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Effect of Slow Releasing Fertilizers in the
Upland Cropping System in Guangxi
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Abstract The field trials of fertilization on sugarcane, longan and corn with different slow releasing
nitrogen fertilizers are conducted in the areas of Chongzuo, Nanning outskirt, Laibin in Guangxi,
south China from 1998 to 2000. The sugarcane and corn were treated with urea, the coated urea,
slow releasing ammonium bicarbonate, slow releasing urea and control (without nitrogen fertilizer)
. Longan was treated with the same as both sugarcane and com except for no treatment of non—
nitrogen fertilizer- All treatments were repeated four times. Com pared with the urea, the coated urea
and slow releasing urea increased sugarcane yield by 11. P and 5. 3% , and sugar by 262 kg/ha
and 497 kg /ha, with increase of 13. % and 5. 3o , respectively. The utility of the coated urea and
slow releasing urea by sugarcane were 7. 50%0 and 2. 8% respectively higher than the urea in the
current growing season. The growth increment of longan young treesin the urea treatment has no
significantly difference (> 0. 01) from that in the coated urea, the slow releasing urea and slow
releasing ammonium bicarbonate. But the fruit yield of longan in the coasted urea was 2 3o to
13. 8 higher than the urea. The corn yield in the slow releasing urea was 337. 5 to 525. O kg /ha
higher than the urea, increasing 5. 36% to 7. 74 . The utility of nitrogen in the slow releasing urea
and the coasted urea by corn was 5. 140 and 4 3% respectively higher than the urea. It suggests
that the slow releasing nitrogen fertilizers could supply nitrogen continually, and im prove the grow th
and development of suarcane, longan and corn. The slow releasing nitrogen fertilizers should be
promoted to be used in the earth of Guangxi area.
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Table 1 The effect of different treatments on yield

components of sugarcane

Plant Diameter Weight of Effective stalk
( /

Treatment height of stalk single stalk
(em) (em) (kg) Ind. /hm?)
Non-nitrogen 250.5 2.24 1. 00 89 435
fertilizer
Urrea 280.0 2. 45 1. 08 83 850
Coated urea 282.5 2. 50 1. 15 84 600
inl”r‘gorrfiffi“g 280.9 243 1. 09 83 190
bicathonate
Slow releasing 279.0 2.45 1. 10 84 840
2. 1.2
2 ,
29. 6o ~ 45. 1%%. ,
, 98 632 Skg /hm’, 10 305
kg/hm’, 11. 6% ,
5. 3%%.
2.1.3
3 )
(18. 8% ), (18. % ),
0.5 0.2 )
12 420 kg, 11 520 ke,
10935 ke 1485 kg 585 ke,
13.6b 5.3 ; 8F% s
1262 kg 497 kg
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Table 2 The effect of different treatments on yield of sugarcane

Yield( kg /hm?)

Increment compared

Increment compared

Treatment to the non-N to the urea
1 2 3 4 Mean (kg /hm?) (kg /hm?)
Non-nitrogen 66 840 79 680 66 120 59 190 67 957.5 - -
fertilizer
Urea 89 280 104 550 87 900 71 580 88327.5 20370°° (29.97) -
98 280 109 710 107 970 84 570 98 632.5 30675 (45 14) 10305 (11.67)
Coated urea
Slow releasing 94 020 96 690 78 750 83010 88117.5 20160°° (29 67) - 210(- 0.24)
ammo nium
bicarbonate
Slow releasng 89 730 93 960 96 570 91 890 93 037.5 25080 " (36.91) 4710(5. 33)
urea
F= 14.45%* * : L SDgos= 9402. 0, LSDy o = 13181. 8; Data in brackets show percentage
3 2. 1.4
Table 3 Comparison of sucrose content and sugar yield of 4 ,
different treatments .
Field Sucrose Yield of ’ ’
Treatment brix content sucros e R )
(% ) (kg/hm?)
28. 6%
Non-nitrogen 18.8 12. 90 8 760 24. 00 7. 50 2. 8% (
fertili zer ’
18.3 12. 38 10 935
Urea o
2.2
Coated urea 18.5 12.59 12 420
2.2 1
Slow releasing 18.2 12.27 10 815 3
am monium ?
bicarbonate .
Sow releasing urea 18.3 12. 38 11 520 12. 9% 2. 21% ;
9. 23%.
4
Table 4 The dry matter weight and N content of sugarcane and N utility
Yellow leaf Green leaf Green leaf sheath Stem
NW of
stems and Utility of
T reatm ent Dry matter N NW  Dry matter N NW  Dry matter N NW  Dry matter N NW leaves nitro gen
w dght weight weight weight
(kg/hm2) (%) (kghm2) (kg/hm2) (%) (kg/mm2) (kg/hm2) @) (kg/m2) (kg/hne) @) (kghm)  (kg) @)
Non-nitrogen 6331.65 0.252 15.96 2493.15 L. 175 29.29 1730.55 0.520 9.00 18 604.65 0.224 41.67 95. 85 -
fertilizer
Urea 8320.65 0.297 2471 2797.05 1.331 37.23 1842 30 0.594 10.94 23475.45 0.368 86.39 159. 30 21. 15
G 9793.95 0.305 29.87 306480 1.373 42.08 2009.25 0.661 13.28 26435 55 0.365 96.49 181. 80 28. 65
oated urea
Slow rdeasing 8300.8 0.291 24.16 2790.45 1.302 36.33 1837.95 0.583 10.72 24 124.50 0.352 84.92 156. 00 20. 05
ammo mum
bicarbonate
Slow rde— 9237.00 0.291 26.88 2890.50 1.307 37.78 1894.95 0.573 10.8 25025 10 0.369 92.34 167. 85 24. 00
asing urea
N Nitrogen; NW: Nitrogen waght
JEAE 20024 8A  F 9EKH 3M 221
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Table 5 The effect of different sl ow release fertilizers on the perimeter and cross section area of longan trunk

a b
Periam eter (cm) Periamet er (cm)

Increment compared Increment com pared

Mean to the urea Increment of to the urea
Tream ent increment cross section
A of area
1 2 3 4 § 1 2 3 4 . periameter
Mean Mean (cm) (em) (cm?) (em?)
Urea 36 21 26 22 263 20 17.1 169 19.3 1833 15.70 26. 17
36 25 35 3 315 199 183 186 21.3 19.53 16. 38 0. 68( 4. 30) 29.55 3.35(12. 89)
Coated urea
dow rleasing 55 59 39 21 27 156 166 183 195 17.50 1473 - 0.98- 6.21) 23.76 - 2.39(- 9.23)
ammo nium
biocarbonate
Slow rdeasing 28 29 24 44 313 188 17 16 22.6 1860 15. 48 - 0.22(- 1. 43) 26.75 0.92(2.21)
urea
3 Sem ca 1997 1 b 1999 12 : F= 3.09,LSDgos= 1.237(cm), LSDy. o1 = 1. 778( cm);

: F= 1 SG,LSDOV(B = 6. OSZ((;mZ) N LSDU 01= 8. 739( sz);

The perimeter of trunk was measured at 3~ 5cm above graft cut in Jan. 1997 (a
6. 082(cm2), LSDg o1 = 8.739(cm?2). Data in brackets show percentage.

LSDq 1= 1. 778(cm); To increment of cross secionarea F= 1. 56,LSDg 5=

222

.66 41 . .

6

Table 6 The effect of different sl ow release fertilizers on

the growth increment of young shoots and content of nitrogen

in leaves
a b
7)) « 7)) Nitrogen
Tre: Young shoot Young shoot Mean length content of
reatment ( Shoot/ (Shoot/ of young leaves
plant) plant) shoots( cm) (% )
U 10. 6 40. 1 20. 3 1.953
rea
13.6 41.7 20. 5 2.086
Coated urea
Slow
releasing 10.3 36.7 19. 5 1.912
ammonium
biocarbomate
Slow 1.3 44.5 20. 6 1.979
releasing urea
a 1998 6 h 1999 12 Measured in June 1998
(a)and in Dec. 1999(b).
223
7 , ,
. 1998
4. W 5. Po ,1999 .
23. 3% ,5. o 8. Wo. 2
2. % ~ 13. Go.
22. 4
222

) and Dec. 1999 (b). To perimeter increment F= 3.09,LSDg ¢5= 1.237( cm),

8 N

o

7
Table 7 The effect of different treatments on the fruit yield

of longan

1998 1999 2
( /) ( /) Average
- increment
T'reatm ent Average Increment Average Increment in two
yiell  compared to  yidd compared to  years
(kg /plant) the urea(% ) (kg /plant)the wea (%) (%)
Urea 2.98 13.28 - -
3. 10 4.0 16. 38 23.3 13.6
Coated urea
Slow releasing 296 - 07 1404 5.7 25
ammo nium
biocarbonate
Slow releasing urea 315 5.7 14.34 8.0 6. 85
2.3
2.31
10 , ,

(LSDo.ot < 1912 5);
337. 5~ 525.0 kg /hm’,
5.30~ 8.33% ,
(LSDaos < 487.5);
(LSDo.os > 187.5)
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Table 8 The effect of different treatments on the quality of 1ongan fruits

C

Treatment Single fruit Eatable Solid Acidity Vitamin C Reducing Soluble

reatmen welght( g) partion(% ) matter(% ) (% ) (mg/100g) sugan(% ) sugar(% )
U 10.3 65. 0 14.5 0.091 39. 4 4. 80 11. 87

rea
Coated urea 10. 4 64. 3 13.5 0. 085 44. 2 4. 84 1L 24
Sow releasing ammonium 12. 4 67. 7 127 0. 081 42. 3 4. 76 11. 24
biocarbonate

10.7 64. 3 14. 6 0.078 39.7 492 11. 65

Slow releasing urea

Table 9 The effect of different treatments on the growth of autumn shoots and nitrogen content of leaves

1998 1999

Growth increment in 1998(cm) 198 Growth increment in 1999(cm) 1999
Nitrogen Nitrogen
Treatmen t . content of . content of
Loghol  Damdsw e Lewhd Damae T
. . o
shoots shoots in 1998(% ) shoots shoots in 1999(% )
) 28.9 0. 58 2. 184 17.1 0. 61 1.763
Urea
Coated urea 29.2 0. 63 2.331 17.9 0. 71 1.797
Slow releasing ammonium 27.3 0. 60 2.286 16.5 0. 70 1. 679
biocarbonate
3 . 28.5 0. 61 2.238 18.3 0. 68 1. 746
ow releasing urea
10
Table 10 The effect of different treatments on grain yield of corn
Grain yield( kg /hm?)
Increm ent compared Increm ent compared to
Treatm ent to non-N the urea
1 2 3 4 M ean (kg /hm?) (kg/hm?)
Non-nitrogen 44250 4087.5 4687.5 53500 43875 - -
fertili zer
Urea 6300.0 5775.0 6675.0 64500 6300 0 1912 5" (43.59) - -
Coated urea 6900.0 7050.0 6825.0 65250 68250 2 437. 5" (55.56) 525. 0 (8.33)
Slow releasing 6 600. 0  6900.0 6825.0 62250 66375 2 250.0* (51.28) 337. 5(5.36)
am monium bicarbonate
Slow releasing 67125 6937.5 7050.0 6450.0 67875 2 400. 0 * (54. 70) 487. 5 (7.74)
urea
F= 45 97% % . LSDy s = 448 50, L SDy. o1 = 613. 05; Data in brackets show percentage.
2.3.2 R 2 738. 9 mg
11 , N 2 940. 2 mg 2790. 0 mg
. . . 974. 7 mg,
23.3 .80~ 8 600 ,
12 R R
\ : 5. 14006, 4. 3% ( )

A 20024 8H % 9K% 3 223
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Table 11 The effect of different treatments on agronomic

characters and yield components of corn

Height Diameter Length of Single ear 100—orns
Treatment of a corn acornear weight weight
(em) eaflem) (em) (g (®
Non-nitrogen 207. 4 4.05 15. 30 114 34.7
fertilizer
U 28.2 4.55 17.25 138. 5 35.6
rea
Coated urea 234.0 4.61 18. 10 148. 5 37.3
Sow mleasing 538 5 461 17.60 1435 37.4
am monium
biocarbonate
Slow releasing 236. 4 4.69 18. 50 148. 5 37.4
urea
3
2
L% 5%, 1262 kg 497 kg,
13. 8% 5. 3.
12

525.0 kg /hm’,

Table 12 The effect of different treatments on nitrogen content of corn

75006 2 8% ( )
3
2. %o~ 13. G,
337. 5
5.366~ 1.74%

Com grains Bracts and mandrils Leaves
Treat ment Dry Nitrogen Fresh — Absorp- Account  Dry Nitrogen Fresh ~ Absorp- Account  Dry Nitrogen Fresh Absorp— Account
ma tter weight tion  for total matter weight tion  for total matter wdght tion  for total
@) (%) (g) (mg) (#) () (%) (& (mg) () (%) @) (&) (mg) (%)
Non-nitrogen 69.25 1.008 125.5 876.0 59.91 36.60 0.380 740 105.4 7.20 4583 0.562 825 2125 1453
fertilizer
Urea 65.35 1.556 161.0 1637.1 59.77 3452 0.462 9.0 153.1 559 4112 0.936 101.0 388.7  14.19
64.65 1.553 1745 17520 59.57 3496 0.476 102.0 169.7 5.77 40.35 0.987 107.5 4281 14.56
Coated urea
Slow rdeasing 64.05 1.511 170.0 16450 5896 3502 0.472 98.5 1628 583 44.68 0.%42 97.5 410.4 1471
ammo nium
biocarbonate
. 63.26 1.562 1785 1763.8 59.30 3475 0.48 102.5 172.8  5.81 40.52 0.91 107.0 429.7 144
Slow rdeasing urea
Stems . . -
Total Increment of Nitrogen utiity ~ Increment of
absorp— absorption nitrogen utility
Treat ment Dry Nitrogen Fresh Absorp  Account tion compared to the compared to the
matt er wdght —tion  for total non-N and non-N and
(% ) % ) (g) (mg) (%) (mg) urea(mg) (%) urea (% )
Nonmnitrogen 35.60 0. 286 120. 0 122.2 836 1462.3 - - -
fertilizer
33.90 0. 582 145.0 286.1 10.45 2738.9 - 27.75 -
Urea
30. 45 0. 602 162. 0 297.0 10.10 2 %0. 2 201 3(7. 35 32. 14 4.39
Coated urea
Slow rdeasing 32. 08 0. 578 158.0 203.0 10.50 2790.0 51.1( 1. 87) 28.87 L. 12
ammo nium biocarbonat e
. 30. 25 0. 612 168. 0 31L.0 10.46 2974.7 235.8(8.61) 32.89 5. 14
Slow rdeasing urea
N 100 . The N absorption of roots was calculatel on 10% of the total absorption; Data in brackets show
percentage

224

(T4 % 2300 Continue on page 230)
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