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167.4 mge+kg', A% 35. 8 mg- kg, # M
316 mgekg” ,pH5. 91,
1.2 #&#

PRI BT AR AT 3R ik RS (MU 28 B AU
MUS50(40-0-0) .MU70(39-0-0) \JRZ (46-0-0) . T
1 W R 5 (0-46-0) L B R 4 (0-0-50) 415 B i 4

FEHl.
1.3 FHik
1.3.1 K& % MU &R 2 H Y F IR

ZHHRR 1.3.1.6 A1 1.9 %k, Hh
L. 3 A% 2 MU il JE Fc 7 Finite R 36 75 2236 10 19 25
B AR B REEG L. 6 £ MU i IR i 7 Al
Jiti R 25 TC 7 o S A Ak it S AR A A A A AR 1. 9
J& MU R A I3 2 PR 2R A B A 1Y 52 B A%
BOLBMAEIR R EN D IRRAL31.6 T, f
A~ MU %25 59 78),

I R H B AL X2 35 T, B A 3N X R

21 m*, 3 EK ., 5 H 18 Hi M IHHEF .9 H
25 AR . BT HANE N IR E (B N 46 70) B E K
TR A (& P, O, 48%) , B I K B R 48 (&
K, O 54%0) . /NIX A 322 8 Sk gk 40 % 3
He P R K E B 3 e B IR RO 25 50 . FH
B RO B AR HE AR A 2 v, LG A A 3
GNP 3 B : BEAR : AR =52 3+ 214 =it A .
PP AE AL — PR A . Al Ah B R IR R R (MU
G2 R AN AL T AU B AT B0 I i A — Y it
ASAFREIE . w5 4 3 A 43 #1471 MUS0
RS IR ZE VH MUT0 AU 843 JRE il MU 4
WAL, i 24 ANAb B AL 3 R E AL WM
Jiti AEAE Sk XoF R, 2% Ak B A Oy 2 UL 36 1. 3% 2 Ak
3. JKABATHE 20 cm, BRHE 20 em. /NIX (A SU3E JE
JH SRR T I, 2R B o, S AT PR HEE L B kK
B, Hoh ) A5 RO — 2

*x1 AEXEHEEE(A MU REBIRE)
Table 1 Fertilizer application amount of different treatments (replacing partial urea with MU50)
(gehm™)
Wz PU
¥ b B MUS0 iR ¥ B I B B I 5 A
No. Treatments Ca(H,PO2+H,O  K,SO, Base Top Panicle Ca+Mg
fertilizer  dressing  fertilizer
1 1. 3 %R # 4 fF MU5S0 626 343 252 0 0 0 152
2 1.3 fFFIH# 75 % MU50+25 % PU 470 343 252 136 0 0 152
3 1. 3 £ F 2 50 % MU50+50 % PU 313 343 252 272 0 0 152
4 1. 6 5| FH # 42 F MU5S0 506 343 252 0 0 0 152
5 1. 6 %A HI & 75 % MU50+25 % PU 380 343 252 110 0 0 152
6 1.6 {5 F H 2 50 % MUS50-+50 % PU 253 343 252 220 0 0 152
7 1.9 A5 1 240 5 MU50 425 343 252 0 0 0 152
8 1.9 f% R % 75 % MUS0+25 % PU 322 343 252 90 0 0 152
9 1.9 f5 A FH % 50 % MUS50+50 % PU 214 343 252 184 0 0 152
10 B P E 0 343 252 350 213 142 152
20 AT AE 0 343 252 0 0 0 152
1.3.2 MERA R FH KFEBGRG . /N W R — A it RUNE A B R SR AR AL /T RHA

5 mb BURE TR U RE L XA I I S A S 4 R A
R IR RO T DRk I 3 4 5 e i
PR S e R A

K I 7 I B 7K R A AT AR RL T 80 C 4t 2= {H
TR BT IS AR B 2R AL BB R o B TR - XX
KT A PLRE ZUE T E AR 2 AL

AR RIA I (U0) = it 2 Ak P AE R R 3T

Jiti 4t X< 100

WCAR T - 3 22 0 A 30 MK AR A3 BB, B Ak
PRI ) 10 fR A B FOR B0 L TR0 3 (45 50K, B
AN ISR 10 m?® Ji kLI 7=
1.3.3 &#®H5H WHEEBIEFR SPSS 17.0 5
Excel 2010 fFEA7 g8 it 0 A 5AE R Ll i LSD
2 R AT 2 R W R
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*k2 AEREHEIEER MU0 REDIRER)
Table 2 Fertilizer application amount of different treatments (replacing partial urea with MU70)
(gehm®)
JRE PU
P pis: ] MU70 o 3o B R i, iR i B HE 5 B kL
No. Treatments Ca(H PO, H, O KySO:  Base Top Panicle  Ca+Mg
fertilizer  dressing  fertilizer
10 B HL e 0 343 252 350 213 142 152
11 1. 3 1% H) H #% 4 i MU70 642 343 252 0 0 0 152
12 1.3 f5H A% 75 % MU70+ 25 % PU 482 343 252 136 0 0 152
13 13 f5H A% 50 % MU70+50 % PU 321 343 252 272 0 0 152
14 1. 6 13 F) B % 4 i MU70 519 343 252 0 0 0 152
15 1.6 f5H A% 75 % MU70+ 25 % PU 390 343 252 110 0 0 152
16 1.6 A A% 50 6 MUT0+50 % PU 259 343 252 220 0 0 152
17 L. 9 £ I %4 MU70 436 343 252 0 0 0 152
18 1.9 fEAM#% 75 % MUT0+25 % PU 330 343 252 90 0 0 152
19 19 R 50 % MUT0+50 % PU 219 343 252 184 0 0 152
20 ANt AL 0 343 252 0 0 0 152
*3 ARLEERE(ZEHEE
Table 3 Fertilizer application amount of different treatments(full fertilization) (g-hm™)
R% PU
£ b i W R i iR . ; B URL
O T o
fertilizer  dressing  fertilizer
10 H AL e 0 0 343 252 350 213 142 152
A 4 75 % MU50+25 % PU 608 0 343 252 176 0 0 152
B 48 50 % MU50+50 % PU 405 0 343 252 352 0 0 152
C 4 75 % MUT0+25 % PU 0 624 343 252 176 0 0 152
D 4# 50%MU70+50%PU 0 416 343 252 352 0 0 152
20 At AN 0 0 343 252 0 0 0 152

2 #RS5nbr
2.1 MU50 1 MU70 X7k 8 T 38R 5 9 2% i
e 4 ATAL, 4 it I 4 R A T AR AT
e A AL 1A 11 R/ S AL T AME AT . I H
I T8 AU AL Ab 2 10, Al S HIEM A A S =
e 3 T B il 280 e AN R 3 — o R, it AE
DA SRR R R, SR A
T L5t A 4 MUS0.MU70 (40 B (kb P A LB,
C.D)filifif & & /= & Tk s e (¥ 1.1, A
MU70 4b 866 A A % & s T MUSO Zh 3,
2.2 MUS50 # MU70 337k 8 & BEF) F R B
f & 5 Al g0, o8 bt IE 1 B0 T BR AL B 3 A,
AbFE1.2.11.12.13 By A& NEF) H 2R AL T 5 it

AEALEE 10, 402 3 ZHE A R & HLE AL & 0. 14
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Fz4 MU0 #1 MU0 kBTt ERESENZN
Table 4 The effects of MU50 and MU70

on nitrogen content in rice soil

Ak 3 £ O\p) B A R (ND
Treatments T-N/% A-N/(mg+kg!)

A A 0.211 167. 4
A 0.232 139.7
B 0.239 136.0
C 0.234 139.7
D 0.217 128.6
1 0.199 102.9
10 0.203 104. 4
11 0.197 110. 3
20 0.174 88. 2
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HAA, £8EIEAI A B.C.D &0 2 WE FAE X KRR A KRB SN TR, £

WA . Am iR AB.C REF]H R
i T AL AR A B 10, 4b 3R C B IR R H R 8
MU 4 & 7 8.33 A ai. AP B ST
8. 19 Zr s A B A $2755 T 4.55 H Ay,

2.3 MUS50 #1 MU70 Xtk FE =282

2.3.1 MUS50 & & b e st K45 = % % = BBk
M Frh B 6 AT, A5 e A B AR R
O3 BERL REORL B AR TR MM AL (A 3 10) . 0

B A H b A 38 B R R AR A, e R AT TG
8.53% ; Ab B 4 Ay FH K d5 /. BRSO AR K
6.49% s &b B 1 1 43 BE B H K. Ho R i AT 1K
14,20 % s b B2 %) el B30 S5 K . Eb B B i AR A%
18.16% ., ALBH 2.5.7.8 By T kL 5 i 5 K jiti A
Ab B, HC Ath Acb R 5 H R AR A BRAG . BRALFE 1 AN
2 By 25 S AR T H R0 it AT Ak B G At b B A H
JEAE AL B R 1. 92 % ~7. 04 %,

*®5 MU5S0.MU70 34k & @ AR F A R 5954
Table 5 The effects of MUS0 and MU70 on nitrogen use efficiency of rice
o R B R B T U A
Treatments Nitrogen uptake by Nitrogen uptake by Nitrogenous fertilization/ Nitrogen use
straw/(gehm?) grains/(gehm?) (g+hm?) efficiency/ %
20 2.84 3.07 - -
10 4.69 5.72 10. 33 43. 66
1 3.36 4.73 7.97 27.49
2 4.27 4. 69 7.97 38. 36
3 3.83 5.57 7.97 43. 80
11 3.5 4.73 7.97 29.14
12 3.94 4.5 7.97 31.75
13 3. 68 5.26 7.97 38.08
A 4.55 6.25 10. 33 47. 44
4. 69 6.57 10. 33 51.85
C 5.12 6.15 10. 33 51.99
D 4.23 5. 83 10. 33 40.18
F6 MUSO MKFE=E MK
Table 6 The effect of MUS0 on yield traits of rice
e B 5 8IS B BERR R TkLHE RS
Treatments Plant Pancle Number of Grain number 1000-grain Seed setting
height/cm length/cm tillers per hole per pancle weight/g rate/ %
1 80. 91 16. 19 44.1 79.2 25.90 90. 91
2 82.02 15.54 50.5 71.2 26. 44 88. 95
3 77.67 16.13 49.1 81.3 25. 84 97.45
4 79.85 15. 43 48. 8 80. 8 24.72 93.72
5 77.48 15.68 49.5 69. 6 29.50 94. 92
6 77.70 15. 54 50. 6 72.7 25.49 95. 96
7 78.92 15.68 45,2 74.4 28.32 96. 68
8 76.42 15. 51 45.7 73.1 27. 44 92.79
9 78.14 15.74 49.1 71.9 26.11 94.18
10 83.55 16. 50 51.4 87.0 26. 24 91. 04
20 73.17 14. 43 31.0 69.1 26.01 93.15
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2 7 AT AL, 45 it FH AR0NE Ak B Y 7 R 34 A
Ew T NN OA IR C4b B o200, BT YE H R
58.12% ~95.93% . £ Ui % HE Ab (1) 7= 5 ¥ 4IK
T Mt AR CAhEE 10D, it ROIE AL FE A AR B 3 L
AL AL I 2. 23 %, 7R 2 ORI 3 HoAfth
Jit A Ak B 7 A 34 S IS T R AE . R DA
FIMIE A9 I 5 g b B 10 > kb BE O3 > 4b B 4 > 4b
OIS O # 2> 403 7> A0 #F 8> AbHE 6
= hb PR 5> b ER 20,

R7 MUSORERIENKEETEH

2.3.2 MU0 iR Z LT KA F T AT T HRK
R A I ] I O P 5 = LN 7 =N o5
BB B AR T H RUME AR CRbEE 10) 5 A0 EE 16 N
13 AR v T B A At 4% ek 20 A B A A K
R T8 AU AL . BRI RS KR AE R AT
WL T —E WS, BRARFR 13 TR0 8% T % A1
Jita L o HCAth Ah B2 R T R B AE . BRALFR 13 2558
R H FUM AR 1. 07 0, HoAth b R 2% 52 Z 55 5 #1
MR 4.49% ~7.79%,

Vg

Table 7 The effects of MUS0 reduced fertilization on yield of rice

R A L 5 ANt AU L
b 3 7 Comparing with conventional fertilization Comparing with no nitrogenous fertilization
Yield/
Treatments | 667 m?) 1 17 7 B
Increase yield/(kg+667 m?) Increase yield rate/ % Increase yield/(kg+667 m?) Increase yield rate/ %
1 550 bAB —77 —12.28 230 71.87
2 540 bAB —87 —13.88 220 68.75
3 613 aAB —14 —2.23 293 91. 56
4 566 bAB —61 —9.73 246 76.87
5 506 bB —121 —19. 30 186 58.12
6 523 bB —104 —16.59 203 63.43
7 533 bAB —94 —14.99 213 66. 56
8 530 bB —97 —15.47 210 65.62
9 543 bAB —84 —13.40 223 69. 68
10 627 aA - - 307 95.93
20 320 cC —307 —48.96 - -

[ BN AR KNG F8E 5 J R /R 7E 0. 01 F1 0. 05 /KF B E 2R, TR,
Different capital and lowercase letters in the same column mean significant difference at 0. 01 and 0. 05 level,the same below.
* 8 MUT0 stkE~= MK
Table 8§ The effects of MU70 on yield traits of rice

e R K 175 BERR b %L RRA ZE9iR
Treatments Plant Pancle Number of Grain number 1000-grain Seed setting

height/cm length/cm tillers per hole per pancle weight/g rate/ %

11 76. 94 16. 16 41.3 74.2 27.60 97.21
12 83.54 15. 86 47.5 79. 4 26. 68 95.13
13 82.58 16. 68 47.5 86. 6 25.95 90. 07
14 82.50 16. 04 43.7 69. 6 26. 88 96. 07
15 76. 80 14.74 40.5 67.5 26. 46 97.53
16 78. 85 16. 94 47.1 84.0 27.00 95.79
17 81. 05 16. 56 49.5 78.9 28.43 95.43
18 75.92 15. 64 42.7 68.7 27.92 96. 70
19 81. 21 16. 40 42.2 82.3 26. 31 98.13
10 83.55 16.50 51.4 87.0 26. 24 91. 04
20 73.17 14. 43 31.0 69.1 26.01 93.15
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6 9 T, 4%t FH U0 Ab 3 A 7 Ak 3 8 T
A IR ik 3200 B S 1 K 54. 0626 ~
95. 93, Fo it 2 IR B B E AT . AW AU
Qb B 7 R ) 8 AR T LM AE (b B 10D Wit
SN b 3 rh b B 13 H R MG AU 11, 326, 7

T 25 5 O S 2 KT 5 A ek it 220 N8 Ak B R R i
JE A 77 o 22 S5 0k B AR B 3K F- . 7 DA B Y
I Sy A B 10> 4b B 13> 4b 38 17> 4h 3 16> 4b
15> AbFE 19> 40 HE 14> 40 FH 11> 4030 12> 4
18> kb 20,

F9 MU0 B EMEENKE~E% M
Table 9 The effects of MU70 reduced fertilization on yield of rice
5 R A L 5 Rt A8t A
b 3 F’:E Comparing with conventional fertilization Comparing with no nitrogenous fertilization
Treatments (kg:l;d;,z) st 7% e s
Increase yield/(kg+667 m?) Increase yield rate/% Increase yield/(kg+667 m?) Increase yield rate/%
11 503 bB —124 —19.78 183 57.18
12 500 bB —127 —20. 26 180 56. 25
13 556 bAB —71 —11.32 236 73.75
14 510 bB —117 —18. 66 190 59. 37
15 530 bB —97 —15.47 210 65.62
16 540 bB —87 —13.88 220 68.75
17 546 bB —381 —12.92 226 70.62
18 493 bB —134 —21.37 173 54. 06
19 523 bB —104 —16.59 203 63.43
10 627 aA - - 307 95.93
20 320 ¢C —307 —48. 96 - -
2.3.3 MU50 2 MU70 4 # sk festk4s > F A B.CIBES I LLH BUMEALHE N 5. 4596.9. 14 %%

FEERG Y R 10 AL B ALB BB
VA G R AR RS 1. 62 % FN 5. 37 %, b B C
H1 D AR R M AR 2. 26 %6 Fi 4. 36% . Ab
A B.C.D B REK KT 5 MAE . 4P AL

* 10 MU50 a1 MU70 £ EHEEXKE~E

MI5.25% ., AbFE A B.C.D M RER B0 @ T % #
M . AL ALC.D 8Tk 5 R T H R .
VLB I ] 4> B MU50 MU70 Xk FEAE KRB A
— MR UEVE .

4 B & F B 3 0

Table 10 The effects of full MU50 and MU70 on yield traits of rice

e R = 8N BN BERL TR EL T kL 4590

Plant Pancle Number of Grain number 1000-grain Seed setting
Treatments ) . .

height/cm length/cm tillers per hole per pancle weight/g rate/ %

A 84.90 16. 20 54.2 95. 82 26.95 95. 82

88. 04 14. 86 56.1 88. 37 24.18 88. 37

C 81. 66 16. 02 54.1 96. 49 29.54 96. 49

D 79.91 15. 60 51.3 92.98 27.11 92.98

10 83.55 16. 50 51.4 87.00 26. 24 91. 04

20 73.17 14.43 31.0 69. 10 26.01 93.15

e 11 n] 0, 450t FH ZUIE A B 7= 5 35 v
AHtE ANE ChE BE 20) . 48 72 35 B D 90. 63% ~
107.18% . 4b ¥ A, B 4 5 b % B it AC 3 7=
2.55%F 5. 74% . Ab B C. D Fo H KL iE AR U

Lo11% A 2. 71 % o H 4% Jite FH 260 A0 Ak 241 i) 4 7= 1 2%
SR E . 7R R B A R Ab B B> 4b B
A Kb H 10> 403 C>4b B D> 4bFE 20,
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Table 11 The effects of full MU50 and MU70 on yield of rice

558 B JE L 4 5 AN U L
b 70 }tf Comparing with conventional fertilization Comparing with no nitrogenous fertilization
Treatments (kg:l; fw s s s s
Increase yield/(kg+667 m?2) Increase yield rate/% Increase yield/(kg*667 m?) Increase yield rate/%
A 643 aA 16 2.55 323 100. 93
B 663 aA 36 5.74 343 107.18
C 620 aA —7 —1.11 300 93.75
D 610 aA —17 —2.71 290 90. 63
10 627 aA - - 307 95.93
20 320 bB —307 —48. 96 - -
3 SwS5iHe FRUCH A R 2 TR LA AC A s st MU i
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B TERE . Ty T e gy FORORSE LI 5 e SN0 e 1L
AT A7 VL | BB R KR X 0 3K I 2% R
HOM BT W4 i MUS0 MUTO fabmmpg 1BV T VKA RSSO RSB
o S TR TG AR . L MU70 bR e 5 D5 Lk

. [1] G284 W0, B, 25, T O d i 0 A5 -2 S8 MR A X
==y e =1 BX
B T MUSO AR JR. 53 5h, AT BF 5T 2R AN ) 5 REW R RG], 2425 B B 2% 4. 2015, 24 (2).

O Y TS ot P s %k - MR S R S L AT e 255-262.
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) Y X s B M)

2007,7(1):99-109.
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\ . . \ - FIER Ty (1] M9 E 7 5 I8k # M, 2019,
N7 0 5 MIUT0 b 308 L3 976 A 07 A iy oo T
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T BRI B 2% B O — Y e it A Ak R K e 7 3996-4006.
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ATFTEAC I AR RE Ay 2 R MDA 19 5L 0K i B HENE e 58 [0 ]. AR e Tl . 2011, 38(4) » 18-22.

UCHERGAT » 17 DL 25 8 0 JLFOR 7 8 R 1a) g oo b 0 5. R 4000 IR0 R 0 B
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Effects of One-off Application of Poly Urea Formaldehyde(MU)
Fertilizer Under Reduced N Rate on Rice

FAN Li-chun' ,SUN Lei’ , WANG Li-hua’, JI Jing-hong” , GAO Zhong-chao’ , LIU Shuang-quan’ ,
WANG Shuang®
(1. Heilongjiang Beifeng Hengtai Agricultural Development Limited Company, Harbin 150028, China; 2. Soil

Fertilizer and Environment Resource Institute, Heilongjiang Agricultural Academy of Sciences, Harbin 150086,
China)

Abstract: In order to reduce the amount of nitrogen fertilizer, Suijing 27 was used as material in this study. The
effects of conventional fertilization, non-application of nitrogen fertilizer and several different application rates
of poly urea-based formaldehyde on rice yield. nitrogen use efficiency and soil nitrogen content were studied.
The results showed that the content of soil alkali-hydrolyzed nitrogen decreased with the decrease of fertilizer
application. Under the same fertilizer application, the content of soil alkali-hydrolyzed nitrogen of full poly urea
formaldehyde treatment was higher than reduced fertilizer treatment,and the content of soil alkali-hydrolyzed
nitrogen in MU70 treatment was higher than MU50 treatment. The nitrogen use efficiency of reduced fertiliza-
tion was lower than conventional fertilization,and the nitrogen use efficiency of full poly urea formaldehyde fer-
tilization was higher than reduced fertilization combined with urea treatment. The plant height, panicle length.
tiller number and grain number per panicle of all reduced poly urea formaldehyde treatments were lower than
conventional fertilization,and the number of grain per panicle and 1000-grain weight per panicle of full poly u-
rea formaldehyde fertilization were higher than conventional fertilization. The yields of all nitrogen reduced
treatments were significantly lower than those of conventional fertilization. The yield of full amount of MU50
treatment was higher than conventional fertilization,and the yield of full amount of MU70 treatment was lower
than conventional fertilization. The results showed that the application of full amount of MUS50 could ensure
rice yield,and nitrogen use efficiency was higher than conventional fertilization.

Keywords: rice; poly urea formaldehyde(MU) ;one-off fertilization; yield; nitrogen use efficiency
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