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Abstract

and utilization of rice in Guangdong Province. [ Method] Guangdong paddy soil and Yuexiangzhan rice were used as experimental materials,

( College of Natural Resources and Environment, South China Agricultural
[ Objective ] To explore the effects of different new nitrogen fertilizers on fertilizer loss, efficiency improvement, nutrient absorption

and the effects of nitrogen fertilizer synergist ( containing urease inhibitor) and nitrogen reduction, multifunctional nitrogen fertilizer ( sulfur
coated urea) and its nitrogen reduction, Wuliangwang ( containing urea formaldehyde slow release nitrogen) and its nitrogen reduction on rice
yield, nitrogen, phosphorus and potassium fertilizer absorption and utilization efficiency were studied with no fertilization and conventional fer-
tilization (urea application alone) as control. [ Result] Compared with conventional urea, the yield of Wuliangwang ( containing urea formal-
dehyde slow release nitrogen) and its nitrogen reduction treatment increased by 35. 9% and 27. 9%, respectively. The absorption and utiliza-
tion efficiency of nitrogen, phosphorus and potassium in Wuliangwang treatment increased by 59. 9%, 110. 0% and 35. 1%, respectively. The
absorption and utilization efficiency of nitrogen, phosphorus and potassium in Wuliangwang nitrogen reduction treatment increased by 56. 0% ,
70.0% and 23. 3%, respectively The results showed that the effects of synergism nitrogen fertilizer (including urease inhibitor) , multi-func-
tional nitrogen fertilizer ( sulfur coated urea) and nitrogen reduction treatment on rice yield and nutrient absorption and utilization efficiency
were similar to those of conventional urea treatment. [ Conclusion] According to the effect of reducing weight and increasing income, the per-
formance of different new nitrogen fertilizers was Wuliangwang = Wuliangwang reducing nitrogen by 20% > synergistic nitrogen fertilizer =~
conventional urea > multifunctional nitrogen fertilizer reducing nitrogen by 20% =~ multifunctional nitrogen fertilizer = synergistic nitrogen fer-
tilizer reducing nitrogen by 20%.

Key words Rice;New nitrogen fertilizer; Reducing fertilizer ; Increasing efficiency ; Nutrient absorption
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HIF) , ZIRERIE (30-0-0, FiAL A IR E ) , FARAE (23-10-
16, NS IREE 2 B R) , it B R 45 (0-12-0) , S fL#F (0-0-
60) .
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Table 1 Fertilizer application amount of potted rice under different 1.7 HEESH R HEE R Microsoft Excel 2016 SAS #X
treatments o/ % Pt T 22 AT
e FLAE Basal fertilizer 2 ZERE5HE
I N IPN =1 = 73 = = ~ /,
Treatment R ?% %%j;glé TOMUE SRERRAE  Sbs 2.1 Z‘H%ﬁﬂﬁﬂﬁﬂﬁkfﬁ?i&}ﬁimﬁi%H’\]%ﬂlﬁ] EE

22 W T IS [) 26 A UM Wk 35 5 o K e FF o A R

n oa 0 0o e e BCSTRITAE, SR, TR ARTIR TR AL Bk
T3 0 10.40 0 0 17.4 6.30 Tk P RO e A . 5 R FE AN L, AL  TORE | TR
;: 8 ﬁ 2 12 0 8 gj Z ig HE OBl R BRI R FF 3 40038 0 1 11.9% (17 5% .19. 6% ; .
o o o s o 14 e NRTE T 4R E il 22 Ak T80 1 5 2= o L PR 2 b LS A T
T7 0 0 0 209 0 0.76 35. 9% \27. 9% ; 345 RN D A B KR A A B 1) T b2 2
T8 0 0 0 16.7 3.5 1.88 FREUMFAN IR T 4.92% 4.79%,
*2 FAEHBEGALLEINKFEERF=EMHE RN
Table 2 Effects of different new nitrogen treatments on yield and yield components of rice

4 Al Tk 5 e R
% :imenl Fe%%ﬁi%%pe Str?ffv%ght No. of'ﬁffj?iflspikes Real ::of(?uction 1 (;r()(f\%fun Seiﬁij;ng

o/ /8 o/ weight//g rate//%
T1 CK 112.36 d 56 d 92.62d 30. 87 be 77.34 ¢
T2 R 147.80 b 72 abe 126. 94 be 30. 88 be 88.95 a
T3 AL 165.46 a 76 ab 128.55 be 31. 11 abe 85.54 ab
T4 T R AR A 20% 146.40 b 67 be 113.23 ¢ 32.40 a 84.78 ab
TS Z IR 126.63 ¢ 65 ¢ 115.95 ¢ 30.13 ¢ 88.28 a
T6 ZINRE RN 20% 129.97 ¢ 73 abe 134.56 b 31.74 ab 83.01b
T7 FLARAE 173.69 a 80 a 172.57 a 32.36 a 84.84 ab
T8 FURRREN A 20% 176.74 a 78 a 162.30 a 31.58 ab 87.47 a

T « (RPN [E)/NE RS R AN R Ak 2R ] 22 57 .35 ( P<0. 05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P < 0.05)
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PR, TR B Ak 3R R B 9 R0 Ak 38 %o 7K A BT AR P 383 o
1o HHHUIRZ A FIAN H , FORRRE AR P sk 20 Ak B 17 5
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T 59.9% .56. 0% , FALRFFI R BERE T L2 L5
¥, B A 77 B BN T 38. 8% .59. 8%, £ IIREE N
IR I ENEA 2 R RO B LR AL B 1. 6 %, /UIE
A7 1 B 4 T 32. 5%
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Table 3 Effects of different new nitrogen fertilizer treatments on nitrogen use efficiency of rice

. AR AR AACERITTACE AU VE )

sl iy =g . . . AR - ; L

Treatment Fertilizer type Total nitrogen uptake Nitrogen absorption and ~ Agronomic utilization efficiency Partial productivity of
| i o/ % utilization efficiency//% of nitrogen fertilizer,//kg/kg nitrogen fertilizer//kg/ kg

Tl CK 3.47 e — — —

T2 HHIRE 5.81 be 43.36 cd 7.28¢ 26.45 d

T3 AR 6.17 b 49.69 b 6.61 ¢ 26.03 d

T4 TS A R 2 20% 5.30d 31.38 e 7.03 ¢ 30.49 ¢

T5 Z iR 5.40 cd 39.18d 6.49 ¢ 24.16 d

T6 ZIHe RN 20% 5.84 be 45.77 be 11.83 b 35.04 b

T7 FUHRHE 7.21 a 69.34 a 16.29 a 36.70 b

T8 FUHIESA 20% 7.07 a 67.63 a 18.31a 42.26 a

1« R BN R /NE S BE R A R b L ) 22 57 W % (P<0. 05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P < 0.05)
2.3 FAEFHBEEEIKEBERNFARENRM MR 4T IR TR AR A A B B R R A B 2. 1,17
R, TR Ak L R R il ALk 0T 7K R ol A ) 28 5 e P OH MUPRER , ORI AL JHR TR PR ok Ak 2 P B AR 2 1)
o SR HURFALTAN L, TORAE R FORIE S RAL B B0 SRR T 13 1 O A5 TURRIEAR PHURI TORRIE Do S0 B
Wik W E AN T 37. 8% \24. 4% s WEALWSORI A7 T, Tk AOBRAL A7 0 R SR AL B N 1 35. 9% \27. 8% .

R4 TAEFFBEFIELLET K EBIER ARENIN

Table 4 Effects of different new nitrogen fertilizer treatments on phosphorus fertilizer utilization efficiency of rice

— §SY a0 BRAL MR H % BRABA AR R BRI )
Ak L Total phosphorus Phosphate fertilizer absorption A, ic utilization effici Partial productivity of
Treatment Fertilizer type otal phosphorus osphate fertilizer absorption  Agronomic utilization efficiency artial productivity o
uptake//e/ 7% and utilization rate//% of phosphate fertilizer//kg/kg  phosphate fertilizer//kg/kg
T1 CK 0.54 f — — —
T2 HWHURZR 0.82 cd 13.29 cd 16.72 be 60. 74 be
T3 RN 0.84 ¢ 14.25 ¢ 15.09 be 59.11 be
T4 A AR A 20% 0.70 e 7.88 e 10.16 ¢ 54.18 ¢
TS ZIIRERNE 0.70 e 7.62 e 11.46 ¢ 55.48 ¢
T6 ZINRER TN A 20% 0.74 de 9.78 de 20.36 b 64.38 b
T7 TARAE 1.13a 28.06 a 38.55 a 82.57 a
T8 FARFEIR A 20% 1.02 b 23.03 b 33.63 a 77.65 a

1 WG RING b R R R AL 2R ) 22 57 .35 (P<0. 05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P < 0.05)
2.4 FAEFBREKEFERHALENZmM hERS T RAFRRARCE SERA T, 5% R E LA L, 20
AR PR RO AE R AR AEAE B 25 5, TORIERA  34An T 17. 2% ~20. 0% ,23. 3% ~ 35. 1% ,86. 9% ~ 114. 1% |
MR P 9 U AL 3 I I T e BRACMORI R B 27.8%~35. 9%,

RS AREFHBEFIELLERTKFEHIEF AR

Table 5 Effects of different new nitrogen fertilizer treatments on potassium fertilizer utilization efficiency of rice

g 2K S L UGl EES PR AR PR AL 1

Treatment Fertili ﬁlj: Total potassium uptake ~ Absorption and utilization ~Agronomic utilization efficiency Partial productivity of
reatmen eritizer type o/ % of potassium fertilizer//%  of potassium fertilizer//kg/kg  potassium fertilizer//kg/ kg

T1 CK 1.87d — — —

T2 HHURR 2.55¢ 22.70 b 9.90 be 33.41 be

T3 AR 2.69 be 26.10 a 8.30 be 32.51 be

T4 TSk A IR 2 20% 2.16 d 10. 16 ¢ 6.09 c 29.80 ¢

T5 ZIREREIL 2.05d 9.85¢ 6.30 ¢ 30.51 ¢

T6 ZHRE AN A 20% 1.98 d 8. 11 ¢ 11.20 b 35.41b

T7 FUHRHE 3.06 a 30.66 a 21.20 a 45.41 a

T8 FUHRHEISA 20% 2.99 ab 27.99 a 18.50 a 4271 a

TE : RIS RING TR AN R b B ) 25 5 {3 (P<0. 05)
Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P < 0.05)
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