TWE RSE pH MEURE RR FLBR 24k
(em) (g/em® R R AR
Tl Aal  0~8 hEEER(L QR FlE O BHOR O 7% SElBE W RIESE 6.5 125 o i 7
10YR4/3)
Aa2  8~21 kR i, Fhige Polk 5% EELBE W g 6.5 1.30 i i I
10YR5/4)
Ap  21~33 iR GRIE, R 73N 3% BRERBE YR Bl 7.0 1.34 /bt b T
10YR6/3)
W 33~68 kR QENE, WA OBAPIR 5% BRERDE,  WE REs: 7.0 1.53 /b i b D
2.5YR5/6) 25% LU
C 68~ kRt G, Bt KEUR PR e WL 65 1.55 7 g 7
7.5YR6/8)
HAk  Aal 0~7 B G, Bt MR 5% EEIBE i &S 7.0 1.22 i T I
7.5YR6/1)
Aa2  T~19  KKEE G, Bt Pk 2% fE i BE b B 7.3 1.26 o i 7
7.5Y5/2)
Ap 19~31  KE# (i, MbEE dolk 1% BRARBE i 5N 7.5 1.35 i s &
7.5YR6/2)
W 31~67 RERKM GH, W BHPIR 2% BREDE b W% 715 1.46 st s o
7.5YR7/1)
C 67 ~ e G, Bt RYetk I i WEsE 715 1.51 & b P
7.5YR6/8)
BT Aal  0~6 KM G, FiiE NPUR O 3% SEMBE b &S 6.5 121 i i 7
10YR4/2)
Aa2  6~20 Rkt (i, Flige Bk 2% fig i BE i g 6.5 1.35 i i I
10YR5/2)
Ap 20~30 KIEA(D (M, R 73N 2% BRAGBE i Bl 7.0 1.45 /b b T
10YR6/2)
W 30~50  BEEEE (i, R B 2% BT i WEsE 7.0 1.52 Wb e D
2.5YR5/6) 20% HHLE
C 50~  RAAREE G, Bt KPR P i W5 6.5 1.57 7 g oM

5YR6/8)
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1.2.2 BT P i) 46 152 8 2 s T S A0 0 ke
(SNT). FEHE H B (SCT). i S b ik
(CNT). EEHHHF (CCT) 4 ANbFE, FAKEE
FAE 3K, BHLX AL REAS /N A% A 6m x 4 m.
FEHA H &R 6000 kg/hm? . AT TR, X7
B FH PR HE AL B, DR S48 S B R AN B JE
UL R % 424 kg/hm?, HohJEAE S 40%. 2rEENE
i 30%- AR 30%; BiEAE it T MRS 450 kg/hm?,
AP AVESEAR; A AR E ] SUAb AT 225 kg/hm?, FLrR3t
HE T 60%. 20 BEAL (5 40%.. oAt 1) FH Ja) 5 PR A2 T
VK R S AR AR B 207 SR AT,
1.3 JMA*

- B T A AR I 22 4% A [ - A 4 = P
HNZEF [ PR AR N v R T 38 pH RS
FEORFIEI Y s AR ER R ik sz >,

2 HR55H

2.1 TEETHSEH IR HIERSERIME

21,1 REELIL H S BRI T A L1 52 L
HEALHE (CCT F1 SCT) XSG AT 11 - A4y TR 5% i AN B
W, BIGRFRAE ORI AR Y Aal-Aa2-Ap-W-C (K 2
~ 5o RBHEIAERHEZ LT LR A SR,
AREFECRI) Ap-W-C A&, (HEBMEZhEAETE
KAk, R T H 2 4 A - 3l S AR BE CCNT)D
BHEZ W ZAE M Aal-Aa2-Aa3, {E-HIERME T
—JZJEE Sy 2 em WIBE Aal 2, HiREGHT HIE R Aal
L (R 2), B Aal EIRRFLE, BUEINEK, 45400
HIRL G R, RBURERR(G: FAAE Bt (SNT) Ak
HHMEZH G N 0-Aal-Aa2-Aa3, SiREHTH M L
(R 2), fETIERME T — 2 A 53 Al A5 B A o
A O J2 CHHURUZ), O 24 SNT AH 411
JAUGAE O JE NIl A T — R EE A 4 ~ 5 em (1T Aal

/2, SNT 4bFE Aal 25 CNT 4bFE Aal ZAHEL, SNT
W Aal JRRIMRRESE, SR, ARRER, JEA
b CNT [1)J5
2.1.2  FERLE W IR T 498 1 kA 2 B 1)
W AR BN HIERIE Ap LT RERIEUE
AR, WORREERBIEE (82 ~ 5. &
TR HEASEE (CCT) FIARS 504 T FHAL B (SCT)
FEARIS T 5 0 BE 22 B R AN 2, AT
HAEEAR 5 SCT Ab BB 2 0. )25 R B € 34 LU 58 i AH Y.
WEHIE. kb PE (CNT F1 SNT) 1 Aal ZFifa Lt
RIS AR PR PE Aal 2B, [H Aa2 JZH1 Aa3 =
(R L AR 0 717 R0 APF A SR 37 1 J2 R € 7
SNT 4b# Aal A1 Aa2 B I L CNT AN+
B, (0 Aa3 22 B BRI AT 200
2.1.3  FEELIE W B AOT 598 1 A 2 R RE (1)
B AR EN R R AR (K 2~5),
50 WA AL BRI 22 5 S b AR 0S8 1T Ap
JEULE 2 B BE RS AN B s SE RIS Aal 2,
CNT ALFE(K) Aal J2JE 4 2 cm, SNT 40 Aal |24 4
cm, 1H 2 MEPE Aa2 ZH1 Aa3 2R R W B 255,
2.1.4  FEEL H S B0 RO K RE 2R 43 A1 ) 5
JT A A BKFEAR R A EE e W 2L B+
Ja (R 2~5), HRFAT AT b0 3 5 22 M ol 2D 1)
fadh, C ERA KRR HHHEFEKRR R T 25
e Aal A1 Aa2 L, #GEP SRR, fERHEZ
TR T 572 IS B (T TS R ol R S R T
e G B ALBK AR R BB ATE 0 ~ 12 em 3G
FELA, 45002 0 ~ 5 om L 2TEH N, KRR RA &
e s IhAh, 78 B BRI TH Aa2 LA
TR, A DR R SRR K
AR, XM AR WA 0 2 R ) S ARG, IR
IS E W

#3 FERELARKETIEAER S

Table 3  Profile morphology after experiment at Baise site

Ab T B il gty PR TRE RSE pH MEURE MRAR LB R
(cm) (glem®)  CRE CRE RW
FAHIEH]  Aal 0~8  JR¥etith (B A PPk 8% BEMPE VRN THESE 65 1.23 i i P5
WA i, 10YR4/2)
(SCT)  Aa2  8~21 JRMiMifa G R Polk 5% BEMpE, i MBS 6.5 1.28 b b 7
i, 7.5Y6/2) 15% K3
Ap  21~33 MEEE QR EE Yotk 3% BRERBE TR B 7.0 1.35 s b p
i, 10YR6/3)
W 33~68  dERR( GR HERD O MSAIR 5% BRERBE, W MBS 7.0 152 fbE b s

1, 2.5YR5/6)

25% LR
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C 68 ~ sehRf GR KR KPRk 7 wiE RES 65 1.56 I D o
i, 7.5YR6/8)
FEROEH O 3~0 EERE GR, - - - i AR - - EZ - -
b 10YR3/1)
(SNT)  Aal 0~5  WEEREL G Rk Eifina P ST T /N 6.0 0.82 EZ B4 T
i, 10YR3/3)
Aa2  5~13  phIEERMS QW R Holk o 10% fEmBE  diE O RESE 65 126 i i W

i, 10YRS5/3)

Aa3  13~21 EERRE GE Yol 5% sEpE i BEs 65 1.30 2 S S
i, 10YRS/4)
Ap  21~33 TR O MR Yol 3% BEBE i i 7.0 1.37 i DR DR
i, 10YR6/3)
W 33~68  BER( GE OEERF O BOHIR 5% BRERBE, W B 7.0 153 HbE b s
i, 2.5YR5/6) 25% HHLHE
C 68 ~ sefRf R &L KPulk x Wi RS 65 1.55 o b 7
i, 7.5YR6/8)
F 4 EMRSRERETIERIERESFE
Table 4  Profile morphology after experiment at Guilin site
W R WE B, i 4k Bt TR RSUE pH  MBURE MRER LB B
(cm) (glem®)  CROL CRBL KB
FARGE  Aal  0~9  FEKE G, 7.5YR4/D) Hih NBulR 7% SEmBE W REESE 7.0 1.21 i R x
MHEH A2 9~20 KM GHE, 7.5Y5/1) - HelR 2% fEmBE W Ai%sr 73 1.24 i P 7
(SCT)  Ap  20~31 JRfFts G, 7.5YR6/2) MbiE  Holk 1% Bt s 75 1.34 b b 7
31~67 WEFKGHE,7.5YR7/D) ML BARIR 2% BREREE W ESD 75 145 Webw bR DE
C 67~ B (i, 7.5YR6/8) WL KPek I W mEsE 715 1.53 bR s T
L o 2~0 B GHE, 10YR3/D - - - i FAHL - - EZ2 - -
Hadk  Aal  0~4  HMEME G, 5Y3/2) b= DN /4 P i ity 6.5 0.79 EZ B2 T
(SNT)  Aa2  4~12 Wikt (i, 2.5Y52) 3+ Bolk 8% fEmyr 9@ MK 7.0 1.24 EZ IS x
Aa3  12~20 K G, 2.5Y6/2) ML HUR 2% BEmpE 0 RIEsE 7S 1.26 i PR DE
Ap  20~31 JKEEf (3, 7.5YR6/2) MWHE LR 1% BERBE B 75 1.33 b bR bR
31~67 HEFREGH,7.5YR7/1) 3L BHRR 2% HEBE O BREsE 75 1.47 RS S
C 67~ B (i, 7.5YR6/8) W RPek I W OB 715 1.51 bR s T
#5 BTRARRREIIEINERSHFE
Table 5 Profile morphology after experiment at Nanning site
e 2 wE Bt Wi 4k WAk TWE RPg¥ pH AEBURE R LB R
(cm) (gem®) IR ORI ORI
WmEHE Aal 0~6 K¥kis G, 10YR4/2)  FilE  NPoIR 3% sEmpE ] MEE 65 122 e hE G
(CCT)  Aa2  6~20 JK3ikifs GE, 10YRS/2)  Fhif Yotk 2% SEMmBE B 6.5 135 thE i L
Ap  20~30 ZR¥UEEE (i, 10YR6/2) A Polk o 2% #ERBET W B 7.0 146  Hw S &
W 30~50 EER(L (I, 2.5YRS/6)  HERL O BeARIR 2% BRERBE, W MBS 7.0 1.54 b bR b

20% 4B
C 50~ =ELLEEM G, 5YR6/8)  Fhih KRHuk b oo OB 65 1.57 P/ S
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&5
Wmaedt Aal  0~2  WEER(L (IE, 10YR3/4)  FiE Wik x W s 63 118 R R K
(CNT)  Aa2  2~11 ZK¥&f5( G, 10YR6/2) FilE  Hulk 3% Mg 1. 3E W% 65 136 R R e
Aa3  11~20 ¥R (i, 10YRS/3) ZiE ok x W% 65 138 AE bR DR
Ap  20~30 ZKIEREL G, 10YR6/2) High  Holk 2% BRERBE w70 144 S ASE OE
W 30~50 EEE( G, 2.5YRS/6)  HERL  AARIR 2% BRERBE, 20% M MRS 7.0 154 AR iR i
e
C 50~  SRAAEf G, SYR6/S)  FhiL KBk 7 WoORESE 65 1.56 T e X
TRELLHT Aal  0~6  JREAFE( (G, 10YR42) il /IR 5% Mg 1. 3E WoORIsE 65 122 R R &
Gl Aa2  6~20 K¥ERE (I, 10YR52) ZiE Uik 5% fig 1. 5E W ORMZsr 65 134 R R &
(SCT)  Ap  20~30 ZKukifh G, 10YR6/2) HiZh  Hulk 3% BBt 2% W B9 70 14 2gE DS X
BRER BT
W 30~50 ERfL (s 25YRS/6)  HERG O MEARIR 2% BRERBE, 20% W WRESE 700 153 WoE AR b
L TE
C 50~ R G, SYR6/8)  Fhit KUk P i %S 65 155 T bR &
FRLH e O 3~0  EERfL (M, 10YR3/D - - T b I VY G - E2 S -
B Aal  0~5  WEERf4 (I, 10YR3/3)  FiE Mk o W R 60 111 R ZE L
(SNT)  Aa2  5~12 ZK¥tifs G, 10YRS/2) FilE  Hulk 10% fif fiL 5 W% 65 134 R 4R X
Aa3  12~20 MEEEE (IE, 10YRS/3) ZE Uik 5% fig 1. 5E WoOMgs 65 136 thE R DR
Ap  20~30 Kigkifh G, 10YR6/2) HEZFE  Huk 2% PRERE W %se 7.0 145 AR bR DR
W 30~50 EEE( G, 2.5YRS/6)  HERL AARIR 2% BRERBE, 20% g MREsE 7.0 0 153 AR & i
e
C 50~  SRAEf (I, SYR6/8)  FhL KBk P WoORESE 65 1.55 T b8 &
2.1.5  FERUE H BRI FLBDIRGLII e SRS AN ] o ) S5 R R W BRI L R e Bt

M 2 ~5 ATLLE Y, H B AL B 1 vh 52 1R LB
ARV /Y 5 A WA fb, AR RHE R T i,
PHEZLUR 125 GibbBE Aal JZFLBRIRGL N
L, Aa2 EHF R, CNT ACHE Aa3 )20 /b i,
{H SNT AbEEfY Aa3 2R, HEHHALE, GBIt
b FEAE I TR EALBR M B, LIRS REIE kR
OF SN
2.1.6  AEHCIL H G AR AR R B X - 3 SRR ) 5

W B A BT T 5 2 2B IR DL AN B S, 5
WA R R AL (R 2 ~ 5). WHHb BB
A B A%, e W2, 558 AT AT 220 CNT
A FR TR B R B A B, E Aa2 BATAE A LM,
A N —EEHR] W 2 SNT AEFAZBIZE Aa3. Ap
FTW 2 B o ) T 26 P A7 (R HE S 2 - CNT
AbFE>SNT Ab# >CCT AbFERT SCT AbH . sb4bh, Gkt
Ak FRA A LG ) T b AR g, DA e
oAb B SR PR R A K
2.2 FEELCHSEH AT T IRYIR RS
2,21 FEHLIE G AR AR R B XS 3 2 R 1R 5

M3 ~ 5 E AT UR AR B T A% 1
JEER AN, AR BRI Aa2 JE LRS-

REBU R Aal J2, CNT AbFEFT SNT 4B Aal 2
IR &35 K A2 TR 2

EHEMEMT, NMERBEEHSE, o g
A ERPIRMT, AERBRECHS®, &£
J2 TR A5 KA ) DR R i AR s, DARE B H
GBS R B K
2.2.2 FEEOEHABHOPOT T ST AR
P 3 ~5 MG WA, A e BXTHHEZ LT H )21
FABIE AN E ;. CCT AbBEHHEZ (a B IE 5%
B 225); SCT AP Aal 2 (s B Sk ik 5
ZEn), AH Aa2 JZARGIRL s b Aal JE IS BIEA
WHAA IS ONT AL Aa2 JZARESE, Aa3 J2I0
P BT SR T AT 2200 SNT AbHE 1) Aa2 )2 AR BiAA
Aa3 2R SR SRR A 2200
2.2.3  TEELIE H SR AORT 4 3 AR R 5T R (1) 52 i

JIT A A BRI 2 T )2 (AR O 5 i A B
(2 2~5). BT 5 CCT F1 SCT A3 Aal J2H1 Aa2
JA UL B SNT Ab#E Aa3 2 (AR FR it & 5B iy A W) e
25 T SRR S SCT ALBEfK) Aal 221 Aa2 J2A4k
BUTR LR IG AT PR, CNT LB Aal A1 SNT AbBR
Aal JZ1 Aa2 JZ AR R, CNT 4bFE Aa2
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BT K
FEFRAIET  J R A S AR
AN, KRGS A SERHE 2 AR R B
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Wl St Aa2 H KIS, FEEGEH S Aa2 JZ
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Fhie 2L

FEHET KRG IR B AR R o, AT
L, KFEGRHE SEGRERAEZ WA EE T E, &
B IEAHB SR, SRS . IR R
HUKFER™ o ARFTCE R L], 080 Gtk b 22 Y
] Aal-Aa2-Aa3 HHEE 2T, S Aal 2B
ARHEA W IE Ty w7 ) R R s, (R TR R
FEWE, H Aa2-Aa3 JZEAFFEA W LI ACH J7 )AL
(R FA, DRI A - S R AR s I G 504
HEAL BRI A O-Aal-Aa2-Aa3 HHEZ W2, Aal
JEAT Aa2 JEIEAFHAEA WL 77 0] R R IR e
eSS A IR A R, LR S AR T
(AR V& AR LG R], — 7 1 R 1 438 1R PR /K e ) 1Y
5, 37 1 X Re A ah 3R 2 I IR B JUR % Fh 7243
S w FURE TR, BT 5 s SRR A T 3%
Srit, S TARER LIEARUTRE . FLBREESE LR
PRPE T 75 HR H 58 = DERIRG RG4S 1 (1) 2 S it e
FEAS S BRI R i,  $m AALBR AR A
FLBSE, A L R L AP,
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Effects of No-tillage and Rice-seedling Throwing with Rice Straw Returning

to Paddy Soil on Profile Morphological Characteristics

HUANG Jing', GU Ming-hua', XU Shi-hong’, YANG Wei-fang?, JIANG Li-geng'
(1 Agricultural College, Guangxi University, Nanning 530005, China;

2 Guangxi Agricultural Technology Extension General Station, Nanning 530022, China)

Abstract: The effect of no-tillage with rice-seedling throwing on profile morphology was investigated by comparison of conventional tillage
and no-tillage lasted two and seven years. The results showed that conventional tillage with rice-seedling throwing did not significantly affect
morphology, but no-tillage with rice-seedling throwing formed new morphology of sub-plough-layer. The upper layers in no-tillage treatments
became looser, more acidic and blacker compared with conventional tillage. The rice roots were concentrated in the surface layer and the location of
fissures was raised in the plough layers in the no-tillage treatments. The plough layer solum constitutions of no-tillage without rice straw returning to
paddy soils was Aal- Aa2- Aa3, while that of no-tillage with rice straw returning to paddy soils was O-Aal- Aa2- Aa3. The no-tillage with rice straw
returning to paddy soil reduced soil density and had more iron-humus mottling, blacker and looser plough layers, but the no-tillage without rice straw
returning to paddy soils tended to have solid sub-layer and thinner upper layer. Thus the profile formed by no-tillage with rice straw returning to

paddy soils is the best to coordinate soil fertility.

Key words: No-tillage with rice-seedling throwing, Rice straw returning to paddy soil, Paddy soil, Constitution of solum, Profile

morphological characteristics



