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PHILIPS XL 30 ESEM , IB5. 0 50 ,
, : Acc. V20 kV, Spot4. 0 -
[7]
1.3 1.4
1.3.1 : L1 1.4.1 (1)
1.2.1 : : : L2.1; : 1. 1. 1;
. pHS5.25( L5, : : P05 115.4 g kg™ s :

33.8gke ', N P K 0.18 g kg™ , K20 600 g ke ' :
0.24 gkg' 2,03 gks ', N P K ,pH 6.24 (
116.05mg kg ' 2.43 mg kg™ ' 49.63 mg kg ' C =51, 30.8¢ ke !, N P K
1.3.2 Paramasivam Lel 0.19 g kg ''1.06 gkg ' 2569 g kg L N P

200 , K 86. 65 mg kg™ ' 37.25 mg kg'  61.99

(59 ( 5em, 30 cm) mg ke~ ! : , 80 d

1.3gcm_3 290 ¢g( 10em ) (2) 6 , 4 )
( 2mm ), 4 kg
250 g (N,600mg kg™ ', 1 002 12 14 \

(25 ¢) 25 , 2003 1 3
. 3 , 6 , 203 2 5 : 53
150 ml , 1d d
150ml 48 h , : , ,
, N
3d , 10ml , H2S04- H20, — (8
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Table1 Pot tial of Chinese fbwering cabbage wih different N fertilizer treaments

e Nutrient rate
N fertilizer

Superphosphate Potassium chloride (mg kg 1)
T reatment K .
Variety (gpot™ 1) (g pot~ 1 (gpot™ 1 (N-P,05K,0)
CKO — — 2.77 0.70 0~ 80~ 100
(N
CK1 1.04 2.77 0.70 120~ 80~ 100
Urea( equal N)
( )
CK2 1.62 2.77 0.70 186~ 80~ 100
Urea( equal weight)
Tl PTU" 1.62 2.77 0.70 120~ 80~ 100
T2 PLU @ 1.62 2.77 0.7 120~ 80~ 100
T3 PIHU® 1.62 277 0.70 120~ 80~ 100
! ;@ Q) Note: ' Bentonite coated urea; @) Bentonite-
lignin complex coated urea; (®Bentoni e-lignin complex coated urea
1.4.2 (1) gke™ ' 2511 g kg™ !, N P K 64. 08
1.3.1 : , 1 mgke ' 28.16mgks ' 54.02mg kg™ ' (2)
: 6 , 3 , 18 ,
pH 5. 42 L= 5, 2.0 10mx1.1m,

gkg ', N P K 0.17 g kg™ ' 1. 01 2003 3 16 150 mm 100 mm
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2 2003 3 8 , ,
7 ,9 , 13 , 600 mm, , 10
250 mm, 80 , 400 mm, ,
2003 6 8 , 1.4.1, KCI1
93 d : &
2
TabHe2 Field trial of forage corn with different N fertil zer treatments
N fertilizer Nutrient rate
Superphosphate Potassium chloride (kg hm™?
T reatment . -1
Variety (g pht=1) (g plot™1 (gplot™ ") (N-P,05K,0)
CKO — — 109. 9% 289. 46 0~ 120~ 150
(N
CK1 430. 40 109. 9 289. 46 180~ 120~ 150
Urea( equal N)
CK2 ( : 668. 88 109.9 289. 46 280~ 120~ 150
Urea( equal weight)

T1 PIU" 668. 88 109.9 289. 46 180~ 120~ 150
T2 PLU® 668. 88 109. 9 289. 46 180~ 120~ 150
T3 PIHU® 668. 88 1 09. 90 289. 46 180~ 120~ 150

; @

lignin complex coated urea; (¥Bentonite-lignin complex coated urea

2.1

Bm; PLHU

, 1 000

PLHU

200

(2

293~ 303 Hm ,
245~ 255 Hm

)

299

2.2

Note: ' Bentornite coated urea; @ Bentonite-

250 Bm PLHU

8. 61

PTU ,
, 50 d
, PTU PLU PLHU
14. 01 15.22

11. 31% 13.83%,

? ?
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Fig. 1 Scaming electron photomicrograph of the exterior and interior surfaces of bentonite and the bentonite— lignin complex coa ed fertilizer

;1. PIU ;2. PLHU ;3. PIU ;4. PLHU Note: 1. PTU exterior; 2. PIHU exterior; 3. PIU interior; 4 PLHU Interior

2
Fig. 2 Scanning electron photomicrograph of the cross section of bentonite and the bentornite-lignin complex wated fertilizer

: 1.PTU ;2. PIHU Note: 1.PTU cross section;2. PIHU cross section
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. 2.3
" 2.3.1
g
=t
H ’
e (3) N  CKI  ,TIT2T3
g 9.75% 12.37% 18.08%,
z
10 —— U —=— PTU K2 ,T1 T2 T3
—+— PLU -—e— PLHU
A . . i . 7. 2% 10.56% 16. 42%,
25 10 17 26 37 50
3% Days(d) ’
3 , 15~ 27
Fig.3 N cumulate leaching rate curves of controlled-release
fert lizers in soil s PLHU
, 41. 5%
3
Table3 Biomass and N recovery rate in pot experiment
Increasing yield( %) Increased percent point
Dry weight
Treatment ] CK1 CK2 N recovery rate (%) K1 CK2
(gpot™)
over CK'1 over CK2 over CK'1 over CK2
CKO 5. 63c — — — — —
CK1 6. 68b — — 14.5d — —
CK2 6.82b — — 14.0d — —
T1 7. 36ab 9.75 7.92 29.7¢c 15.2 15.7
T2 7. 54ab 12.37 10. 56 36.0b 21.5 2.0
T3 7. 94a 18. 08 16. 42 41. 5 27.0 21.5
SAS s Duncan (p=0.05) Note: Software

SAS was used for data analysis and the mulkiple comparison used the Duncan method, mean values in the same column follbwed by the sane letters are not signif+

cantly different (p= 0.05)

2.3.2 (1)

: 9.05% ~ 11. 19%:; (5
35% , (
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4

Table 4 Biomass and N recovery rate of Hrage maize

(G
Bianass( fresh weight) Increasing yield( %) Increased percent point
N recovery
Treatment CK1 CK2 . CK1 CK2
(kgplo ) (kghm™?) rele %)
over CK'1 over CK2 over CK'1 over CK2
CKo 62.2b 5.65% 10'b - - - - -
(K1 70. Oab 6.37x 10%ab - - 34.3a — —
CK2 75. 5a 6.87x 10*a — — 34. 6a — —
T1 76. 3a 6.94x 10ta 9.05 1.10 39. 7a 5.44 511
T2 717. 3a 7.03% 10*a 10.48 2.43 40. 6a 6.30 5.97
T3 77. & 7.08% 10*a 11.19 3.09 41. 6a 7.29 6.96
SAS s Duncan (p=0.05) Note: Software

SAS was used for data analysis and the muliple comparison used the Duncan method, mean values in the same column folbwed by the same letters are not signif

cantly different (p= 0.05)

5
Table 5 The residual NH{—N and NO3-N
in sol after the maze was harvested
>
Freatment NO3;-N NH;-N NO;-N+ NH;-N

(mg kg ) (mg kg™ ") (mg kg ")
CKO 26. 4¢ 25.2b 51. 6¢
CK1 27. 9he 33.0ab 60. 8be ,
(K2 36. 4ab 36.0ab 72 4ab , :
T1 34. 2abe 40.3a 74. 5ab (CK1)
T2 8. 5a 34.0ab 77. 5a (1.13) (1.19),
T2 38. 5a 34.5ah 73. 0ab R

SAS , Duncan ; s

(p=0.05) Note:

Software SAS was used for data analysis and the multiple comparison used the

Duncan method, mean values in the ssme ©lumn followed by the same letters

are not significantly different (p= 0. 05)

2.4 -

, 11.31% 13.83%;
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RELEASE- CONTROLLING COMPLEX MATERIAL’ S CAPABILITY, FERTILIZER
EFFICIENCY AND COATING CHARACTERISTICS

Sun Kejun  Lu Qiming Mao Xiaoyun Liao Zongwen
( Gollege o Resources and Emwironment, Sowh China Agricdtural University, Guanghou 510642, China)

Albstract Bentonite and lignin were blended and prepared into a kind of releasing- controlling material, which was then
used as ating for manufacture of coated controlled-release fertilizer. The scanning eledron photomiaographs showed that the
ating was thinner, with fever cracks and more compad intergranular deposi than the wating of mere bentonite. The soil wt
umn leaching test indicated that the cumulative N leaching rate of the urea coated with either bentonite or the complex within 50
days was much lower than that of common urea. Inthree wating treatments, it deareased by 8. 61% , 14.01% and 15. 22%,
respectively, in comparison with CK, common wrea. The total N leaching of the two treatments using complex materials as &
ing was 11. 31%, 13. 83% lower than the treatment using bentonite as cating. The pot and field trials also showed that applica
tion of urea coated with either camplex could sinificantly increase crop yield and N recovery rate, suggesting that it is advisable
to use. The mixture of bentonite and lignin as coating material, whidh suits the conditions of the country in developing controlled-
release fertilizer.

Key words Complex release-controlling material; N recovery rate; Fertilizer efficiency; Scanning eledron microscpe;

Coating characteristics



