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( ) 33. Img kg (NHs0AcK) 188.4 mg kg '
5.000 g 250 ml , ( 2 mm,
150 ml , , , 46%) 100 d
25°C , , ( 40%), P20s 2
, 150 ml 14% , K20 260%
20 , 5 \ 10 )
, 80% , .
10 an , (
10 em ) 10
, 10 ml 2002 6 2 .10 10
100 ml , \ 5.00 ml i
. 3 2003 6 10 .10 1
1.1.2 8 (1
. 16 m*(2 m x 8 m),
. . 20 an % 20 cm, 3~5 1~ 3
(0~ 20 cm) : pH( 1o 1) , 3 ,
7.5, 120 g kg ', 0.867 g kg™ ', 60 cn ,
96.3mgks |,  (P)0537g ke |, (Olserr P)
1
Table 1 Treatments of field experiment
(N (P,05) (K0)
Treatmert code N fertilizer application rate P fertilizer appli cation rate K fertlzer application rate
(N kg ™ ?) (P05 kg huni~2) (K>0 kg ™ 2)
1( ) CK1 0 0 0
2 ( ) CK2 0 67.5 202.5
1 CRF1Y 150 67.5 22.5
2 CRF2 300 67.5 22.5
3 CRF3 450 67.5 202.5
1 CUF1? 150 67.5 22.5
2 CUF2 300 67.5 22.5
3 CUF3 450 67.5 22.5
1) CRF: Contwolled release fertilizer; 2) CUF: Common wrea fertilizer
1.2 NH40Ac — ,
(0~ 20 an 20~ 40 cm H280, — —
40~ 60 cm) R 13
, SAS
0°C \ 1161 (SAS Institute, 1999)
, 2
\ (2 mol L™'KCl
- ) HCIO+H,S04 2.1
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2.3

Rice shoot N content (g kg)
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Fig. 4 Dynamics of N content in rice shoots
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Rice root N content (g kg'')
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Table 2 Plant biomass of rice for different treaments(g m~ 2)

RAHA0A10L)

Treatment code Tuming green stage Tillering stage Heading sage Maturity stage
1 CK1 95.92f 331. le 831. 5e 1 470f
2 CK2 114. 7e 359. 8de 906 7d 1 682
1 CRF1 118. 2e 465. 3cd 1 103be 2 103d
2 CRF2 137. 6d 557. 3ab 1 167b 2 295b
3 CRF3 150. 8¢ 603. 9a 1296a 2 542a
1 CUF1 142. 2¢d 405. 2de 959 6d 220c
2 CUF2 1&.3b 470. 6¢d 1 056¢ 2 331b
3 CUF3 227.9a 506. 3be 1 130b 2 490a

1)

the same letter are not significant in difference at the 5% level

>

3

Table3  Comparison in grain yield of rice between different treatments

(p< 0. 05) Means in the same vertical column with

)

(X?- CK1)/CKl

(X- CK2)/CK2

(X- CUF1)/CUF1 (X- CUF2)/CUF2 (X- CUF3)/CUF3

Treatment Grain yied % %o % %
Year ode (kg hm~ 2) Tncrement Increment Increment Increment Increment
2002 1 CK1 4 520¢ 0 - - - -
2 CK2 5280f 16.8 0 - - -
1 CRF1 8 490¢ 87.8 60. 8 34.6 16. 8 1.9
2 CRF2 9107 101. 5 72.5 44.4 2.3 9.3
3 CRF3 9 803 116.9 8.7 55.4 4.8 17.7
1 CUF1 6 307e 3.5 19.5 0 - 13.2 -
2 CUF2 7270d 60. 8 37.7 15.3 0 -
3 CUF3 8 330c .3 57.8 32.1 4.6 -
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(XY~ CK1)/CKl (X~ CK2)/CK2 (X~ CUF1)/CUF1 (X- CUF2)/CUF2 (X~ CUF3)/CUF3

Vear Treatment Grain yiel % %o % % %
@de (kg hm™?) Increment Increment Increment Increment Increment
2003 1 CK1 4 872c 0 - - - -
2 CK2 6 126¢ 5.7 0 - - -
1 CRF1 11 799 142.2 R.6 39.9 37.6 15.1
2 CRF2 12 030a 146.9 %. 4 42.7 40.3 17.3
3 CRF3 11 283a 131.6 .2 33.8 31.6 10.0
1 CUF1 8432h 7.1 37.6 0 - 1.7 -17.8
2 CUF2 8574 76.0 40.0 1.7 0 - 16.4
3 CUF3 10 254a 110.5 67.4 21.6 19.6 0
1) s (p< 0.05 Means in the same vertical column with
the same letter are not significant in difference at the 5% level; 2) X: 8 X represents any one of the eight treaments
2003 ,
( 3, (CK1  CK2) , (CRF3)
, 37. 6% ~ 146. 9%,
>
29.7 15.4 10.1
s P >
40. 3% (CRFT1) CRF3
( CUF3) 15.1%
2003 2002 , ,
: 10. 1~ 29.7 ,
P
2002 2003 ,

2

800~ 900mm, 2002 2003

1200~ 15 00 mm, 3
; 1)
; « 3
,2003 2) :
3) :
2.5
4)
(4 ; ; ,
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4 b

Table 4 Nitrogen content of plant and nitrogen use efficiency i diferent treatments ( 2002)

2)
N content of the plant (gm™ ?)

- Nitrogen use efficieney
Treatment code

Turning green stage Tillering stage Heading stage Maturity sage e
1 CK1 0.721g 3 492de 4.543d 10. 56h -
2 CK2 Q0 970f 3 (83e 6. 9Blde 12.57g -
1 CRFI1 2.58lc 7. 103b 14 2b 2.39d 512
2 CRF2 3 343b 8 &87a 16 14b 25. 11c 36 8
3 CRF3 4.262a 9 116a 19 18a 32.30a 391
1 CUF1 1.618e 3.93d 8.254¢ 17. 94¢ 215
2 CUF2 2 053d 5. 158 16 37b 21. 14e 21 4
3 CUF3 2. 665¢ 7. 45% 15 70b 27. 80b 290
1) R (p< 0.05) Means in the same vertical column with
the same letter are not significant in difference at the 5% level; 2) (%)= ( (ghm %) - CK2 (ghm ?))
x 100/ (g Nitrogen use efficiency (%) = (N content of plant of fertilized treatment (g hm™2)— N content of plant of CK2 (g hm™2)) x 100/
amount of applied N per hm™ 2
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RELEASING CHARACTERISTICS OF CONTROLLED RELEASE NITROGEN
FERTILIZER AND ITS EFFECTS ON RICE YIELD

Song Fupeng  Zhang Min

Shi Yanxi

Hu Yingying

(College o Rewwrses and Erwironmert, Shandong Agricultural University, Taian, Shandong 271018, China)

Abstract Nitrogen release experiments and field experiments were conducted to study release charaderistics of the cwrr

trolled release fertilizer( CRF) coated with hydrophobic material ( organic macromoleaule polymer) and its effedt on rice yield as

compared to common urea fertilizer ( CUF) . The results show that nutrient release of the CRF in water met the requiraments for
controlled-release. Compared with the CUF, the CRF significantly increased the contents of alkalytic N(ALR-N) and NH,"-N in
the paddy soil, facilitating N uptake by the roots of rice. There was no difference in total biomass of the rice plants between the

different nitrogen treatments, but the results of two years’ field experiments show that the grain yield of the rice in the CRF trea-
ments was 10% ~ 40% greater than that in the CUF treatments. Fspecially, the CRF, applied at a rate only 1/ 3 of the rate of
the CUF, also increased the grain yield of rice by 15. 1% in 2003. Under the local paddy field conditions, the results proved
that the nitrogen use efficiency of CRF was up to 51. 2% in 2002. The CRF showed its advantages of controlling release of N

nutrient, pramoting N uptake by the rice, increasing grain yield and nitrogen use efficiency, and reducing nitrogen application

rae.

Key words Controlled-release fertilizers; Release characteristics; Rice; Grain yield; Nitrogen use efficiency



