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(1 Al K2 BRI 5 PR B8 2 e, i 430070)
(2 LM FRAT P R U LR 7 8 R L0 =, I 430070)
(3 ARl A R A S NERL A Hh s, BAR 610041)

)11 & A [B) X 35 7k Fi

e

k&7 IR A

M E 2005—2009 4F 7R P48 A ) DX A B K R RUNE B T G 36, e s T 5 G R X K R A K Y 5
M), $U0 B A R0 3R R R o R I R FH 2803, A AN ) DX 3 R 9 4 i R B 0 IR K o S5 SR R T, i A I B
B S 5 i KR 7, RS S R v B X A L DR T g L X 8 7 R g Sy 22.4% \33.7%
38.9% F1 33. 1% o A [ X A] hy T M08 0 L b D 0 45 22 S5 O, K g vk 280 3R 00 W e R A T — 5 10 22
St P IS AT T SRR AU R R 0. 19 kg, I U Sy 281. 8 kg hm 7R 1T P R L DX K R 7 AT 3k
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10.0 t hm ?,

RN W ORI P 3 SR A B X R A1 (32. 2% ), 2081 L X 4 v (36. 7% ) , A [7] IX 3l AR 2 3 8- 3%

ARHE A 11,5 ~ 14,4 kg kg ™' o My IE 2 52 5 000 DU )11 48 AN T DX 38K RS R0 ME it FH 280 SR 1 3 2 DR 36, DAL O AR 41 X 3k
Y M T 22 S 2 0 A ORI AR R e KR AL R T R A AR AR

XA IKAG s R 5 7= 5 I A R 5 Xk 22 7
FESES S147.5 X ik FR IR A A

KT AEHEHANE, THRAESKEERKREF
B RZ I, AT AE 2 6 K R B 4 o B BRI
FRAE BRI R ML & Sy me #1717 K
B R R L W (OB AR e e N RS = = e
iz AR R TR SRR A A% A X it R RCR
Rz T AR Sk R B 22 A T ST AR W A AR
GBI T /N [R) M DX AR 9 %6 260 RE A g 7 ST ) R
)38 R i e LA VB9 33 4 o AL B R 45 e A H
BRI oh S5 B K A Y 7 Ak B ik iR R R L,
&M 70 AEAR 7 I i K it FH &S , 1B 4 7™ 5 A W 34
' ¥ 2005 AR AR gt 3R E RS A
I i FH S 249 % 180 kg hm ~* | i 7 Bt ) A5 AE — 4
FE Ko A H ki it A, N A 3 B e B A R
iR M H&s R — R 5 R [ 2005 4
AL, B A 4 [ Y Y T R 4 i it AR H LA
PRI P A R U R A SR |
BREREKBEEMHEX Z - HEBIEE I, £

DA EE ez 0L M A R 9 B 5 0 AR R K R A Y
HEREEZ — P, B & AN ] X380 7K A
SRR IR AU A A M R 283, ) T T RN A UK
AR A P X 22 S AR SR 5T DU T A AS TR XK
RE AT UL A HEREZBONT , LA K 5 B 8 19 %2018 X
S 4 R s AR 20 MR R A HE R R

1 MRSk

1.1 ARRHER

ABIF 5T B 2005—2009 45 [ 5 4 e 7 i 2
THTE DI 4 (44 97°217 ~108°33", k4 26°03”
~34°19") A & W K RS H [ 5 292 4~ (R 1),
A ML A, LR 2R AR SCR U 1T A R o)
R PUAS K A AR X8R B 1) 43 00 Dy R S T X
(Chengdu Plain, CP) JI| ¥ i i X ( Hilly region of
Central Sichuan, HCS) . 7% J& 1] X ( Mountainous area

# [6 G0 - BC 7 MR B AR T H 4> g3 ATl (Cll) BHIF & 35T (201103039 ) Fil v e i 45 S A BBl 55 2% % 351 (2013PY113) B¢ Bl

T il IAE# , E-mail : congrh@ mail. hzau. edu. cn

Rk B (1990—) , B, BB RN, L5, EZNE L NI &E 5 9% 20 F 85 8 807 W 0F 5o E-mail: 222012 @

webmail. hzau. edu. cn
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around the Sichuan basin, MAS) ( DL | =4~ X & Fx
SV % ) A0 )1 P R L HE X ( Mountainous area of
Southwest Sichuan, MSWS) , JI| 74§ dt & J& [X ( Plateau
of Northwest Sichuan, PNWS) J& 5 i S 5% X, AN id T
KRR o G AR 2 8 14 °C (Z2 R 1 X))
~ 18 C (I kE X)) s 4ERE 7K i 910 mm (il 4B P 5

X)) ~ 1200 mm(Z5JE 1K) 5 4F H IR 950 h (g
I ) ~2 070 h(JIPGRT X ) o Al e 8y
kgL, SR RN SR 2 B AR i IXAE
TrEE P e B B o I i oK R b i A
M A T B R, R 32 2 )1 A 9838 (X
L 725.Q L 6 T4

1 MEIEARREEEMRIEERE

Table 1 Number of samples collected in each region each year

% 5 A} Year SREA KL
Area 2005 2006 2007 2008 2009 Total
SRR IX CP 3 12 19 13 3 50
JIlHh FeBg X HCS 2 46 44 61 18 171
FEILX MAS 4 5 18 16 10 53
JIPE R L3 X MSWS — 1 8 5 4 18
Py 4 All 9 64 89 95 35 292

s CP, R X s HCS, I b Fe B X ; MAS, 258 1L X ; MSWS, JI| PYRF L X . R [A] Note: CP, Chengdu Plain; HCS, Hilly region of Central

Sichuan; MAS, Mountainous area around the Sichuan basin; MSWS, Mountainous area of Southwest Sichuan. The same below
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Fig. 1  Regionalization map of Sichuan Province
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Table 2 Basic Soil properties of the rice growing regions in Sichuan Province

. A HLIE £ Tl i AR A
pH SOM TN Alkalytic N Available P Readily available K

frea (gkg) (gkg™") (mgkg™") (mgkg™") (mgkg™")
S FLIX CP 6.5+0.8 31.7+9.5 1.80 0. 61 161.7 +43.9 24.7 £12.3 84.6 £40.7
NIl EpE X HCS 6.7+1.1 22.7+9.7 1.28 £0.58 127.4 +41.5 13.9£12.0 93.4 +£32.1
FRIIX MAS 6.4+1.0 24.9£9.5 1.43 +0.49 133.9 +68.3 13.0£12.2 82.9 +37.6
JIPG g L X MSWS 6.0+0.5 28.8 £13.5 1.62 0. 66 144.0 +54. 4 12.7 +11.6 108.0 +44.2
M All 6.6+1.0 25.1+10.4 1.41 £0. 60 134. 6 +50. 1 15.6 £12.7 90. 8 +36.0
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1.2 RIigit

A5 e AT ZE (= N) Fid 208E ( + N) &b
PR PN B i B AP IE . BEAE (P,O5) I H
T4 B E R IX 72 £20 kghm > I i BE X
72 £23 kg hm > ZJA X 72 £12 kg hm > JI| i
i HL X 68 +20 kg hm > #AE (K, 0) 34 1 42 43 31l
AR JIX 106 + 59 kg hm ~* JI[ 1 X 69 +
30 kg hm 2 ZZE X 73 £18 kg hm ~> 1| P65 111 b
IX 84 £38 kg hm ~*, ZEH RN 3 Fix, iR
B3 R R (& N 46% ) | i B R 55 (3% P, O
12% ) Fisd A8 (& K,0 60% ) . AN 70% AL,
30% fEAfBG 2 ~ 3 JEGE T, B PR IC 4 R AL it , HL A
P TR 47 B 2 5 0 o e T DR — 2
1.3 HmR&ESSW

KA AT, &5 B2 (0 ~ 20 em) 15
it 0 R HEAS SR 348 b, 0 5 v X SR R4 A
Jrkmise ', WA S A ML SR A Ah Jin B ER K R
PR A AR P B T R B AR 1.0
mol L™ NaOH ¥ 8k H A% fH 0.5 mol L™
NaHCO, &= - $H BT LL A 2% SACH & 1. 0 mol
L™" NH, OAc ¥ — JUE 6B % s pH R JH 07 1%
(Kt 2.5:1),

TEIK TR, 2 /N X 2 i J5 AT 52 4T S0
SBORE J5 23 R A% MRS 55 20 0l 1 B 6 o 0 5 AR A 42
R &R H,S0,-H,0, 874, JF R 7E .

1.4 HiEAE

GBS (I A

AN TTHERZ (N contribution rate, NCR) (% ) =
O 280 X7 i = Nt 0 DX ™ o) /it 80 DX ™ i x 100

JK F5 B & i ( Total N absorption, TNA) ( kg
hm ) = Wi 3J 300 2437 1 AR M b3 T R x MRk
R

BT 75K kL W & & (N absorption per 100 kg
seeds) (kg) = fH PRGN A &/ FE4 ™ & x 100;

A X WHIEEL(N harvest index, NHI) = f§ 4
R/ R B R R

RAZE W H A 2% (Internal N use efficiency,
IE, kg kg ™) = REA 77 /Al bR B U

A B % Y A R (N recovery efficiency,
RE\, % ) = (Jifi 20 DX A AR SR i — AN it 60 DX A Bk
SREE) /A & x 100

ANE 4 2% F) F 2 ( Agronomic N use efficiency,
AEy kg kg ™) = Cii 80X 7= 0 — A it 80X 7= 42 ) /it
A

R HEAm 4= F= J7 ( Partial factor productivity of ap-
plied N, PFP kg kg™ ') = jifi %0 X /= Bt/ jfi AU 5

+ 8 A £ K F FK (Soil N dependent rate,
SNDR, % ) = AN it 4 DX A b S W 20 2/t 2 DX A e
S A & x 100,

K 96 B9 % F Microsoft Excel 2010 4444 E 47 b
B, Origin 8. 0 B4 £ 47 il & A 1] U5 43 4 , SPSS 20. 0
BAF AT IT 22030

2 giR5iR

2.1 MRMNKBFEEHNEM

DU 148 KA i (3R 3) S5 3 o, 7e it B P
{9 SR -, Rt KBRS A5 7 T3 R 6.4 t hm
T X S X e 5 (7.0 ¢ hm 77) I HR
B RN 1L X AR (6.2 t hm ™7 ) 5 R AF A i i
B HH R [ A R A, B0 T S D X R 78 (7.1 t hm 7))
N b KAl (6.1 t hm ™) o Jli AU , 45 X kA
A M A R R RS, EALE LA
AT R 8.3 t hm 7, R JA) X 48k LA A% &5 F J&
DX V4 g L s X 785 (8.5 ¢ hm ™%, JI[ Hh FE g IX
A (8.2 thm ) R FF AR P28 8.5 t hm ™7,
ANTR DX 35 DA 23 J) Ll DX )T PG g Ll Hb X B (9.0
thm ™) JI A FEBE KR A (8.2 t hm %) . & ik
FEECF-I7E 0. 48 ~0. 51 JEF A .

AN TR IX 2k 7K e A K A2 e AR |t AR ) 4%
EASE O A IS W e T R =2 N
W 2 s, D)1 44 7K F it 24 77 5 10% ~ 90% A5,
P AR 0.8 ~3.2 thm > SFH3 2.0 t hm R~
Ie] DX 3 A /MR R R 4 JR L X > )1 P R L X > 1]
B DX > R T S IX 5 18 77 38 10% ~ 90% ki A4y
iR 12.1%~59.1% ,E3 K 33. 2% , AS[a] X 355 A /)N
WA ZE TR X > )i B IX > I P Rg 1l b X >
BCAR - 5 DX AUNE BT RR 3R 10% ~ 90% s A 53 A i
10. 8% ~37.2% , V-3 23. 3% , A~ [) X455, 3 30 11 3
AR R — 3, B EUIE X R TR Bk R K
1 7= 3 SR AT B I 22 5, AH X B0 104 1Ly DX 7= g SR
B D X B
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x3 HBENKETFEREREHNZIE
Table 3  Effects of N application on yields and harvest index (HI) of rice in different regions
RO BAR R .
X 45 4k 3 o L . ) W4 £
N application rate Grain yield Straw biomass
Area Treatment HI
(kghm_z) (thm_z) (thm_z)
AR JRL X -N 7.0+1.1 7.1+1.3 0.50 £0. 05
cp +N 148 +27 8.5+1.0 8.9+1.4 0.49 +0.03
Ji g X -N 6.2+1.1 6.1x1.1 0.51 0. 04
HCS +N 144 +32 8.2+1.0 8.2x+1.2 0.50 +0. 04
R X -N 6.2x1.1 6.8+1.2 0.48 +0. 02
MAS +N 159 £25 8.3+1.2 9.0x+1.3 0.48 +0.01
P4 R Lyl X -N 6.5+1.3 6.8+1.4 0.49 +0. 02
MSWS +N 164 +47 8.5+1.5 9.0x1.6 0.49 £0.01
pu i -N 6.4 x1.1 6.4+1.3 0.50 +0. 04
All +N 148 +32 8.3=x1.1 8.5+1.3 0.49 +0.03
5 100 :\550
NE ;@ Qo
<=4t = 80} £40f
N £ 8
3 2 E
23t S60+ 230t
Q = =1
2 5 g
3 ;40 220
22 = 3
> e >
l gﬂizo- 1o
2 & =
Ot Ok = 0
CP HCS MAS MSWS ALL CP HCS MAS MSWS ALL ~

] CP HCS MAS MSWS ALL

X35, Area

O P {E Mean;1 10% ~90% 54 10 ~90 percentile;l 25% ~75% p5{vi 25 ~75 percentile;
— i {f Median;
B2 AN AT 56 DX 38K e it 3 ™ St 3 ™ 23 R U0 Tk 22 0 A [

Fig. 2 Distribution of yield increments and yield increase rates of rice applied with N and N contribution rates

to yield of rice in different regions

2.2 MRERITKEREWRKH N

IKRE AR e s SR 4 B it B URE X K
FEAT R ARG FF & A 394 W W52 o D9 )11 48 A it
AL BKFEFFRL & A 38 1 11% RS FF & A
3R 0. 64% 45 X Ik 22 B AN 3 L i AS K
KPR R RS FF & A i A s, or ik 3 1.20%
M0.73% ,

Mo B R R A B LR B i BN R
AN T DX 3l it LB BE A W % (p < 0. 01) 2 v 7K e G i
FURATE T 50Ok R IR . DU )1 A AN it 4 Ak B K
AR AR 2R 111.6 kg hm R [A] X 38 3 BH
BRCAERSF R X > VPG RS L X > BRI X > 1

B X, 5 7 il 20 Ak BE K R SF 24 R 2R ML — L
i U IS, DY 1 A8 K RS A 0% R B T 3k ) 161, 3
kg hm ™% FH L2 1 X 5 (167. 4 kg hm ) 1|
i B X AR (158. 6 kg hm ™*) o TEigfliA 5 %, )1l
I X KR R R R 2 R AR A S T i S K X
KRG A KR s BRI, R 2R
AT DU A R e AL BT SRR
BTN 1.76 ke, MiAUS 38 T 0. 19 ke, B AR
JGi 2 RN X Y h i R T i IX 2 R A8 B A L
KB FRX AP SEFIBAHRARES., KFEA
FYCIRAE ORI E A 1E 0. 58 ~0. 65 2], % X
1) T ) 25
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R4 TEFE X EHE R XK FE &R R0

Table 4 Effects of N fertilization on N uptake of rice relative to regions

/‘\/—-‘El

A H ey T 1T R B
. T AT SRR
X 4 ik 3 N content(% ) N absorption of SR
Total N absorption
Area Treatment g7 e g 100 kg seeds NHI
T T (kg hm?)
Grain Straw (kg)
T - DX -N 1.11 £0. 12 0.60 £0. 13 119.9 +24.8B 1.73+0.24 B 0.65 0. 05
cP +N 1.19 £0. 14 0.70 £0. 19 163.1 £31. 8A 1.92 +0.30 A 0.63 0. 06
N s X -N 1.12 0. 17 0.64 +0.13 108.6 £23.9B 1.75+0.28 B 0.64 +0. 06
HCS +N 1.20 +0. 14 0.74 £0. 15 158.6 £28. 4A 1.95+0.28 A 0.62 0. 06
X -N 1.08 £0. 17 0.66 +0. 15 112.0 £30.0B 1.81+0.32 B 0.60 0. 05
MAS +N 1.20 +0. 15 0.75 +0. 19 167.4 £36. 6A 2.01 £0.34 A 0.60 0. 05
JUVG R L b X -N 1.02 £0. 14 0.72 +0.24 115.5 +30.2B 1.78 £0.34 B 0.58 +0. 09
MSWS +N 1.18 £0. 18 0.73 £0. 19 163.9 £32.5A 1.95£0.38 A 0.61 £0. 04
Py 4 -N 1.11 0. 16 0.64 +0. 15 111.6 £25.9B 1.76 +0.29 B 0.63 0. 06
All +N 1.20 +0. 14 0.73 £0. 17 161.3 £30.9A 1.95+0.30 A 0.62 0. 06

T BUE 5 AS [R) 7 B 6 78 A B E) 22 53535 1% #% 8 3% 7K SF Note: Different letters affixed to the data mean significant difference (p <0.01) in total

N uptake between treatments

2.3 ABRERABESFEBNXE B, AN 9.4 thm 7 (R JRX ) (9.8 t hm > (JI]
Mt — T OB AL A KRS M AR A P EEEIX ) .9 8 t hm P (ZLJE LX) Al 10.0 t hm
(96 22 (181 3) AT UL, bt 8l ) A0 3 K R A i (NP R L B IX ), 5 W S04t 4 309, i 72 4 )
Fish, H - F RS B ERIERHAMXE LR (p< RINFERBA BRI, EREEH, HER
0.00) R4 A LA 7 BT ok i, YK R R 0 LIRS I, K RS I R &, R R RO BR
Gy 3k ) 228.1 kg hm ~* (R ER P EIX ) L 282.6 il IRy, Hifth IR 4 B OBR B A R K R A K B
kg hm > (JII i B IX) (2845 kg hm " (LX) FEBRHIE T
H1281.8 kg hm > (JI] PG Fg 1l 1 X ) i, 7K A5 7 & e

12 S—— :
@ REPRK CP oy | S| [OJIRERKHES 7
10} Y . e
e 4
8t
6F
&;47 ; \-2190
S, y=19x10°0+0.1x-03 | 7 Jp  y=-LIK0+0.1x+.0
= o R=062+(p<0.01) A R=0.64*(p<001)
T Ok .
12
. (@Mﬁmmﬂﬁhmw&
$10p
8t
6L
N
) SO y=1Ix10*x+0.1x+07 | =7 y="11x10"x+0.1x+1.0
b RE=0.67**(p<00D) | [~ R*=0.52**(p<0.01)
0 50 100 150 200 250 3000 30 100 150 200 250 300

L& & Total N absorption (kg hm?)

B3 A TR] DX IR R S e B i R

Fig. 3 Relationship between total N absorption and grain yield of rice relative to regions
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RENIA AR (IE ) b RE 48 7= 5 5 4 bk
B LA, W 4 B TR, & X R IE 4 (E 4y
724 59.0 kg kg ™" (REBFE X ) 58.6 kg kg™ (JI]
R X)) . 57.0 kg kg™ (45 A 1L X)) Al 58.2 kg
kg CONPERI LI ) o WEEUS , th TR X WM B 1E
HILTE | (Y4 BT AR, 43 990 53.3 kg kg™ (UHRF
JHIX) .52.5 kg kg ' (JIl EBEIX) (511 kg kg™
(FJEX) A153.3 kg kg™ (PG II LX) o Wit
2D TBE S S B Y K RS RS R R AR B ST (AL
A PRI TE 350k 69 Fi1 59 kg kg ™', HORK B 32 B A
TR, Ky P S IX, T Haefele 25 78 4k ¥l
(PO X)) B BT 5T 45, A e 280 R 3G 280 4k B8
1E 43 3 853k 77 1 65 kg kg™, B4 AT AS [l b X TE
) 22 S J5U PR AT g S MR K
2.4 MEEIKEEREFARELHIM

AT I E W A SR (RE ) 4 2% i %
(AE ) . W 4= 7= 3 (PFP) 1 4 HE & & K A7 %
(SNDR )4 3k R 486 b e 4t 1 )11 45 7K 8 008 1)

BRI . 2RI (£ 5), 00114 REEIREK,
T3 N 35, 1% , 5 4 35 € b =M £ A B R
FIFHZRBEE ARG ) ' ho4 h 0 3 Bl K RS 00 2 2
- R 35% M —B0. A T X880 P 3 43 A
32.2%~36.7% , 16 WU Il %5 4 0 B K 101X > B
> S J T VG R LU b DX RE AR D9 1] 280 DX 3,
AT g5 L R B R AT G DU ARl
13.6 kg ke ™', BEIEA 1 kg 9 UL KB OF £ 7 4 7
11.5 ~ 14,4 kg, R K AE, MR &I 0 X >
B > IR, A PFPyF I 57.9 ke kg™, R X
WOF3 45 45k 53.6 ~59.1 kg kg ', A JE 1L X Y
PFP A B2 A , 33 7T B 45 JHC it 60 Ak 387 R 5, HL
AR R AT G, A SNDR -1 69. 0% , KT
DX BRF- 2443 A Ny 66. 0% ~72.6% , Rk T +HEA &
ot 7K R R0 W M L T B 2 DO )1 7 2 R
VI > b > WL 17 R LUk X5 001 4 o
IKHE Ry — 3

£5 REEEATEEBR A%

Table 5 N recovery rate of rice relative to regions

X 3 e R 2 R HIH R A7 1 F R BRI R
Area RE (% ) AEy (kg kg™!) PFP, (kg kg™') SNDR( % )
AR IX CP 32.2+18.4 11.5£6.9 59.1£10.9 72.6 £11.3
JIlHp FE B X HCS 35.7+16.8 13.9+6.4 58.9+14.3 68.7 +12.1
ZEJH L X MAS 36.7 £15.2 14.0 £6.4 53.6£11.3 66.0 £10. 8
JIVE R L X MSWS 32.7+18.4 14.4 +10.0 57.4£23.1 70.6 £12.3
pujilg Al 35.1+16.9 13.6+6.8 57.9 +14.1 69.0+11.9

i 7K e AUIE it PH R B A R0E AR
3 45 i

VU4 A [ I 8 e A 2608 K A ™ ] gk )
8.2 ~8.5 t hm >, K [ IX 8 S0 A it FH R0 SR 22 S+ 1 W
fa eI L X > N B I > PSR L
Hi X > AT TR X 38 A AR R IR S R AR T
KRR, A ) XK RE Wl i s B 22801 kg
hm 2 (Bl #B S J5 X ) ~284.5 kg hm ™ (£5 & 11 X))
b, KRG P il Gk 2 9.4 ¢ hm 7 (B F R X ) ~
10.0 t hm > (I PHRG L X ) o DY 1] 45 60 00 8% i )
FAZRSEHH 35. 1% A TR) X 46 36 B 04 FLAE 15 44 7= R
—EGAE RIS BIME R 13.6 kg kg™, R K I3
AN PE e L b X > 2R I IX > I A B B X > AR
HOV DX o R, AR P 25 5 e S U0 O s R 42

2 % x #t
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EFFECTS OF NITROGEN FERTILIZATION ON RICE IN DIFFERENT REGIONS
OF SICHUAN PROVINCE
Zhang Zhi'?  Wang Weini'® Li Kun® Ma Hongju® Gou Xi’ Lu Jianwei'? Li Xiaokun'? Cong Rihuan'*'

(1 College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China)
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Abstract

A total of 292 field experiments were laid out and conducted in different regions of Sichuan Province dur-

ing the period of 2005 —2009 to study effect of nitrogen (N) fertilization on rice relative to region, and further to specify

features of the crop absorbing N and to lay down scientific basis for recommendation of N fertilization for rice. Results show

that N application significantly increased rice yield by 22. 4% in the Chengdu Plain (CP), by 33.7% in the hilly region
of Central Sichuan (HCS), by 38.9% in the mountainous areas around the Sichuan basin (MAS) and by 33. 1% in the

mountainous area of Southwest Sichuan (MSWS) , which shows that yield response of rice to N application varied with the

region due to sharp differences between the regions in landform, climate and soil fertility, and hence in N absorption and

utilization rate of the crop. N application increased N absorption per 100 kg grain by 0. 19 kg. When N absorption of the

crop reached 281. 8 kg hm ~* | yield of the crop could be as high as 10.0 t hm ~* in MSWS. In terms of average N recovery
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rate (RE,) CP was the lowest (32.2% ) and MAS the highest (36.7% ).
varied from 11.5 to 14. 4 kg kg ™".

Agronomic efficiencies (AE ) of the regions

Difference in landform between the regions is the major factor explaining the difference

between the crops in different regions in N recovery rate. The findings of the study suggest that rational recommendation of

N fertilization rate in light of landform of a region should be an effective way to improve N use efficiency of rice cultivation

in Sichuan Province.

Key words

Rice; Nitrogen fertilizer; Yield; Nitrogen use efficiency; Regional difference
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