ST S B2 2010,16(5) « 1069 - 1077

Plant Nutrition and Fertilizer Science

RACBHE X B-ZRAEREREYE R BRI FIH
A R K A Y R
%o, kFZ, AR, B A, RS

(1 M FRAEYE IR SHEAL B SOT ISR %, FPIﬂﬂ%#%ﬁﬂﬂ%%%ﬁﬂ&ﬁﬂﬁ%ﬁ?,jlﬁﬁ 100081 5
2 #AL A R R BefE R £ HE AT, BRI 430064)

BE: BEKEITR T -2 RERR PRIERIEEDR R R FRAN LRARPEHRE M. GREWH, 55
H 3 WHHEAE (/& : N 225 kg/hm’ , FEAE 5 4P BEE &2 JKAE: N 210 ke/hm® , ZEFEFISIBRAE Y 3:2) 4B L, AR 20%
~— 30% 4R IR I BA RS, TTRUIE S EH AR AR REMARURRARWE 747 A Brgmm; mH, 2 e
SrUCIETE , RESE IR & IR RIERA . BARBA 20% ~ 30% 4b 3 0—40 em LR THLR & B8 i EA
BHREAR (R B A AR AR M b R X R B O, 7 /22 FIK R ORI , 1t AL AR B 0—100 em H3EFTRHLA
BEEMRT I REELHE; BR-ZRIEAEPRNFURR LERETRBET ., MFAN, BRI T IV RS
AR RRR T BRI 58— E A HE RL 20% ~— 30% AURR M- &, T B Al R R AR AR,
BT RIS

KW : R B-ZRAE; RIEMAER; RIHA

HESEE: S158.3 ERERIRAG: A XEHS: 1008 -505X(2010)05 -1069 —09

Effects of reducing N application on crop N uptake, utilization, and
soil N balance in rice-wheat rotation system
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Abstract; The effects of reducing N application on plant N uptake, utilization, and soil N balance in rice-wheat ro-
tation system were studied using field experiments. The results show that compared with farmers’ practice for N fer-
tilization, N 225 kg/ha for wheat with 1/2 basal and 1/2 topdressing at the tillering stage and N 210 kg/ha for rice
with the ratio of 3:2 for the basal and tillering applications, the grain yields are not decreased under the N applica-
tion amounts with a reduction by 20%-30% , while the N recovery efficiency, N agronomic efficiency, and N par-
tial factor productivity are increased. Moreover, topdressing N fertilization can increase the grain yields and reduce
the cost of the fertilization. Although both seil mineral N content and accumulation are reduced, the N absorptions
by crops are not reduced accordingly. There is less residual soil mineral N in 0 =100 cm layer at the harvest stages
of wheat and rice compared to that of the farmer’s practice. In addition, the loss of apparent N in the rice-wheat
system is mainly occurred in the rice season. Therefore, it is preliminarily concluded that the reducing N applica-
tion by 20%-30% is a feasible N management practice under the first rice-wheat rotation system in the middle-low-
er Yangtze plain with over N fertilization.
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L 60% . 43 BENE 40% (N210/2) ;5 3) A AL Wi
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JIB 40% (N168/2); 4) & B W M 30% (N 147
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Table 1 Grain yield and N use efficiency of the wheat and rice rotation system

S TR & Grain yield RARIERL

RIEM A% RIERFMAE RRME™N

Treatment (kg/hm”) NHI( % ) REy(% ) AEy (kg/kg) PFPy (kg/kg)
/N Wheat

NO 3493 b 80.7 a
N225/2 4246 a 53.9¢ 54.8 a 3.3c¢ 18.9d
N180/2 4327 a 59.1 be 60.6 a 4.6 be 24.0 c
N158/2 4268 a 63.7b 56.7 a 4.9 be 27.1b
N135/2 4577 a 66.8 b 66.6 a 80a 33.9a
N158/3 4393 a 64.5b 53.9a 5.7b 27.9b
N158/4 4489 a 63.0b 64.7 a 6.3 ab 28.5b

7K#§ Rice

NO 4801 ¢ 69.4 a
N210/2 7880 ab 53.2b 52.2a 14.7 a 37.5a
N168/2 8348 a 60.7 ab 58.1a 21.1a 49.7 a
N147/2 7332 ab 60. 8 ab 51.5a 17.2 a 49.9 a
N126/2 6379 b 65.8 ab 59.1a 16.5 a 54.6 a
N147/3 7422 ab 55.1 ab 62.1a 17.8 a 50.5 a
N147/4 7384 ab 50.9 b 67.8 a 17.6 a 50.2 a

FE-Z K& Rice —wheat system

NO 8295 b 75.1a
N225(210)/2 12127 a 55.7 ¢ 53.6 b 8.8a 27.9 ¢
N180(168)/2 12675 a 59.0 be 59.4 ab 12.6 a 36.4 b
N158(147)/2 11601 a 61.6b 54.2 b 10.9 a 38.1b
N135(126)/2 11456 a 64.1b 63.0 ab 12.1a 43.9 a
N158(147)/3 11816 a 62.0b 57.9 ab 11.6 a 38.8b
N158(147)/4 11874 a 60. 3 be 66.2 a 11.8 a 39.0b

£ (Note) : NHI—Harvest index of N; REy—Recovery efficiency of N; AEy—Agronomic efficiency of N; PFPy—Partial factor productivity of N.
A FRFERNZERIE 5% BE /KT Different letters mean significant difference at 5% level.
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Fig.1 Dynamics of N accumulation at the wheat and rice growth stages
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INFERIKFE IR RN R B A B R B B
ARMIMAR R R RN, FEALHARHR
BERTARALLH,

IR, 100 kg /N TRF ARG T 100
kg AT RE (R 2) , X GBI/ T L5k
FTRREMEEHE 3, BRRNE TR R
RER T KB Rt S B A n T3 o, e e e SR

BB R ERBIE RN 203. 6 kg/hm® , 447 1000 kg
NEFRLR AR N 48.0 kg, FEE AR MY
T, KRB R R E 3G 0, XY 5 &L EAH R A, BOE A
FHEA AR &5 EARBR AR WREE, &
2RE W, N147/4 > N147/3 > N147/2 , £ E A
JIES e PR B 4 £ 1 5 R, B3R TR MAC B R 8 o, 34
FE-Z iR R B 2B R R

R2 PMEMKBERAES FRRERFHE
Table 2 Total N uptake and the N uptake characteristics of grains of wheat and rice
/NE Wheat 7K#5 Rice FE-F K& Wheat —rice system
BRE wmAE BRE wRE BRE wRE
Ab 3 . Ab3 . b3 .
N uptake N requirement N uptake N requirement N uptake N requirement
Treatment ) . Treatment ) . Treatment ) .
(kg/hm®)  (kg/t, grain) (kg/hm®)  (kg/t, grain) (kg/hm®)  (kg/t, grain)
NO 80.3d 23.0d NO 66.2 ¢ 13.8b NO 146.6 d 17.7d
N225/2 203.6 a 438.0 a N210/2 175.8 a 22.3 a N225(210)/2  379.5a 31.3 a
N180/2  189.3 ab 43.8 ab N168/2  163.8 ab 19.6 a N180(168)/2  353.2 ab 27.9 ab
N158/2  169.6 ¢ 39.7 be N147/2  141.9b 19.4 a N158(147)/2 311.5¢ 26.9 ¢
N135/2 170.2 ¢ 37.2 ¢ N126/2  140.7 b 20.5 a N135(126)/2 311.0 ¢ 27.1 be
N158/3 165.2 ¢ 37.6 ¢ N147/3  157.5 ab 21.2 a N158(147)/3  322.8 be 27.3 be
N158/4  182.2 he 40.6 be N147/4  165.9 ab 22.5a N158(147)/4  348.2 ab 29.3 ab

7 (Note) : ANEIFRFRZERIE 5% B E /KT Different letters mean significant difference at 5% level.
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Fig.2 Dynamics of N, content in 0 —20cm soil layer during the growing seasons of wheat and rice
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Fig.3 Dynamics of N, content in 20 <40 cm soil layer during the growing seasons of wheat and rice
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oE,NES, I HERLHEBEA N SR NER
WA B + 35 B ) N, 20 5112 352. 3 #1203.6.73.6

min accumulation in 0 —40cm soil layer during the growing seasons of wheat and rice

kg/hm’ W& THESERLEH, KFHE HE
ME R WD , TR R B s D , Horp S AR A Ak
HEARFMSB LN 118.6 kg/hm”, B EFH/ FHEF
MR, XTS5 /DERERIERER KA N
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58

B, % RIRBEX RE-Z AR R R DR R T FIUA LR R RPN

1075

NENRIEERRE, RRFBUH K EBER AT
KT, M TA RSP ATER (NO) 4B M AR 5
RBOAE AR, AR B R NE AR, KA,
AN SRR B AR E RIS R
AEFDH AR BUR AT REARAGE T wesh, BB

EAHREE AR R BN R AL 2, R R R B -
N(158)147/4 > N(158)147/3 > N(158)147/2, {5t ]
RAEFE e, & 238 B R B R E,
AT A0 R IR AR K X SR 5T K S, 3270
HERI 2R

F4 ZMEMABERARFE (kg/hm’)

Table 4 Nitrogen balance during the growing seasons of winter wheat and rice

ABA N input

A% N output

o — - — ————  wsk
Treatment MR EHENA A e RETYA Apparent loss
N rate Initial N, Net Nmineralization N uptake Residual N,;,
/N Wheat
NO 0 86.8 40.5 80.3d 47.0 ¢
N225/2 225 86.8 40.5 203.6 a 73.6 a 75.1a
N180/2 180 86.8 40.5 189.4 ab 68.0 ab 49.9 ab
N158/2 157.5 86.8 40.5 169.6 ¢ 59.3 abe 55.9 ab
N135/2 135 86.8 40.5 170.3 ¢ 53.3 be 38.7b
N158/3 157.5 86.8 40.5 165.3 ¢ 57.6 abc 62.0 ab
N158/4 157.5 86.8 40.5 182.2 be 55.9 abe 46.7 ab
7K#§ Rice
NO 0 47.0 74.6 66.2 c 55.4a
N210/2 210 73.6 74.6 175.9 a 63.7 a 118.6 a
N168/2 168 68.0 74.6 163.8 ab 6l.5a 85.4 ab
N147/2 147 59.3 74.6 141.9 b 59.5a 79.5 ab
N126/2 126 53.3 74.6 140.7 b 58.8 a 54.5b
N147/3 147 57.6 74.6 157.5 ab 60.2 a 61.4b
N147/4 147 55.9 74.6 165.9 ab 60.1a 51.5b
TE-FEKHR Wheat —rice system
NO 0 86.8 115.1 146.5 d 55.4a
N225(210)/2 435 86.8 115.1 379.5 a 63.7 a 193.7 a
N180(168)/2 348 86.8 115.1 353.2 ab 6l.5a 135.3 b
N158(147)/2 304.5 86.8 115.1 311.5¢ 59.5a 135.4 b
N135(126)/2 261 86.8 115.1 311.0 ¢ 58.8 a 93.2 ¢
N158(147)/3 304.5 86.8 115.1 322.8 be 60.2 a 123.4 be
N158(147)/4 304.5 86.8 115.1 348.2 ab 60.1a 98.2 ¢

¥ (Note) : AlF)FHEFEREFIE 5% B EIKF Different letters mean significant difference at 5% level.

3 eSS4

FEGENALHE, 6§ HBARMN S5ED
TRAFN R ARG T M BHIR. Zhao 21 HA
J S ERAARESSBANKERK. TERIK
- &K RE 2438 K RS LAE N 180 kg/hm® 7= 5
R o AT, YN KR K > e
A3 512k 225 kg/hm” F1 210 kg/hm” | [ & 40% Ab 7
(N135/2) ,/NEFhi & ENE A A & BB F
AR FAZRWET 155 L R AR T

7.8% 21.5% \142. 4% F1 79. 4% ; Ti/KFEH A 20%
A3 (N168/2) F1RiF= &, FILFI R R IEAR %
FA LB R Am A2 7 97 40 3 B T 48 e TIE
5.9% \11.5% 43.5% 132.5% , $ifie% > Bro
R T AR SR E SR A K AT
HER PR, 385 I /AL &, B AR5 5, BE1RA
B SLRA RN B K. AUFER BN, TR
FIRR-Z SRR HAEWD 20% ~ 30% M RAE A
B, DY ENE & W, 38 008 38 M R B
KRGS, MU &, Bfe P 7 LA,
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Shukla 2£ BFFEIAJy , 5/ INE FK RS L3975 5
HEREBHA3] 35 —45 kg/hm2 150 —60 kg/hm2
b U AN PR B A 7= B N SR T A iR /N 32 ok
375 B it R B 4390 15 2 80. 3 kg/hm® Al 66. 2
kg/hm® . A, B 7EA DR (OBl b HE— 200 /0 2
A 5 A i B AR, WU 7T Bt — A R A 3, 4R
BRI,

TENERKEHENEE SRS, SRR
i T HEMAZRERSIBEILERFE
¥ HHBESTABRLE, 1RIRE, 5 100 ke
REBWAR RN 1.40 ~2.97 kg™ AR % > M AR
JLBE4F 1000 ke TS FRE N 22. 3 ke, THRA 20%
AEFH(N168/2) 5 1000 kg FEATHAEN19.6 kg, K
B B IR 7= B A VB SR AL B L ) B AR AL BE R 5 AR
REVH/E AR AFARRNEERR,

VB R B9 3 B AR R P AT, e
TR, RS AR, APEA N, B
1+ i N 0 ~ 180 ke/hm’ FERE PY , + 358
BAEMTR BRI, 68 T S B, 1RSSR
EMESKIRER N, F b E '8 /N RAEH
BN N 150 kg/hm®™ 5 WA BTN , 2 AL TE A
RIEEI ST ARPR 38 NO; -N 52 1 it AR AR L,
BEAERE B — N LR KO S B E L 2B
B ASARKE A T, MAEZE™ AN,
A R B L B AR M, T ARG R
BRERBL, Fi, 75— 2 fR R b MR RE A
ARAESHIMERASRNO TR, SRR
FH, S BMI AL B T AR & 3 B, 8
T 0—40 em TETEH AR R EMEWH EHKA
KA (H I B I TR B AAER R, R
T A T 1 L TR ML R Bk B R T O R R VLR
%o MAZRMALE, b TRAR T 200 R EEid
I/ HE B3 05 B HE I 2 R R LR FIEY
FREBTRLE,BERKT 0—40 cm LETHAH R
BEHI0—100 em HZHREE, AT T RAZ K
FMR K

Zr LTk, TER VL T I RE-Z 1R R R A NEHE
P R IR, 55— S0 A R 398 1 =T MR AT Fry Al
Lt 20% — 30% B9 SAE R 2 BB 4R IE A J8 R
IR R, B AT AR . (ELR AR
AR EERL, HTR HHT SR 2 SRR RS, A B
15t B AR IS8
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