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x1 TEEAMERTEE

TR FIERE (gem’)  AHUE (gke) 2R (gke) WA (me/kg)  FREBE (mgkg) M (me/kg) pH &
iRl 1.49 11.7 0.86 107.5 324 315 7.4
Frige L 1.45 228 1.62 137.0 58.6 239.6 7.0

SN 1.44 26.1 1.71 170.3 71.0 2833 8.2
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3 A i SRR AR, SRRk e AT AN A R Y
R IR 2, R AR B 5 em, HA/MIF AL B
SRR AT, JRENE R BBk E R A (T
BN )o FEALFRAHENC IR 2R 1.98 o, WEPR — 8k
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pis: antz /i FaFrit (g) AbF RR: o] FEFrE (g) fb3H ER: o] Fifra (g)
HSO (CK1) T+ 0 YS0 (CK1) TR 1 0 750 (CK1) FrgE L 0
HS30 T+ 13.41 YS30 R+ 13.41 7530 b+ 13.41
HS50 i+ 22.35 YS50 R+ 22.35 7550 bt 2235
HS70 e+ 31.29 YS70 BEEER 1 31.29 7870 FrgE 1 31.29
HS (CK2) R 0+ON YS (CK2) SN 0+0ON 7S (CK2) Friget 0+0ON
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i/ HRAR R EE x 100,
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- N RS R A R R E) /A E x 100,
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PO AR R
1.5 BdEsar
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H128 3 I 1, AR TN 7K R P340 7 o 1) 52

TE SRR BT £ > Bt t > iigdh £ 13

PR AT i A X = RS AN AR R, FESEBE A

MR AR T 5 R DL S0% . 50% F1 70% Fi
P34 FH A 39 7 R B e RS, 49 il b X R (CKL) 3
11 9.09% . 9.55% F1 7.87% . iX it W 4 3 6] Fe A£G
L MR AE 2 —2, AR HREIFA S 8 aUE
oo M= MR R LR E , REFFA HREHS it
T AIFREE T R A AR, FIRREAR TR A A AL
FEEL, (AR B KT, AR FFA H 468
RO RERAC R, HAETEW | iR FER
+ A AR IS 225N 50% . 50% F1 70% I ik F)
BB, FEFT I TR 25 SR Al S0 7 438 )
PRy MR 145 SR BE A S AT H A G
INHGER| T 10222 5K , M £rh 2270
E, R ZE SR A RS S 0 R0 R L
IR E 2 25 KO

®3 RFEHENTEREAMEZRIZM

i AR (Bl 20) FACE (/1) 4595 (%) THE (g) P4 (¢hm®)
HSO0 35.12+3.75¢ 145.49 + 15.42abc 0.91 = 0.04ab 24.17 + 0.06¢ 9.35+0.10d
HS30 3545 +3.12¢ 156.61 = 16.12ab 0.92 +0.02a 23.43 0.08e 9.87 +0.12ab
HS50 3571 £2.93¢ 161.64 + 18.57a 0.89 + 0.03abc 23.57 +0.07de 10.20  0.09a
HS70 34.47 £2.62¢ 157.25 + 17.62ab 0.88 + 0.02bed 23.47 £ 0.06de 9.53 £ 0.08cd
-1 35.34 155.25 0.90 23.66 9.74

YS0 29.76 +3.21d 121.64  12.78cd 0.83 = 0.03d 24.77 +0.05h 6.18 + 0.08f
YS30 28.83 +3.04d 125.56 + 11.69cd 0.90 = 0.04ahc 24.91 + 0.06ab 6.64 + 0.09¢
YS50 27.56 +2.85d 132.92 + 13.54bed 0.89 = 0.03abc 25.02 +0.05a 6.77 £0.11e
YS70 26.63 +2.82d 124.67 + 13.25¢d 0.89 = 0.02ahc 25.07 £0.07a 6.14 £ 0.07f
S 28.20 123.70 0.87 2477 6.44

750 40.12 = 5.78ab 132.88 = 14.98bcd 0.91 = 0.03ab 23.66 = 0.07d 9.53 £0.13cd
7830 41.32+5.29 138.99 + 16.12abed 0.86 = 0.04cd 23.67 +0.06d 9.73 £ 0.12be
7550 42.65 +4.67a 138.89 + 15.95abed 0.88 + 0.03bed 23.57 + 0.06de 10.15 £ 0.14a
7870 4239 +4.62a 140.53 + 16.32abc 0.84 +0.02d 23.40 £ 0.05de 10.28 £0.11a
-1 41.62 137.82 0.88 23.57 9.92

TE: RPBHENFIE + Pk, BARR AR/ NG FRFORE BN 22515 5% REKF THE.
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300 - 300 300
& 2s0) 250+ 2501 i/i/{”/{
2 ol 1,4;/4\I 2001 2001
% 150] 1501 l\{\i\; 150} f—f——4—*
H%: 100 #——8—%—4  100f 100}
§ 50| 50t Q\Q\H S0 8%
N s S| R
HSO HS30 HS50 HS70 YSO YS30 YS50 YS70 7SO0 ZS30 7S50 ZS70
AR SR -
B 1 FEFHE A LG5 & R ER T R AR B4R
F4 EFTHEXFERAMKAHARZRRIZN (mg/g)
. FAEH AR W IS AR W
ZEFF A L2k (AERR) ZEFF A FPRL Ltk (RERER)
HS0 0.910.011e 0.95 +0.019¢ 1.86 +0.029d 0.3820.011e 0.15 + 0.006¢ 1.38 + 0.023¢ 1.90 + 0.013e
HS30  0.96+0.018d 1.01  0.020bc 1.96 + 0.044¢ 0.44  0.029d 0.13+0.004cd  1.46 = 0.023ab 2.03 +0.057d
HS50  1.01+0.043¢ 1.05 = 0.045h 2.06 0.081b 0.47 £ 0.021¢ 0.13 £ 0.010¢ 1.48 +0.032a 2.08 +0.061¢
HS70  0.93 +0.015¢ 0.96 + 0.030c 1.91 £ 0.049d 0.43 +0.015¢ 0.11 £ 0.005e 1.42 £ 0.035b 1.93 +0.055d
1y 0.95 0.99 1.95 0.43 0.13 1.44 1.99
YSO0 0.62 = 0.034f 0.71 +0.016d 1.33 £ 0.045¢ 0.39%0.011e 0.16 + 0.003b 0.92 + 0.018de 1.47 +0.031f
YS30  0.59 % 0.035g 0.69 +0.011e 1.27 + 0.042f 0.33 £ 0.017f 0.12 + 0.002d 0.92 + 0.019de 1.37 +0.035g
YS50  0.64 = 0.024f 0.67 +0.017e 1.34 + 0.030f 0.26 = 0.019g 0.09  0.004e 0.96 = 0.022d 1.32 +0.020g
YS70  0.46+0.01%h 0.57 +0.015f 0.97 +0.032¢g 0.22 + 0.022h 0.07 0.002e 0.85 = 0.017¢ 1.15 + 0.040h
RE2] 0.58 0.66 1.23 0.3 0.11 0.91 1.33
780 1.36 £ 0.016a 1.29 +0.016a 2.65+0.031a 0.62 + 0.013b 0.31 +0.005a 1.40 = 0.010b 2.34+0.022b
7830 1.41 £0.016b 1.41 £0.012a 2.82 +0.029a 0.62 +0.015h 0.32 = 0.004a 1.41 £0.019b 2.35 +0.034b
7850 1.43 +£0.017b 132 +£0.021a 2.75 +0.038a 0.64+0.011b 0.32 + 0.004a 1.45 + 0.018ab 2.41 % 0.028ab
7870 1.44 + 0.020b 136 +0.013a 2.80 = 0.033a 0.66 = 0.019a 0.32 +0.003a 1.46 + 0.019ab 2.44 + 0.040a
Sy 1.41 1.35 2.76 0.64 0.32 1.43 2.39

SE R Z AL N 71.79% . 66.43% 1 64.84%,
PN CE S TAINE A A=Y N ) e e T EN U
R FE b, T (F5) £ KRR 5
MR AR R SR AR R ER
B B 3 IR G, AH G R B M A SRk T
+ > EEEL 4 > B, PR A S B R
WIZEFF R R R AN A4S IR R BIA—, 12
WML P RPN B IEANDE, AL A
RN E, R AR RN TIECE, MRt
R AR RKT R,

H12¢ 4 AT A1, MR 385 50T RS FRA R0 AR
HWRAEBBEEINA—, FEE A ERAEN R E
B 2 ol AT FH 39 i SR ke B, 45 A B X
HE(CK1) k%) T 8 F K25, H50%FF
i AR, HeR RN 8.95%; TR + MU
MA R R B R R T AN AR, %
MR (CK1) M ALY AR B E K25, Hrp

70% T FF 3 2t b 35 Lb 6 HEFRAIG 21.38% 5 it 1
A R R P Rk B RS A S 1 i
24 70% F5 FFAA FH L BRI A 2 B 3 22 FOKF, 1
TCAEFFIA AT 4.01%

x5 ERPEF. HARRRBESHARERRBXSH

fats =~ N i EMARER S R ARER R
Fri il 1 12 0.31 0.82"

TR 1 12 0.65" 0.72"
Pt 12 0.51 071"

TE: *, P<0.05; **. P<0.01,

2.4 FEFFIA XA WM R 232 1572
H 2 6 AT, R[A 5895 5 T MRS AR A H &
XTRNEFI BRI 7= A B, S 8 b A
4 FF 8 S RE B 0 ZUIE AR R, 2 0 il ik
F| 50% 1 70% & H i i e, X (CK1) 4
1in 32.07% F1 18.66% . 1 i< ¥ £ 1 5 2008 #1 FH 2%
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R [ 2 A FE A B 3N AT, 70% 38 H o L
M8 (CK1) A 41.90%. 3 0] RS FFIE R AU7E
50% F1 70% i H 5 TR ER 18 50T B A
RUGRASERORFE B, HAA I AR ™ A 1 5
M, FEFEE L. EWEER 1 (30%. 50% if Mg ) F
FEHE 115 5 N RS AR SRR N ZE A 2E R AR,
3L 50% . 50% Fl 70% i & 0 fe s, xR
BN T 33.39% . 25.00% Fl 44.44%, 1 70% F% #F

AR T L RNEAR AR, 5
FEFFAR BT A 39 (] SN0 A BRI R R0 R T+ >
MEEEL > PR, IR AR A RUIE AR
FIFH A BEASFFAA H BB 23 a3, mivisi+ 5
HARR . FEFFA HB T MR e w A== 01, Feid 4
PR 4 DL 50% i H AL BRI e, 40 3 ke
XFHR (CK1) B4 9.20% 119.55%, #7478 70%
I PRI IR AR, LR IR 7.86% o

x6 HEHEHMNKEBRENARERNM

e RALH HRCE RFEMGRAEEL ke %k AL A LR AR A= 1
(%) (%) (%) R (kgkg) FIFZE (ke/kg) (ke/kg)
HSO 31.93 £2.62g 72.63 £2.52a 54.52 +2.31a 18.60 = 2.18de 58.28 +4.27a 67.53 + 1.62a
HS30 37.95 +2.25de 73.00 + 3.02a 57.62 + 3.65a 22.37 +2.47h 58.95 £ 3.58a 7130 +£2.15a
HS50 42.17 +2.78b 71.02 +£3.78a 5633 +3.11a 24.81 +3.35a 53.51 £3.76b 73.74 £ 2.22a
HS70 36.75 + 2.39def 74.75 + 2.69a 57.03 £ 3.05a 19.93 +2.07cd 54.25 +2.71b 68.86 +2.13a
YSO 44.58 +3.12a 62.07 £ 2.66b 4598 +2.48b 17.08 + 1.49e 26.58 £ 3.52e 44.68 + 1.98b
YS30 37.35 £ 2.98def 66.92 +3.01b 48.91 +2.67h 20.57 + 2.37bed 41.05 +2.18d 48.16 +2.53b
YS50 34.34 + 2.46fg 75.00 £ 2.95a 5531 +3.25a 21.35 +£2.48bc 46.93 +3.67¢ 48.94 +2.05b
YS70 2590 +2.17h 74.56 +3.26a 55.92 £3.52a 16.79 + 2.24e 44.61 +3.51¢ 44.38 + 1.78b
750 35.54 + 2.52ef 65.69 +2.73b 47.00 +2.68b 12.15 + 1.44f 15.44 £2.32¢ 68.86 + 2.44a
7S30 35.54 + 2.78ef 65.69 + 2.45h 4592 +3.17h 13.57 + 1.89f 19.46 + 2.68f 70.29 £ 3.12a
7550 39.16 + 3.14¢ 65.36 £ 1.67b 45.43 +2.76b 16.62 + 2.45¢e 25.45 £ 3.15e 73.34 +3.37a
7570 42.17 +3.36b 63.16 + 2.48h 43.81 + 1.84h 17.55 £2.73e 25.84 +£2.98e 7427 £3.21a

3 e

3.1 FEFFIA HH X 7 i S b B A R

KF AR LI 5 F RS FFA X T K AE =
B2, BENEST T REMS, (HERAR 2,
P AR ALK RS FFIA F 4 30% ~ 50%
BEME N 7= 4.0% ~ 9.4%, 285 A% 100N, &
H G 1 A F RS FF H RN EUIE S A, mT 38 m
KAE R 12.9%, Wi« Pk, MR
e HFEFF e HIF DLEIEIE . B8 FEAERC
40-30-30 T 34 i ;7 & 8.6% ~ 15.9%. Xu %2,
Zhao % P YK FEFER AR — AR R R R P A L
o, AR AL TR A, 8 BALEL
PRy 5:3 2 T, KRR 70% F5FFE B
R PR A O R, TR T A AN I 4 A
50% FEF1i0 H o8 B FEFFI A Z A AR S
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T R RS BN T SR e . Sun 45 2
WFFEIAN, 38 pH (B R MR Tl A W I 235 4 d T
BN EZ—, W% BT S AT T 41
pH B 2B W = i %, 78 360 d B pH (A5 25
Ko WiTel AP S K. Mg 11
BRFRE 025 . REFTIE MR, PR LR 45 45
TS FFIA H G 31
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3.2 FEFFIA T4 ot SRR 5

ey 0 doukas P ph e k], REFTE
RIS T /KRR RTIAEA T e R, (EXTF s
WUKREE KA R IMASE " PR E W,
FEER ALK F RS FEAA H 2 A3 st /K R i A K
WSS, 509% F5FFA HUX KRS iU 30940 K B 3
PSR, T8 H R 5] 70% B R RS, X
N 5 HESE X RS AT B AR A S2 AT G . KA
H SV DR FE RS i R 0 “Hrt s
FIRaF, FEFFIA IS 30 d PN fie s R tle, Rt
I BOKREA RIS A &, i B K R AR B R
W TR AR 0 AR 4 R I 3 ]
i A4 FH 260 45 B 10 14 /K R 1 4 SO R 345 i AR [
IR FEHR T 0T o R 2R M Bt o ol R A4S HH S 388
TMREAIS, 37T B 322 5 R5FF i Dt i e o
REMNE TP FRA 56, FehFs A iau
Ty R B b e 1 FA S KR 509%
70% FEFFIA H e fe iy, I £ + Bl A RS FRAA
HINTRREAR, X 0T BE SRS FTAEAS ] A v [
REM G B R RS LA b5 s/ K
FEFAK,
3.3 IR HETS ST RS FTIA H ax  ZE WOlOR]
FRI R

A1 G G B 9 0K A0 il 1 S 48 n b
JEA R M, g 2SR %, 2R meig
a5 RSN E R I R IR AT, AEW
WO FH 2 ) AR A e B R B 2 vk 22 7 5 RUIRiE 5% )
S, 7EENEIZSE 7: 31500, FREFFE HALFE A
RHENE . AIERWA AR, ARk =R A%
IR A 1B R IR R f e 2SS A 0 e
A4 RSN R N E R AT T KRR AR 2
FHARMR R A BRI F R L JCRS R S5 A0 P R A g
o AR R BN, FEFF A HAREHE = 7 1
AR R T RARHERE, MK TR
BRTEARM R, HEASARFEERAN
P > et > IR . AN R AR
Frk ¥ ResE AR R . AR R AR
MEAmA= =71, XSRS REA 2, HRiE
Tt AT 30 L P 398 o 5 5 4 e Vi -+ SR80k St i
JEREAR RS, X T RE SRR AR AN RS FF
PR S B A ML e s 4, RIEAPLR S,
et R - S R 22 A R R . T AL
Far e, IR A 2 . R Y R

o HREFFIE IR, R FFR -5 R A )
(SR IHAE TP R R, R e BE K U
FELASARAL BRI, B IR K R 0l AR
F YR AR RRAT A SR BB, AR Ui
AR ZEM: | PR s RE T T I, RASED™
ONRE TR LSRR N RE TR, B IR
HHZ, HXEUGAER, IR TR %
Pk, A LIRS, L BRI Y3 1 2 2
i, AP, SRR L IR, REFT
IR AL S KRS R A B Al IR T R
BOREEZ, R L SRR AL, i K AR 1B
oL A6 I R, A TR bR D R

b
4 £ig

ANTR] B SR RS FRIA R IR A X K
et i AR IRSOR P B 5 m A0 e
T A 200 ke/hm®, 3 — BE - FHAUIE & 50-30-
20 AbBRSEAETR, S A FNE E EL HAE H A 50%
R A = St fe e, T AR A3 L Dl 70% RS AR
FH = e fe e, R AT AR T 40 BERA 4R B+
YRR R LR, (HARHE T30 ) = SR A ST i
W2 AT B R Bt REFRIA Y RE R e
IR - AR RS A RAE R R | k2
AR RN A== 77, Horb il Lk 50% . 50% Fi
70% FEAFIA H e . AR A AR b FE, 5K H
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288.

Effects of straw returning amounts on rice yield components and N uptake of different soil background

XIE Wen-xiao', LI Jian-guol , LIU Jun', LU Jun', LIANG Chuan-bin', PAN Zheng-yanl , LI Meng-shanz, SHI Hong-m3
(1. Liaoning Rice Research Institute, Shenyang Liaoning 110101; 2. Liaoning Vocational College, Tieling Liaoning 112000;
3. Liaoning Agricultural Development Service Center, Shenyang Liaoning 110034 )

Abstract: An pot experiment was conducted using Liaojing 2501 of northern japonica rice. The total nitrogen application

was N 200 kg/hm®, and N application ratio of basal and topdressing was 50-30-20. The effects of straw returning amounts
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(0, 30%, 50% and 70% ) on rice yield components and fertilizer-N use efficiency among different soil types ( sandy soil,
soda-salinization soil, brown clay ) were studied. The results showed that, 50% straw returning treatment obtained the
highest yield in sandy soil and soda-salinization soil, which increased 9.09% and 9.55% respectively compared with no straw
returning ( control ) treatment, while the 70% straw returning treatment had the highest yield in brown clay, increasing by
7.87% compared with control. Straw returning reduced the dry matter accumulation before jointing stage by 4.48% ~ 28.30%,
but promoted dry matter accumulation in sandy soil and brown clay at the other stages. Straw returning improved agronomy
efficiency of nitrogen applied and the partial factor productivity of nitrogen in all types of soil. The agronomy efficiency and
the partial factor productivity of nitrogen were the highest with the 50% straw-returning treatment in sandy soil, which was
33.39% and 9.20% higher than the control; the highest with the 70% straw-returning treatment in brown clay, which was
44.54% and 7.86% higher than the control respectively; the highest in the 50% straw-returning treatment in soda-salinization
soil, which was 25.00% and 9.55% higher than the control respectively. Straw returning increased the nitrogen apparent
recovery efficiency of sandy soil and brown clay increased by 32.07% and 18.66% for the 50% and 70% straw-returning
treatments, respectively, but decreased in soda-salinization soil. Based on the comprehensive rice yield and nitrogen
absorption and utilization efficiency, 50%, 50% and 70% straw-returning amounts are suitable for medium-late mature rice
areas under the sandy soil, soda-salinization soil and brown clay in Liaoning province.

Key words: straw returning; soil types; yield components; fertilizer—N use efficiency
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