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FHEARMITCABERRZBEM A KGR R HB D
REM, han A, IREL R R SAEL BEEL BEAL € T wap

C T PR AR S BRGS0 %, FET* 530005 2 DAL HAHNE Bk, w7 530022)

WE: [EW] BAEAMEHEHT, TEBEARBERFEARARARGZR. [F£] 2006 £
2007 FEpAE, AHEWBELH, FEFAHMNEBEFRENAE, AHETRKZRE, ¥ NAFEBELT
H, RAHNEABRENLSAEZ N FE, [ER] BEPFRENAR ML E A EKT 6, (206 6 e &
THyEREZRRA. THE 0~40d, BEFREGOAETHES 60% LHE 40~100d, BEFXENEAET
By 10%, FMMETXTEERERAZHEAGHY. TRRTHELZERELH, AMAETREAE
THEHAZFTEN. AMTATERENAZEREEZRE, ¥HFATTREAZTEREERE. [£1]
EWAEBERSHE S S, EHAEHNEETURESBREATEREAHARE. HAATLERENER
B, AR NEERE P RRH A E AR EE TR,

XEIR: &M HEFT R Ak AFAA

Influence of Tillage Patterns on Incorporated Straw Nitrogen
Release and Nitrogen Utilization of Rice

LIANG Tian-feng®, XU Shi-hong?, LIU Kai-giang*, WANG Dian-jun®, LIANG He', DONG Deng-feng’,
WEI Shan-ging", MO Run-xiu', ZENG Ke’, JIANG Li-geng"

(*Key Laboratory of Crop Cultivation and Farming System, Agronomy College of Guangxi University, Nanning 530005; 2Guangxi
Agricultural Technology Extension General Station, Nanning 530022)

Abstract: [Objective] The objective of this study was to investigate the difference of nitrogen release from incorporated rice
straw and nitrogen utilization of rice under different tillage patterns. [Method] Rice straw was incorporated into field under
no-tillage and conventional tillage in the late seasons of 2006 and 2007 and nitrogen contents in incorporated straw were measured at
different growth stages after incorporation. At the same time, rice straw with °N feed was incorporated into pot under no-tillage and
conventional tillage, nitrogen and *N uptake by rice plant were measured at maturity. [Result] Residual nitrogen amount in
incorporated straw decreased and obvious differences were observed at different stages. The nitrogen loss in incorporated straw was
about 60% during the 0-40 days and about 10% during the 40-100 days. However, the residual nitrogen content increased in two
tillage patterns. Nitrogen in straw was more easily released under no-tillage than conventional tillage if the straw status was not
considered. Nitrogen in wet incorporated straw was more easily released under no-tillage while dry straw under conventional tillage.

[ Conclusion] Great nitrogen dry matter production efficiency (NDMPE) and grain yield were observed under conventional tillage.
No tillage was beneficial to straw nitrogen release, but nitrogen uptake from incorporated straw by rice plant and nitrogen use
efficiency were decreased.

Key words: rice; tillage patterns; no-tillage; nitrogen utilization
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235, Y3 IR T S0 I TR S R ORI K
TR E R B2, KA BT AN R E I A
IR TR R . U ABFFCE R 1 3 B R B4
WHEKARE R E A WA EE, — &l A5
IMRBTRE IS TRy 22 s HEE e A&
K, ZOEE YA K IR EE IR T R B AR
AR . BT AN I FH R B AR B R 3R TR I K R R
R BRI 2D AR R KA A A AR B FERT
TR, FE AL, WbeH. R
B IREE R 5o M, A RS () R R
5 -3 A g s B VIAR DG, AR SRS B H
ZAFT A B R AT I s A B K
8, PIRE R, IR R T AR i 3,
Scowcroft 25 MRS L W, L IEAE Y0 TR LA SR Y
Tegr, O NH,T Bt NOg', 78 Hh i i # R 4
TAEW R AR JCTE R o A& ST M CA,
R BRI FH P it kA 25N T BRI AR, $E 48 5R 2L
Ao FEABLIR WA 43 R RGO 50 T CTRIMED  RIREG R
HUAH GRHE) PRSI R BHESRET,
FEBAT AL IE H, R BB T, FEE AR S
M. FEE AR FEUANNIE A, Bk, ##
B R R R R L AE G R AR 2 5 A RE KRG
WO RGO I I, R R R R A
oM, FRELREILC B, AR AR DA N
M. HULHENT, EARFEH TR, PR ER
SR AR o 55— 7 1D, TGRS HE R IR %53
FEAT FIERE, SRR ERR IR b T g
WIZAR . Bk, T RS R R 5 IR 2R oy
MR BRI EAAFAE 225, (0 H AT S X J7 T AT
FE . DARBFFTUIN Y AR 32 2 W HIRG 17
MRS R E TR RO RN T, R AN R BE §I
JE R R R IR RIS R R LR
SBE I Y AE SRR B AN RIS, W5
I PR 2 G 3% PR TSR 1k B A /K R LA I s R
ST HATAE 225, AR AN [ BEVE i B T e e B U
1G5 BRI FH P2 AL R A4
1 #RIERZE
1.1 RIERTE. s SR

TR 43 Ay F ) 6 AR AR AR 6 P 8 4 o
43 51T 2006 4EREZEF1 2007 4EMEZRAE )V K F AR 2
Hep S AT, EEWIRASFRE T I T
B R FREBCRE M, T PRGBS B R

FH ] X 56

J5 IR AEAR » 2006 4 RE6 FH B8 (1 A B Tl : pH
6.15. fTHLJ5 20.61 g-kg™. BEfF#A 115.30 mg-kgt. 4
R 1.42 gkg?t. HEACHE 38.35 mgkgt. HALER 119.90
mg-kg™. 2007 £ %) 4 pH 6.65. A HL% 20.67 g-kg™.
IR 117.29 mg-kg™. 4% 1.57 g-kg™ts 3 35.91
mg-kg™t. AN 124.76 mg-kg ™.

RARRES 5 AR K R EA T, 2R BN R
EFRAB A IR 7 2R KR ik A2 2 2 25 1 A
FHEME. 3RAF PN brid A, 2006 4EF1 2007 45
FEAERRFR ST 2B N S 2006 1) R i 1 ]
IKFE o FRICHREREE 4> I BEAE 3 BEAE . FAE 3 YK .
VKR RCAR i, SLREE T AR A . R
1) N =ESE 505k 7.69% (2006 4E) Fll 8.46% (2007
) o 2006 FARK FIEIEABALPER A pH 6,15, H
HUJ5 20.66 g-kg™. BfiR% 116.50 mg-kg™t. 4% 1.51
gkgt. A 36.41 mg-kgt. HALHH 122.73 mg-kg™.
2007 FMRFE AR AR S IR AT R S 2007 ARG
TR AR B A [+

) 6 AR R A6 1) 7K R e 4 g — ORI 7R A
AEKFEGAN 253, B ) P K2 SR FINLA PR A F)
e,

1.2 Rt

1.2.1 HERKE  AREEHHE 7 SRR RRE, Bt
YRR AR AR (NT-W) o Sk T8 534 0 B
(NT-D) . HHHERE S HPuR (CT-W) FIE#HET
FEEE PO (CT-D) 4 Mk, 3 ER. MHHE
RIS, R DIRI K 2~5 cm, FeorIRA RS
A 7emX7cm fL4220 20 HEJE NS, 4% 59, Wl
FOETREGEH, WARELS 5 R B 3d, &
FHZN . FEZLE H I PR KRB IUAR AT 10 d 45 HEAT, ik
H #8246 000 kg-hm™ e o S FH 9 A i X i e,
BE7CHERD 2 RiRh 7, MR AR K 2 3~4 mF IR S
— BB AR, AR R A T 30 T . 4
AR BR% A, 195 kg-hm2, S BEER4S 450 kg-hm2, &
AR 225 kg-hm 2 it 1T IEE o B FIE 4 4 L I — Ve FH
FMEIZIENE 40%. 4 BEE 30%. T 30% Lk 45 i FH
BN 60%. 4 BEE 40% LL it FH » FLe i FE Y
g <) PG AR FE R B B AT .

ANXK3.90 m, %25 m, PYREAER 30 cm. G
20 cm 3%, MZETEEERLIFA L 30 cm LLBTRE/KIBE,
5T () F 50 om EIE DU T HH AR R Ay . KA
FIATER 0.25 m, 7EHSOR IR, A4 15 4%, JL6
7o
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1.2.2 RRRE O IR (a6 45, AN
BBV T — MU RS R R BT (D .

Z

N —

JKFG Paddy rice

&Rl Lysimeter cell

NN

15 Soil
# B 1 Packing layer
// / ).} Fine sand layer
T /

M|
reTE

G HR A1 Pebble layer
e FOHLRE L ]
Leachate collector
Bl

Outlet for leachate

1 HESREMERE
Fig. 1 Simulator used for collection of the leakage

PN TIEIT7iE: KI5 T A AT H R
HAR 3% Bifn, FERN VRS I S 2 oY)
HIVS e o B ) 138, Bl DD R e, 11 R
A TE A LB IR A K, AN B IR I N A
T MR E SR 30 ecm, =K 50 em, Y
PR 10 om b, RER VRS 40 em, EEELFIEUR
TSI o ARG IS IR e AN
SUATFIZARD, AL H R JOR -3 s A L

e K 3R 58 5 3 T e B W R BRI
(NT-W) . Gl FREEE M (NT-D)  HHHE
FEAELIE FH AR CCT-WO FIE BT FEELIL P (CT-D)
4RO, BEARTE 3 M. $4K RS VR AR B2 PN
WA R T, AERRE SO A AR B it R
R O FH ARG, PR (R R A T R/ N T e . oy
A TS B K ARG (R D AT
1.3 MEMBRAZE
1.3.1 HERE EFREEHMR (0 R
(FEHEH G 10d) « /7 BEY (R JE 25d)
WA (FEEE )R 40 d) « flBEIY (CRE%E H i 55
d) | FEREI (FBEEHE 70d) « BEJH (FEEIE
HJE 100 d) Z3 0l BORE, BN /INX AR 14 287047
W RE s ] F R K Pt g, 75°CHET FRE B
e, LRV, A IR ik N

1.3.2 Mkl AKBEEGAE, KRR,
AL 25 I 105°C R F 30 min J5, 75 CHRET R,
W, FPRL AR, IR IORE, AR T
FERRAN R S A URT N = piaT b AR bR 22 e
AL R BRI E

Fe AR T S = B S R 5 b

T Z % (nitrogen recovery efficiency,
NRE) : /KFEHEH (38t BN HREEL
R I AR A RS I E .

AR A ZR % (straw residual nitrogen ratio,
SRNR) i H i AR rp U 22 5 Bt oy A R A
FHE (RS H Y RRBE AN E .

A& %% (straw nitrogen content, SNC) : &
TR R N A B

IR R E S (total nitrogen accumulation,
TNA) « AHREAR IR, 25, HHRTED REMEE
R o

RAETYHRA8 %  (nitrogen dry matter
production efficiency, NDMPE) : H#k )i s & (&
M SRR ZER R AEHE.

REMB/E“ % (nitrogen grain production
efficiency, NGPE) : JKFAFRL™ & S5 A H R 5
M.

R EWIRIEH (nitrogen harvest index, NHI) :
SRR A FZ R R E VMR AE R R AR T
Lk,

1.4 HiEaE

45K H DPS i b B R S F1 Excel #EAT 14>
Bre SCHp# 1. 3K 2 F15K 3 M IIARRI K, % 4 A
5 R AR B .

2 HRE5SH
2.1 FEFBMEARTEHABEETMRT TS

R 1R, FEETY) 0 BEIE I T e K
B, ARASTRIS TRLBE T B IR 3 22 SRR . i S 0~
40 d, FEETPIRE SR NRE, 4 AN EFE R 70%
fitis 40~100 d, FEETHIiE N T, 4
AREEEI AR 10% 2545, B TRERIE I, 20
GRS Y E IS S S/ 5y Wl A T i 7/ e Sl
TR PER, R 7 20 FE BT o A K 5
PSS 100 RFEETH W], St BERE R T-H Tk
BN THBEEL, 77 2R, RIMREERES T,
BEVE 7R (B 2007 4F NT-D A1l CT-D AbBE [a]) %
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SeiE . FMHHE T, BRSNS R 5oy
FFAT — 8 (2R, AR E AN, TG R
[FIFELAZE 100 RAB LT H 441, 2006 G514 )itk
BiE A NT-D>NT-W, CT-D>CT-W, ifj 2007 4]
SAGHEARS, J7 2 R, AR AHET AT,
R R AL B R) 22 e AN W 2
2.2 AEBMEARTEHBEERREZEENTK
PUIE Y R FE R R R AR B 200 100% 0 il
IHHAFRRAREE PR R MR E (R 2) o 451E

F1 FREMEARTEHBETYREL

WY, AN AR B SRR B R AR 3 T AR AL

FEAAAIA], B FH R S 8 Rk B A S B U e
I Nt IS 0~40d, 4 ANMEFIFEE A SRR

P TR T 60%/4 4T, 5 40~100 d, HEGkHE
BAE—EVa NS, 4 NMEEEY ST 10% 040 .
M 100 RIA R ZERE, by LUF TFREA
ESAHEA YIS W T N A Y e

RAR R ) 22 S AN 3 o B 7 XA e, Bk 2006 4R 1
FAELL AL, — MR bt 7 X PR A R 5k

Table 1 Changes of dry matter in residual incorporated straw under different tillage patterns (g)

A posiil TG 1R 3L Days after straw returning(d)
Year Treatment 0 10 25 40 55 70 100
2006 NT-W 100 63.49a 38.58b 28.14b 27.00b 23.61a 20.94b
NT-D 100 67.44a 41.13ab 28.82b 27.99b 24.29% 21.70b
CT-W 100 64.54a 41.52ab 34.51a 31.29 28.93a 24.89%
CT-D 100 67.00a 46.41a 34.24a 28.92ab 28.88a 25.27a
2007 NT-W 100 58.79a 35.66b 25.36ab 19.46¢ 18.11bc 15.92b
NT-D 100 54.07b 32.01b 20.79b 18.24c 14.46¢ 14.00b
CT-W 100 58.81a 42.06a 30.58a 29.11a 22.94a 22.63a
CT-D 100 58.97a 35.99b 29.42a 24.13b 19.52ab 18.77ab
[ FSF I G 1) T BEAR R R ORiE 5% W 25, N
Values followed by different letters within a row represent significant difference at 0.05 level. The same as below
*2 FRMEAXTHEERRZERTL
Table 2 Changes of straw residual nitrogen ratio under different tillage patterns (%)
EA sl FE B H R 3L Days after straw returning(d)
ear Treatment 0 10 25 40 55 70 100
2006 NT-W 100 55.60a 39.46a 37.80b 38.84a 40.16a 33.84a
NT-D 100 58.88a 37.37a 30.82¢ 43.50a 36.75a 34.95a
CT-W 100 55.64a 46.70a 43.57a 43.13a 43.11a 37.31a
CT-D 100 60.15a 45.72a 40.55ab 36.48a 33.44a 30.67a
2007 NT-W 100 70.44b 48.48a 30.66a 25.33a 22.31a 18.99a
NT-D 100 93.48a 68.52a 29.72a 25.29a 22.92a 20.49a
CT-W 100 65.32b 63.94a 27.07a 27.62a 24.82a 26.92a
CT-D 100 76.75ab 55.78a 29.59 24.74a 17.17a 25.31a
HIAK SRR B s PN ) PR AR RS 0 23 Al 52 T R a3
2.3 ARMEARTLHBESRXTMAZH{AE ML H 100 d BUKFGEEAR, NT-W. NT-D. CT-W,
BT CT-D X 4 AMAbFRS &5 S0R 700 LE i H 249 0

HRAEARE 1 AR 2 ] IR 555 SR BN 8] 1 3 4548
e, GPRRY, AFEBHETT R ERA b, RS

0.67%- 0.67%- 0.46%- 0.20% (2006) 11 0.15%. 0.38%-
0.15%. 0.28% (2007) . & 3 ¥t TikLH 5 0. 40 FlI
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100 d FEEECM & R . MHE A 2UR LU, B 2006 41
FEEE AL, SRS ARG R BoR R . 7R B
ER AN, TR S AR K m, HAAF R 2 5 A
2.

X 3IBEW], IBHJF 0~40 d, FEE R ERHGHE K
PERER 13.08%0~~16.03%0/ Mg 5)), i H f5 40~100 d,
FE R B R GH R AEBER 0~1.87%0 KIRJEAAL . IX K
B, EH G 0~40d, FEEAERHOEE S mfae, &
H 5 40~100 d, FE5HLE SRR M A E - ) 0~100
d FERAR FIRBOERKE, W7 FREAE
FOBOE e T HE (% 2006 4F CT-D 48 o %=t
IR TY RN G X P T 1 s Wl
FRBH R . 2R, 7E 0~100 d A ERE
JHGHE R A FR ) 2 AN B 2
2.4 FAEAFBMEARTKEEKERINRERERERK

5

H& 4 TUEH, Bk BHIEERERENT
WHKFE . AHFEPHET AT, & HREERES KA

R3 FRMEAXTREESRRMAREMRETN

FIAR B0 G I AR, AR B A 22 5 IR AN B
B K FEAEAR R R o 133+ B KL, RE Ry
4 UK REAE IR M - R AR AL AR R 2 A
KA 95.63% ~ 97.84% , oK H R I & AN A
2.16%~4.36%. HHE AL, Tt K R0 RGO
RZIM B RN TEPOKRE, BEE RN R E,
AEFR ) 22 S AN B3 o EAHFIRHEIRES T, KRR A
BRI B SR = T RE 5L, bR R 22 R
NTE N
2.5 FEHEARTKBHRENHRE

X5 KW, EHHOKBEERZETUR A MRS
PR AHFHHET T, AR HA R T et
IKFERE TP A = RO e, TR SIE A H) T
WHOKFEEE TY IR A = BOR N . B 2007 4
NT-W F1 NT-D 4b, FREEA R T K= 2
s MR R TR R, (HAREE ) 2
TN FEE B R ROR AR B [R) G B S R
SR L, AR TR BRGSO, TRERIE

Table 3 Changes of nitrogen content and release rate of incorporated straw under different tillage patterns

Efy posil ALK Straw nitrogen content rate (%) RERRJCHE R Nitrogen release rate (%o/d)
Year Treatment 0 40d 100 d 0-40d 40-100d 0-100d
2006 NT-W 0.93 1.25a 1.50a 14.41b 0.61a 6.13a
NT-D 0.93 1.00c 1.50a 16.03a 0.00a 6.03a
CT-W 0.93 1.17ab 1.3% 13.08c 0.97a 5.81a
CT-D 0.93 1.10bc 1.13a 13.78ba 1.53a 6.43a
2007 NT-W 0.82 0.99ab 0.97a 14.22a 1.87a 6.59a
NT-D 0.82 1.17a 1.20a 14.31a 1.51a 6.46a
CT-W 0.82 0.72b 0.97a 14.89a 0.00a 5.96a
CT-D 0.82 0.82b 1.10a 14.46a 0.53a 6.04a
x4 FRMEAXTKENEZRRREREKIR
Table 4 Nitrogen accumulation and source of rice under different tillage patterns
EAy pusiil AR RS R 3R T (LY SEIES
Year Treatment Total TNA TNA from soil+fertilizer TNA from straw NRE
(g/pot) % (g/pot) % (g/pot) % %
2006 NT-W 1.90a 100 1.82a 95.65a 0.08287a 4.35a 26.44a
NT-D 1.86a 100 1.78a 95.83a 0.07766a 4.17a 24.36a
CT-w 2.07a 100 1.98a 95.64a 0.09047a 4.36a 27.20a
CT-D 2.0la 100 1.93a 95.88a 0.08271a 4.12a 26.01a
2007 NT-W 1.36b 100 1.32a 97.2% 0.03714a 2.71a 16.02a
NT-D 1.45ab 100 1.42a 97.46a 0.03675a 2.54a 15.85a
CT-w 1.54a 100 1.51a 97.84a 0.03296a 2.16a 14.22a
CT-D 1.55a 100 1.51a 97.29 0.04219a 2.71a 18.19a
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*5 AREHHEARTRENRRAAYE

Table 5 Nitrogen utilization efficiency of rice under different tillage patterns

Year Treatment NDMPE (g-g™) NGPE (g:g™) NHI (%) Yield (g/pot)

2006 NT-W 68.60a 68.51a 64.94a 130.32a
NT-D 67.77a 73.45a 68.16a 135.83a
CT-W 70.53a 66.47a 64.10a 137.40a
CT-D 71.15a 68.21a 65.10a 136.48a

2007 NT-W 72.60a 83.98a 68.15a 114.00b
NT-D 65.53b 78.04b 70.26a 113.35b
CT-W 73.33a 84.81a 69.27a 130.59a
CT-D 74.01a 82.31a 69.95a 127.89a

HH LUV R LI H B A ) T4 mr R = R a4k
3 itig

W AR B 8 5 8 0 B A ARSI
IR AR Y)AE Z RN R AR, I R R SRR AR
IR f5 40 d A A, 40d 251, 2 FEE
P, M 40d 25, FheaREsE, LR hin AR
BRI IERE I B, X R 5y g
K. FERBEILHZY], BENMEDRMLET FE
BkdE, Mary S5UMaF5v 1, fE4E AL 8 000 kg
FEFFIG, AR e i UM 0 T R B 2 LA it 2
FEOL NN —f5 2547, SRR TG A, AL
T AR ETG K, B LAY 3 5 T R
AR Tk AR B R R 555 R I . TERGBLIE H I 5
40 RIcAT, A& & FG P AT FH PR eE () B, G P oA T
AR AR TE IR, AT RE s AR AR Y I AE T,
TAE DI RE AR R R IR R R T RS AT
FIZET AR A AERR R, DI I Rl R SR 25k
AN EFE e EERBX RGO, #7250 PR AL
B TR RN, iR M A B bR R R R
ERVEAE H M AR A N AT B, BAX p4h stk
AR,

ANFRPHE T ARIE HFEEARE i AR S AR
#E T ER, KPS AT R AN 7 T R A,
— 7 e 5 R A R EEAN R G, BRI,
IKFERERRIE S W B, RERAF4ER. PedgEi. K
U, PRAEM4 G Fias, HiTH
R R A R A, SRS RS
FHEaHR . H—Jrmid “HARE” I, XA
RET RS SL, — PR R R R, FEOE
HFEE S i 207 gitgmsbn, & Tkt g

RS R R AR . B I SCTIR I Rl W i i 1
BRI T e R AE RS

WEFURIL, S bAT TR o R 3R O R 4
s HEHH A T TR R SR O AR e . LA
IRATRES LI APRUEIIE S A . BbRAE R,
SR ) ) 2 B BRI A 7 LA R . TR A0
DR W 47 a a7/ i & =W SFrY S S B W (6 o ST
RIS, TR S AR R LR, A RE
WA R ABFTURW, AKRA KT, 45
S AR HE MR s R 3, S bk 4 AF R 3 F T A
FIRERE I I MR KA RN B, FREAE T,
TPV ER X HIFE 0~20 em IIBHER, 7 )
5, AR SRS G0 A P 1) 22 57 1T e S R B
AR SR R, i 22— DR AWIIL.

4 i

4.1 FEHR R R B R B I I (R S iR B, HAN
[l B 1) BT B PR3 P2 22 5 AR OK . 3B 0~40 d, AE A
HARIEH R SR TFE, b5 40~100d, FREEE T
Do NI, FEEE R AR HIBEIE FH IR (A C 5 T a3
4.2 Gt R R R R IR O R e T B S
BT TR R S SR OE R (e i, WA AT
T R BB TG A 1A 5 v

4.3 GeBRKRE AL B 5 R RO IR 5% LU B 1R 2
HILEE T YA R A R
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