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6040 0(T1),40: 60 : 0(T2)F 40 : 20 : 40(T3), A AEHF AL 1 K& RN LR (TL). %R AN,
N120,N150 #= N180 & B K4 FTH 2 FFH T NO F= NOO &, £ P2 NIS0O A EBEE =T R IEA AR
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YD X RS S R XV R A 3% 43 A BRI 5 T 3 A v T g R R AR S ke kg
b A AW T R, AR KRR 5 T RIS AR B R i 2 5 Ok Y R M DX v 35 T KR 7 e R SR
WA ) P 232 0 5 ) A A . R, ARSI S DLV e b DXV 3R S B SR e, SO [ EUNE T A [ U
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1 #MBEFE
1.1 R

56 7E T PR T A 22 X /N PR A R R A R AT, R R S R A oy B RUR R, AR R SRR
17.8 °C, AEHBETH & 1 003 mm. A+ 58 3% 77 40 & ﬁ(ﬁﬁﬁﬁﬁﬂﬁﬁf@%ﬁ7ﬁ*ﬁia BEEH, s

EPEBT I 1 Fros. R b SRR d] . 4 AR AR, 8 R ATk,
F1 TEERER

H HHLE/ 2R/ HEAR/ A/ HALER/
p
(g+kg™H (g+ kgD (mg +» kg™ ") (mg + kg™") (mg +» kg™ ")
8.0 34. 2 1.61 232.2 2.2 76
1.2 KI&igt

RERALEHEMA L ZZEZWAHER., BEHEER S K 0(N0),90(N90), 120 (N120), 150
(N150),180(N180) kg/hm”, DL [ b4 i HE — 43 BEAT — FRLAE S 60-40-0 f Lo il i .

A2 A A o 150 kg/hm” FEafi -, $# A — 20 BEAE— F80R0 I8 L 481] 60-40-0(T1) ,40-60-0(T2)
F1 40-20-40(T3) % 3 43z %577 20 [F) A 152 B 4% B RUIE — Wit P AL 3 CT4) , DL 60 V0 28 B R 25 R 40 Y6 387 3 IR
RIRA . EIRE— U0, BRys R AN AL 2, HAth b 2 0N FH 53 PR 2R 5 e I AR08 I8 4 il Sy ok W&%ﬂ%
fR#f, A 75 kg/hm” (P, O;) Hl 90 kg/hm® (K, O) , B8 AL 245 15 I AL — U it 43 B A0 A AR IR 43 )
RS 80,104 Kjiti .

AR 3 RER, 324 /DX, BEPLIXAHES]. /DX R 20 m* (dm X 5m), £/ X R H
g, OF SRR AT B, PRUE RS/ X R T HEVE , WK BB, KRR AER 217, BRAT IE 43500 K
20 cm 130 em, KAET 3 A 1 HHEATIERE B, 4 A 22 BT84k, 8 A 24 H Uk, HoAts 1) 45 AR 4 24
Mo B ) BLHEAT . IR AE A B E] LR 4 — 2K
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T R FH R IR
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HE L S 2 0L FH 2 RAEAE P A & %, RE = (N —N)/F % 100;

HEAE SR A= 7 ) R AE A B AR B A 7 e p= i, PFP =Y /F;

JIE ek L DTk 3 A it R I e i BRI R, FCR y = (Y —Y,)/Y % 100;

HE ek 2L L A TR FH 3R 46 A A Wi A B 7 480 R T IR )RR B A3 i, PE v = (Y —Y,) /(N —N);
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Microsoft Excel 2016 1 SPSS 20. 0 & {4 #£47
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TR GRS T 5 %o KA e R R R A7 e 22 57 (P 1), A DAL 150 ke/hm” F= iR, 7 9 466. 65 kg/hm’.
RACH#AE 120,150,180 kg/hm” B /= 3t 22 55 oG 12 2 X, AH Fb AN il 60 A Ak 38 43 5310 38 7 8. 9 %6, 14. 404
11.3%, My B &A= 5 53 B 1 17. 392 ,18. 56V%u 21.01%. AS[) ZUAE FH 4t b 2 9 K7 2 U 4K 48 B0 K
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H 3% 2 AT, RIS 5 A0 30 2 8] X /K RS A SR ESORD B R R 22 S e e i S, (B 5 R ACAL 3 T4
FRLE . 3 Pt L is 75 75 AL BOK R S5 IR B W5 1 5. 3520 ~8.47%. AN s % T =h, A3 T3 Th.
Jo kG T A 3 R AR IS 5 AL 2
2 ARAEBREEAEABEELEMNES

i " HREE/ kLR 45905/ TR T &/
(10" « hm™®) A~ % g
R A Ak 2 No 156. 75423. 27b 248.55+14. 61a 75.27+2. 20a 25.5840.097a
N90 182. 05+ 16. 85a 255. 42430. 09a 72. 844 1. 33ab 24.9340. 29b
N120 183. 15+ 14. 38a 247.98+21.07a 67.9541.56b 25.1640. 35ab
N150 179. 3022, 40a 253.10+£21.17a 71.8143. 19ab 24. 7940. 30b
N180 199. 65+6. 40a 228.8745. 00a 69. 064 3. 25b 24.56+0. 29b
AN IZ %5 hb 3 Tl 179.30£22. 40a 253.10421.17a 71.8143. 19a 24.7940. 30b
T2 182. 05+28. 68a 242.89+15. 43a 70.09+1. 57a 25.0240. 36b
T3 163. 354-24. 30a 245.17+20. 41a 69. 454 3. 58a 25.5240. 13a
T4 183.704-20. 63a 237.10+25. 47a 65. 73+4. 00b 24.58+0. 22b

W FBIR RNG SRR R AE 0. 05 K P2 RA S8, FH.
2.3 AEAREAENEELENRERKER KU TE

AN T) UIE 2 K RS AR W B ROLT- M AR 3 R, RS AF L b b AR WO TR R [A) UIE A AL 3
[ AR B/ S : N180.N150,N120,N90, N0, Hrfr, DUii & 180 kg/hm® Jydi . FEFF AL A R
WA o L AN it 0 A Ak B 00 238 0 68. 5 06 F1 37. 6 06, T RS AT S b b B R B B AR AE AL B N120, N150,N180
] 22 S ¥ e g it 2 S R RV A &= N AR A R WOCE fe i o N150, HOXTBRONO) W 48 & T 31, 40%,
HOFN120,N180 A BRI A WY i 22 5, HEIRI M & T FHnaH.

TEARTF ZAEHI i T o AN TR BUIE A2 25 Ak B R RE 828 W W i AT o 55 . il R B RIS (T i E 4 =
TAREFE A AR AR W, A E N s AL B 51,700 ~63. 19 %0 F1 21. 6% ~23. 7%, 1fii T1.,T2 Al
T3 ab 3R] 22 M TG4 & L.

3 AAKBREMAREENAERKER TN TE

" ” MAERBAR/ RE WA kg AR R/
kg i FF AT KL - kg
UL H] &4k 2 NO 0 34.27+2. 88¢ 88.96+5.13¢  123.23. =£2.85¢c —123.23
N90 90 40.641.71b 103.01+0.22b  143.61+1. 74b —53.61
N120 120 49.1246.96ab  108. 1744. 20ab 157.29+10. 61ab —37.29
N150 150 52.4749.04a  116.8940.97a  169. 3648. 85a —19. 36
N180 180 57.7746.56a  114.4449.99a 172.21+16.27a 7.79
RNz % 4k 1 T1 150 52.47+9.04b  116.89+0.97a  169.36+8. 85b —19. 36
T2 150 50.5249.47b  116.67+6.06a  167.1948.48b —17.19
T3 150 51.07+2.89b  115.36+7.57a 166.43+10.16b —16.43
T4 150 82.434-20.68a  123.46+4.37a  205.894-16. 34a —55.89
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A Tr) ENE 2 Ak 3 ) R WA 3R 8 BOAFTE 22 S (R ) B(E AR B/ - N90, N150, N120,N180,
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fH N120,N150 F N180 &b # ] 22 5 JF WA Ge i 2% & L. N120, N150, N180 4b B 1] AL Ak 20 3% WL ) FH 48 22
SILGT2E X, HRELL N150 Ab# . o 30.75% . b N90.N120.N180 /& 8. 11.2.37.3. 54 I~ H 4
s BEE AL &= A3 n, IERHEUR A2 77 IR IR AR . B W) ZUIE FH & R ISR A R 28 7 ) 2 8] 25 R 48
eF 3 . N150 4bBEAY AERE 5T MR R 2 25 3 T N9O A N120 AbH, {H A [ &b T 1a) AE R} 40 20 B R FH R 22
gt L.

76 A ) i & B (150 kg/hm®) I, AHXT TR AUIE T4 ZbFR, T1.7T2, T3 b3 A R #5505 ) 35 4 v
T 12.74%,15. 810,14, 85% » 1 T4 AL HE A NERNE R WA 2wk 55. 1%, A 3 b4 5 24. 359
~26. 3. VLW 45 B AUIE B 35 5 s 1 KRR R I WOR) R, ER W i R AR AR 2R L R
I) U 3 2 A 340 ) ERH 0 M 2 7 0 R R BTk 4 22 S e 127 2 . A [ T4 b3, b3 T3 348 1
JIE A SR 1 2 R R

*4 AMAEBRZELEAEHAYE
FUCHRAE R MORRFE ORI R RORHER A=) ORVR Tk AR R B R

. NHI/% RE /% PFPy/(kg+ kg D) FCRy /% PE\/(kg+kg D

RN & Ak 2 N90 71.7440. 85a 22.64+1.94b 98.77+2. 65a 6.88+2. 46b 30.46+12. 16a

N120 68.8742.46ab  28.3848.84a 75.08+1.59b 8.1541. 94b 22. 2345, 44a

N150 69.1543.77ab  30.7545.71a 63.11+1. 87¢ 12.5542. 5% 26.7748. 65a

N180 66. 4840. 98b 27.2149. 05a 51.1641.92e  10.0743.34ab  18.94. 0. 99a

AN 15 % 4k 23 T1 69.1543.77a 30.7545.71b 63.1141.87a 12.5542.59a  26.77%8.65ab
T2 69. 88+4. 47a 29.30+5. 65b 62.79+2.21a 12.08+3.15a  27.38412. 40ab

T3 69. 3040. 74a 28.8046.77b 63.8943. 45a 13.52+4.53a 29. 674 4. 66a

T4 60.3447.11b  55.10£10.89a  63.3241.29a 12.87+1.77a 15.53+5. 73b

34t it

3.1 AIEAEXNKEFERAZFN AN

£ B FH N0 2 £ 5 v R I AU R R AN A 7= ) i B s AR AR A R W], N120,N150,N180
Ak B KRR L 7 AN M b AR R B R T R (N0 IR B (N9O) , AR = R EA G
T2 X, B N150 KRR U S8 50 3 T N120,N180 4B (& 1), J5i K 3 32 & 7E i A & M 150 kg/hm®
FAFTT A B MR A TR R AR R RO (3 4, DT B TR R R 3 IR RN 4 SR (3R
3) . HETTHE S T KRG = AR T8 B (B 1), BT DA V5 B 5 0+ P B ¥ 3R KR I v, UE i it 44 4 7
150 kg/hm” 0] L4 58 4 v 7K A8 o 008 B9 WG T AR IE K R B 7= i A AR . AT ABRSE R, )R
W RS R 4 MR 165~195, 105~153.9,153. 9~169 kg/hm*™ % * | FIA&HF57 A L
HEFE R (120~150 kg/hm®) K ECHI [l . 11 A H T8 BLARS B 008 HE 77 & (140~ 206 kg/hm*)™, %R H A
JIEFH o S TG R Y L. H D PR T R R A B A 10 b B A R v Sk i . R R NE Ak B b 4 Gk
8 273.70 kg/hm®. i 76 2 B YIRS X B B 3L 6l 1 ) h 3 750~4 500 kg/hm” "™, PG 5y % BUARS X (g il
TR, mE MM 4 4 (D) HHIERI M S8 6 488. 6~7 772. 1 kg/hm” ™, Ky, A5 %12 M Ay S Ak
b 3 g TR RLRE L BT NS R B, W R AT BL BT R A AR S R S B A il D 17.2~23.9,93. 2~
95. 3 mg/kg™"*", AL T AR ¥4 12 1A LT AN AT AT B4 B (34 2 g/ke I 232. 2 mg/ke). T3 4b,
TRAE LS 2004 4F LR EUE RN 5T, 45 1 3R E KR AR R WA RN 39%, T AR P, AR A
IS it ) k7K e 20 3 LR 23 (B 42 e R IR Ak B A1) X9 /N 39 %6, T IR W g SR V2 38 T A K 1Y 38 I v IE
Be. AAHLIRAF YT, H S K R R RUAR R A, AR AR 3 T A A, DA B i K AR X AR
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LRI o R SR
3.2 EREEXMKBTERRZF AN

KR X R R WO A S BRI A K, i H 32 AU I8 2 0w i e KV L jT ABF g R FE R
T XA RE X, AL IE % LLEEAE . Sy BEAL . BEORLACE 23 3 WM I A HL. WA ISR BT, EUAE 23 U O AT
6026, BENL 40 Y0 it FH AL A B, BIVAT ZU5 # X 8 5 T /K R R L 7= o 0 b b AR 2 e T W R SR
AL AE S P R R XK R 2R KR B B RIR 0 e R R A DL R R A BRI L ik
i KR AE KR W3R TR, 5 1 S FEAR A 1 IR A5 A — B BUARAL B T3 HKRE = R
ARFE T, T2 AR 22 SIS o B S Bl TR 35 48w 1K TR IR B (3R 2), T X )™ £ A 3 i 34
(1), UV R H 3 YRR AR SR BN | 48 0 AORL AT WT LA 088 & 5 01 T 2 A B ER DT 84 7K A 1 T e
J i, B KO, RS IR ST R T, PR AR R IR L A R v AR 1 R R A ROCR . KR 1
Rl RS A A R IR T LR R, AR, M TR MR R A B (T 4208 2L AL 3RS AP R R
M B3R T 57, 100, HAEBAEAL B R R R A IR B % & T HAR 3 AL A (R 4, N E
TRl P R AL IS W 5 T OK R A SRR (3R 20, DATTHR & T K Ak B AR R UK R R (B D
i AR R AR S8k, TR AL IR 20 S48 BRI B ) 80 R WK R IO 2R B AE S AT
M (3R 3) T REAS 35 B A0 %60 B 0 R 20 PR35 75 Qe /R . PRk 2% 8 2 04 g 18 9= e TR Tl 3 ) R 3R OK
- e SR A R SR R ] e B R T AR ) T B T i — 2P B BT

4 & it

1) P4 rg X Y8 32 At 0 90~180 kg/hm® 34 8 B S AP K™= 5, 4 8 889. 6~9 466. 6 kg/hm”.
HorpEIE AR 150 keg/hm® B, Rz = AR KRR 3k 5 m.

2) TEMEA 2 150 kg/hm® 544 F . AILIE % LA JRZFLNENE « 43 BENE « FEAE =60 ¢ 40 : 0 i ]
TR, AT B K R R 4 BRI 4 SR

3) TER A AT, — WM B IR R KR i 5 ER R 2 5 LSt E L, HRERS
T U 1 TSR F 3%
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Abstract; Cold waterlogged paddy fields were the main form of paddy fields in Southwest China and, there-
fore, it is necessary to improve rice yield and nitrogen fertilizer utilization rate in cold waterlogged paddy
fields through reasonable nitrogen fertilizer management. In order to provide guidance in nitrogen manage-
ment of cold waterlogged paddy fields in Southwest China, a field experiment was conducted to study the
effects of different nitrogen rates and application regimes on the seed yield and yield components of rice and
on nitrogen use efficiency. In the experiment, nitrogen was applied at 0, 90, 120, 150 and 180 kg/hm”,
designated NO, N90, N120, N150 and N180, respectively. Three nitrogen application regimes were de-
signed, 1. e. the proportion of base fertilizer ¢ tillering fertilizer ¢ panicle fertilizer were 60 ¢ 40 : 0 (T1),
or 40 : 60 : 0 (T2), or 40 : 20 : 40 (T3), and a single application of controlled release nitrogen fertilizer
before transplanting (T4). The results showed that the rice yield of N120, N150 and N180 treatments
were significantly higher than that of NO and N90 treatments. NI150 have the highest yield of rice
(9 466. 65 kg/hm”) . and nitrogen use efficiency (30. 75%) , and its recovery rate of nitrogen fertilizer was
2.37% and 3. 54 % higher than that of N120 and N180. The rice harvest index (HI) in N150 plot was sig-
nificantly higher than that in N120 and N180 plots. Although there was no significant difference in rice
yield, biomass and grain nitrogen absorption between the three nitrogen fertilizer application regimes and
controlled release nitrogen treatment, the harvest index, seed setting rate and grain number per panicle of
T1 were higher than those of the other application regimes and controlled release nitrogen treatment. Tak-
ing into consideration the fact that the nitrogen level and basic soil fertility of the cold waterlogged paddy
fields of Southwest China are relatively high, a nitrogen rate of 120~150 kg/hm” and an application regime
of base fertilizer  tillering fertilizer : panicle fertilizer 60 : 40 : 0 are recommended.
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