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Effects of Different Fertilizer Ratio on Nutrient Leaching
in Tobacco Fields of South China
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Agricultural University, Changsha 410128, China)

Abstract: A field experiment with five fertilizer treatments was carried out to study the effects of various fertilizer rates on nutrient
leaching in soil in Liuyang, Hunan Province. Results indicated that NO5;-N was the main part of nitrogen leaching in growth stage of
flue-cured tobacco, and the content of NO5™-N decreased firstly, then increased and decreased subsequently. The maximum level of
NO;-N leaching was observed in the treatment of zero organic fertilizer, with potential pollution to underground water. The loss of
NH,"-N by leaching was quite low, and the content of NH,"-N decreased firstly, followed by increase and decrease in lower soil layer.
Significant difference occurred between different treatments, and higher ratio of organic fertilizer could reduce the leaching level of
NH,"-N. Dynamic changes of potassium content appeared low to high to low subsequently, and the leaching level of soluble
potassium decreased with the increasing ratio of organic fertilizer, with higher pollution rate to underground water in zero organic
treatment. The organic fertilizer exceeding 20% of basal fertilizer might be favorable for less leaching of soil nutrients in South
China.
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PRI T 2007 AEFEIH R BH TV VB R iR 2
1T o MR AR 22 USRS, 2007 AR50 A=
KW (3~7 H) BBEWE 492.5 mm, HVF¥IREN
B 98.5m, 5UIERMMILLA s AR AT
B 20.92 °C, 5 PR REYIAH LU AR SR AN K
PO A LORRE, HEZ (0~25 em) HIEIEAR
HAL IR : pH 4 5.32, 22 1.82 g/kg, TARA 125.3
mg/kg, % 0.4 g/kg, A 47.4 mg/kg, 4 18.08
g/kg, HRLHN 98.2 mg/kg, ZERUEN 146.7 mg/kg,
HLJ5 25.13 g/kg, Fe 71.8 mg/kg, Mn 14.7 mg/kg,
Cu 3.3 mg/kg, Zn3.5mgkg. RAIHAEY N KFE.
1.2 gt

KR RERENLX A, 5 AMAREE, 3 k&
52, KI5 AVNX, ADXTER 50 m®, SAEFIE 1,
BT A HUIE A R R SEF PRI, b v 553
TEN: HKE 28.0%, AE. . SWSNN
13.0, 14.3, 4.2 g/kg, FHLG 658 g/kg, 5. B, &
WK A 5.3, 3.4, 1.8 g/kg, JENHFR% 23.14 mg/kg:
WSEFFPHIE: Sk 23%, 2% 2. 28505

9 32.5,7.9,8.5 g/kg, 5. B FAKIKA 8.1,4.8, 1.1
g/kg, MIAHRTEE . MAREZ SN hibEE
M LR PR 2wl A2, FEE ELGI Y 5: 3: 2.

A0 B R A BB, AR K TN 1275
kg/hm?, m (N): m (P,0s): m (K;0)=1:1:2.5, Z5IE
3L, JBACELHIN 3:2. 3 H 10 HEIEAE, KX
SRR, BET 3 H28 H. 4 14 H. 4 723
H2r 3 Ui RERR S AT A G8O, K HEHT H 1,
3 H 21 HBH, 1TFREE 1.2 mX0.5 m. BRI TR
FSERE 28 0 KREE, B s . SLe e s it
P R BT ST A = B R T S22 SK AT

1.3 MEmERAZE

3 710 HEEAEHE AT AR R 5 55 1, 3,5, 7,9,
11, 13, 15 JAHCERE, BUREI FHNERAN 1 Bhife (2B
PURERR B P 2o Al ) AN /NIRRT 3 AN EAR R 3 em.
KJE 120 em 14, A AEHZ 0~30, 30~60,
60~90, 90~120 cm 434 4 Zifljk 4 A LIERAFE
e 25/ NI ACR ) Z UM RS FTHLICEAE
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K- H DPS 4 b ¥ 28 40 34T 508 7 FE & .

Fz 1 Rt
Table 1 The experiment design kg/hm®
G5 Vst it IR HEREEE P RER I THRE BRI
T1 (CK) A HAE 0 0 401 661 350 258
HHR G B R 20%, AP HHESR
T2 Bl TEHLEL b LR 80% 1962 0 246 582 391 230
HHR G BRE R 20%, HHBRMSE
T3 FFOHIEEOL, Eelh 11, TEWLEUIES Bt 981 392 246 676 391 231
FA M 80%
HHAE G BE R 40%, HEBFAMSE
T4 FOFIRERAE, Eefih 1.1, EHERE S B 1962 784 145 632 352 268
HH M 60%
HHAE G BE R 60%, HHBEFAMSE
T5 FFOPIEERAE, Lhh 1:1, AR Bt 2942 1177 49 585 305 310

FR M 40%
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Fig. 1 Contents of NO;™-N in 0-30 cm soil
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Fig.2 Contents of NO5™-N in 120 cm soil
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T2 AEAIETIIE 120 cm KB KESRREBRENBEHIE

Table 2 Simulated equation of NO5™-N content variation in leachate of 120 cm soil under different treatments

AT AL, 15] () I AL e, ) TRy, mg/L)
$1=6.9228+0.582424x-0.051245x 0.7734* 5.6 92
$=5.6601+0.531303x-0.026540x 0.9752%* 9.8 8.3
$3=5.4422+0.684379x-0.04199 1 0.8146%* 83 82
$4=5.2735+0.437424x-0.020292x 0.8898%* 10.8 7.5
$5=5.1480+0.522879x-0.017289x 0.9733%* 13.1 5.7
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Fig. 3 Content of NH,"-N in 0-30 cm soil
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WK TR W s T e A . A AL BRI K
TR IR LG T RE (R 3) WLLEH, T14E
PESHFE ARG 6 JE2c AT Hh DI o e ok S A KA. 8.7
mg/L; T4, T5 WL TRAE 8.3 i, HAEmHh
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WIE 12 mg/L, {HARIS I8 E T 2 5 0f T 7K B
BeGH, HCHUEICE .

4 - ——T] —a—T2 —a—T3
——T4 ——T5
“en
= 3 -
on
£
i oo L
i
it
w1
s
0

®© ® 3 5 7 9 11 13 I5
ARG R/ R

B4 FRELLIZLIE 120 cm SRERSEHTL
Fig. 4 Content of NH,"-N in 120 cm soil
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Table 3 Simulated equation of soluble potassium content variation in leachate under different treatments
WAETTHE 1, 15] Y () IR IR KA (x, J) SRR KA (v, mg/L)
$1=5.3099+1.1792x-0.100585x" 0.8357** 5.7 8.7
}72=3.1199+0.846667x—0.053214x2 0.8468** 7.9 6.4
$5=2.7878+1.1959x-0.074351x° 0.8826** 8.0 7.5
)74=2.6512+1.1602x—0.069237x2 0.8635%* 8.3 7.3
$5=3.0131+0.530848x-0.032073x 0.6749* 8.3 52
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