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2 PHIERAMEHE KR 22 BE, BRiRmE: 7121000

W (D ARG, WFST T /N REAT 4 A F S AR N JEiE B /KRR AR K e N R s . 45 AR

Wi, NS A e AR 5.3%, H N HLISZREECHAE S A RN AL =5:5, FAL: 288t =6:4) {ifkh B
(RBEL N = 6.5:3.5, FAL: B = 8:2) I, MR R, X 9.3%. FEFTAimid FH = S 1 $hd i KR & S 3 A il
R BINAREEE, SOUKRER ™ . RERFIE W T KRR CEER, RIUAFNEUKRERTI] (Z2RD BN N R B, sk

JE R INRT N 2 R

F—m, NRESC B KA R, N R RPEYE TN A, BraRicm)E, 8y mN
KA, OKFEETT RSB FARE (CKD) %, 15 1%L CK &,

H N Rz Z8 B & A H. FEFAFEEEEE T N JEFRH

#, RNx« RNp 22 AL CK B0 4.1 F1 8.6 N0, HAMEN ZRWEARKELIN: RNg<RNA<CK. K, NEFRFF4E
I, R N EZEZERHN B, UK R, 4ifr R N R P 3.
K PNERBHEREN; FIE%; T8 R HIEARENE S

FESES: S158

A (ND) ZEYH =0 RN 7, Pidkis,
N AE K H SRS B 08 7 TTRREE A 40% ~ 60%!" 2o TR S
FH B2 NI 73494 180 kg/hm?,  ELH P34 T &
w1 75% A4, i N ORER ALY 30%°. 20 4 80
AR AR, B EKREA WU T ) 15 H s s, i
A RE it F BB ARG 0, A A — kb DX H BT B b o
BAb AKAETG R KRGS B S5 — RSB )
o FZRERAE N — P A HUILYE, BEE A A %
WS FRICER, AR $InEY = w0 1E
FIW, UEAER, ANEREFFIE o AT 1B,
AR RCAE M X AT IE O P JE T, — 7 /N R
FHERBH N AE,  HN AWK 5 BE B KRR AR A I () 2 (2
15 KD, FEFFR g/t m g 2 ~ 3 AU, =K
HEYF H— IR ON B, MEY SRR
ST A2 R N, KRS I A K i — )
L, NATAS WS RSB, B 22 A A 2] 5 em Aidq,
(i) b 300 3t 18 A AT B T L B ORI, R T
AR OO R T, R AR D AR KRS
TSR N =, BRI A R D . [
I, 4ERE 38 N 22T SO A IS Y 2
Fe B T R A R A G R AR S A I E N, A

QUL : LR RHIE (BE2007356) B,

JiE N (NOy-N A NH,'-N) J&/KFER A 1 22 N
FIA, WA G 30 5 N LR E S Se B
IKFERLEE N FNZEFr 13 N 27 #r 4 iodtnt . AR
5 F LRSI S, ANE N ISz 8T KRE AR
Ko TN S ENARRE, SN/ DR RIE
H G KRR LR S %

1 #MR57FE

R =
W A TIL A Stn T HEEM R &
(31°48"22"N, 119°28'7"E). A 358y it vk 24 /K A
+ M8, WREHT 0 ~ 20 em LR ARBURE . HEH
UL 45Ny 7N 3P (P,0s). A K (K,0)
1 pH 230514 1.3 g/em®.22.1 g/kg. 1.68 g/kg, 22 mg/kg.
12.4 mg/kg. 88 mg/kg Ml 7.12.
1.2 iR

KRG IS 15, RAMUER, 7ERES 20
R Mg 3.5 mm Ak, BEAWHHRR 22.5 J77%, BRI
4 i, FEATH 90 Jj/hm?.
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i 12%; KBRS, K0 it 60%.
1.4 RIGLIBF/NXiGT

TRIG W B /N RS FE A Bk AR (R) AN IR T
FRALEE (CKD, 2 Ml N J5%: J7% A FJT%E B. it
N SR 270 kg/hm?, Jiti N J5 58 A b H KRG N A
i, FLEEAC SR LGN 5.5, FEAE AT EENC N 6:4; JF
X B AT %, FREENE SRR LLE Y 6.5:3.5, FEAE:
SYBENEN 8:20 P K AEAEFEAE— W, it il
h P,0545 kg/hm?® 1 K,0 90 kg/hm?. 3t 4 Mb#. ©
FERFAIE . At NI (No): @F§FFiEH . N iz
BT ERH A (RNY; @FFHIEH, N JLZ%E %K
i B (RNp); @xf HAb#, FEFFAKE .. N EEZE T
XA (CK)o FAMEEER 30, 12 MK,
BEWLX 4LHEZ), PNXHEF 33 m? (5mx6.6 m). /NX
SR O R AR, ] CABR /KRR A . 40 3 1 /K R 4y BE
JEL BRI AU SRR, ORISR AE 0 ~ 20 cm
F IR AR, 0 HT 3 NOy-N I NH,-N & . [A]
IR KR FIRFES, DOFHAEYES N Z8M

=

Ho
1.5 SHMERZE

IKFEAIARIRL N 5 0052 R FH R i g™
JFON (52 . NH,-N KA KCL$-781181%, NOs-N
R A b 9
1.6 HEARMEM

N BRI % (NRE, %) = Ojfi N XA N 5 -

TEN XAEFE N 5D /il N #x100%

FWN EZ& 58 (ABSN) = [N N &
(TAONmin) + Jifi N f£(RAN) + 7t N(AMN)] - [ 115
BR B 5L N &= (TARN) + 1E# N #(ACUN) + N [# &
(AFN)] = [ L3E#2 45 5 N £ (TAONmin) + RAN Jifi N 5)]
— [ 35k B B N B (TARN) + {E#W N f£(ACUN)]:—

BoR (%) = RUNZHTE (ABSN) /[
HEFR B B N #(TARN) + /EH N 2 (ACUN)]x100%

FT AT e K ] Excel il SPSS11.0 45 - #1047
ANOVA J5 ZE 58T

2 FER5HMh

2.1 AEIEBKEFEREMRNER

SRR, R KRG Ik 8 2= .
RN,. RNg. CK 7 5ilEL No /K FE3E 77 81.6%- 88.6% FlI
72.5%. R4 RN, 5 RN KRB LR # 2R, FH
RT3 7= 360 kg/hm?, {H 3 3 5T CK AbHE,
I3 IEE CK #4977 5.3% F19.3%. wir Bk s, 5
No AHLE, il N ARFRE & T A RO R SR 4, (HBRAIR T
TRIHE . it N ALBEAAG RR 2 i B /K, RNg #
B, 3L RNy CK i 7.8%. 14.5%, SRR T
PELEEZER . NGRS RE, CK MR
IS oNEN: 3 Qe =i R (08 I (ERER 2 W1 ¢
AR, AEFRFEILA No>RN>RN,>CK. "L,
HFFARIEH, WP KRGS SRR R, B
AR, JFEm =, R N RSk 7 % B,
PemEREENL L], B E N B

F1 KEFEEN

Table 1 Rice yield compositions under different treatments

Kb FR PR AR SR THIIE SR PR BORELE SRR
(kg/hm?) (Ji/hm®) AN/ (AN (%) (Ji/hm?) (%)
No 5130 ¢ 231.0d 91.2b 27.8a 96.2 ¢ 948 a 313.6¢ 73.6a
RNA 9315a 307.3b 121.6 a 26.6b 138.5 ab 87.8Db 478.1b 64.3b
RNp 9675 a 3315a 119.2a 26.4b 1283 b 92.9a 468.0 b 70.8 a
CK 8850 b 289.6 ¢ 1213a 26.5b 146.7 a 827¢ 526.7a 550¢

e FSVEEA PRS2 5095 p<<0.05 K, T

2.2 ARELEKE EFREMERRZTREUNESR
IKFELEE I No AbF 1 35R AR A (] 1), 22
FEIHCATT CK My B3R5 5T RNow RN b2, 42
FECLJSE NIF 5 2 A o A2 R 380 s A 0 A6 0 s 388 o oy
G E R R T R E, RNA. RNp 4 FE Sy

AN 28.8%. 31.1%, 1Ml CK AN 15.1%. [A]—Hf
1, RNpACEEM EESAEYIR G T RNLAHE. 5445
AAEHIAL, KA R AT CRN ALFE N 2 S 3
T RN, F1 RNg A2, i 2285 J5 N W AR T )5

(& 2), RNav RNp. CK M ZRHE| R N &k
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Fig. 1 Dynamic changes of rice above-ground biomass
under different treatments
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Fig.2 Nitrogen accumulation in rice above-ground

under different treatments

SLBENL N JEELHY, BT A et T AEDEETINATN 3%
UTe
2.3 FRAETIRT RAMEMER

[l —ZE 7 31, No AR BE 307 5T N & e AR (18 3D

JKFEZABEAT, CK T3 BT N & i B2 A ATk
b JH

AbHE RN A RN, 122885 CK 380 it N 75 i Uk
B, GE AT RN AT RNg 40FE . B[RS 35 RN,
I RNp AbH - 30 JFiAS N, Z280HT RNg ACHE 5 25 i 1
RN, AbBE, )G A LREZER, STEFFTF. -
e 5T N IS ETERE, AEH W CK &R R A
38.4%, i RNA+ RN &40 11.5% 1 15.8%. £
HIRS AR, — 5 TR /K ARG AT ) T4t N oy, 42
e R NSRS Dy el B I N RIS
MEs [FI, R RS SRR EENE NOIELLE], T AR
KRR B AT R N R,

60 1 —0— N, —— Ny~ —B— RNy —X—CK
50 t

0 20 40 60 30 100 120 140
BakE RE (d)

3 KEEBHLIEN R N BEL

Fig.3 Dynamic changes of soil mineral nitrogen
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RN 4L #7351 L CK 3 m 4.1 F1 8.6 A~ 4 5, RNp
AEFIAEE RNA ACFRIR R 4.5 N E 0. WEEEN &%
ME T EKE, No eF B8, HAb BRI A
. CK PRI N #ZERmmA, HICh RNy
A3, RNp AbPEf/D, &5 H KN A : CK>RNy
>RNp.

F2 ARALENREHARLIENZRUESE

Table 2  Nitrogen recovery efficiencies and soil nitrogen apparent budgets under different treatments
pisa NRE TAONmin RAN TARN ACUN ABSN BT
(%) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (%)
No - 575a - 404 ¢ 989 ¢ -81.7d -58.7d
RNy 3500 575a 270 a 773 a 193.4 ab 56.9b 21.0b
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Effects of Wheat Straw Returning and Nitrogen Application Model
on Rice Yield and Soil Nitrogen Supply

CAO Hong-di', CHU Ya-yun',

DENG Jiu-sheng', ZHU Rong-song', ZHU Cai-yun',

JIANG Xin-hua!, BAI Jie-rui®

(1 Soil and Fertilization Station of Jintan City, Jintan, Jiangsu 213200, China;

2 College of Agronomy, Northwest Sci-Tech University of Agriculture and Forestry, Yangling, Shaanxi

Abstract:

712100, China)

In order to provide a theoretical basis for total wheat straw returning on rice production, a field experiment was conducted to study

the differences of rice yield and soil nitrogen supply under different nitrogen application models after total straw returning. Nitrogen application

model A was the traditional fertilization method, nitrogen application model B was the optimum model of A. Nitrogen quantity between basic tiller

fertilizer and panicle fertilizer, base fertilizer and tillering fertilizer in model A were 5:5 and 6:4, while B were 6.5:3.5 and 8:2, respectively. Results

showed that total wheat straw returning significantly increased rice yield, and model B had a higher production rate than model A, 9.3% and 5.3%

higher than CK, respectively. Straw returning increased rice yield mainly by promoting seed-setting rate, spike-formed rate and effective panicles.

Compared with CK, straw returning treatments inhibited before booting stage but promoted after booting stage the rice growth and nitrogen

accumulation. Nitrogen application model B had higher rice biomass and nitrogen accumulation than model A at same rice growth period. According
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to soil mineral nitrogen dynamics, straw returning treatments decreased before rice booting stage but improved after booting stage the mineral
nitrogen contents, and with model B of higher contents than model A at the same rice growth period. Straw returning significantly increased nitrogen
recovery efficiency, RN, and RNgwere 9.3 and 5.3 percentage point higher than CK, respectively. Soil nitrogen apparent budgets were presented as
RN <<RN,<<CK. Therefore, total wheat straw returning with nitrogen application model B was an effective measure for promoting rice high yield
and keeping soil nitrogen balance.

Key words: Total wheat straw returning, Nitrogen application model, Soil mineral nitrogen, Apparent budget of soil nitrogen
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