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1
Tablel Physical and chemical propertiesof three paddy ils in the experiment
CEC <0.01 mm
. pH oM Total N Avail. N Avail. P Avail. K <0.01 mm Clay
Soil types
(gkg'!) (gkg'!)  (mgkg'!) (mgkg') (mgkg'') (amol kg?) (%)
Typic Hepli-Stagnic 4.92 23.8 1.87 185.7 20.2 91 9. 96 36. 42
Anthrols
Endogleyic Hapli-Stagnic 7.67 44.2 3.02 255. 3 27.7 115 14.54 77.64
Anthrols
Typic Fe-accumuli-Stagnic 4.77 27.9 1.99 203.1 8.7 163 12.38 42.22
Anthols
1.2 1.3
36 166 an x 120 an x 55 an , 4 :
(1), (1) : (CK); (2) (CF);
, (3) N (CRNF); (4) PO
15mm P/C : -
1 mm (N) (R,0Os) (K.0)
; 2.5° 3.0° 150 75 150 kghm'? CF
' (46%N) (17.5% P,0Os) (60%
S0mm - 10); CRNF
nC 5 an , (42%N) , CF ;
San ( (0.81%N, 1.40% P, O, 0.61% K, O, 66. 18%
) wWC) CF ROy , N K,O
2004 .
2005 1d , 5 an
R@E*&&gf 3 an
VI 1
| 120 cm “”‘Ofr;ngg':f 166 cm . 14
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Fig 1 A sketch picture of the lysimeter frane pH EC (1) , TN NH, N
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NO, N TP TK (12] ,
[11] [11] . , ,
[11] [12] ( TH S)
1.6 (EHY) (TF9)
3 ., , 1.86 £ 0.07 0.80 = 0.05 1.28 + 0.06
SPSSI10 mm d*, <0.01 mm
2
2.2 pH (EC)
2.1 2.2.1 pH pH
( 2 , pH ,
, CK , THS TFS
( , pH EHS 0.70(p<0.01)
20 an x 30 am, , 0.72(p<0.01) pH CK
+ , ) , ' PH
, , ™N  NH, N
, ( 2.3.1 2.3.2 ) pH
2005 2006 3
2 2005 2006 pH EC
Table2 Mean pH and EC values in leachate fran different typesof ilsin 2005 2006
] pH Annual average pH EC Annual average EC
s Treaments 2005 In 2005 2006 In 2006 X 2005 In 2005 2006 In 2006 x
CK 6.82 +0.21 6.77+0.12 6.79+0.17 0.69 +0.07 0.83+0.14 0.76%0.13
Typic Hapli-Stagnic Anthrols CF 6.93+0.21 6.86+0.10 6.89+0.17 0.86+0.10 0.94+0.09 0.90%0.10
CRNF 6.88 +0.17 6.80+0.15 6.84+0.16 0.83+0.08 0.84+0.10 0.84+0.09
(0\Y] 6.82 +0. 22 6.96+0.15 6.89+0.20 0.79+0.08 1.06 £0.15 0.92 £0.23
CK 7.72+0.31 7.27+0.06 7.49+0.31 1.18+0.17 1.12+0.19 1.15+0.18
Endogleyic Hagpli-Stagnic Anthrols CF 7.90£0.31 7.23+0.08 7.57+0.41 1.18+0.19 1.26 +0.18 1.22+0.19
CRNF 7.86 +0. 27 7.20+0.16 7.53+0.40 1.17+0.20 1.24+0.21 1.20+0.20
(0\Y] 7.83+0.33 7.20+0.12 7.52+0.40 1.17+0.18 1.23+0.18 1.20+0.18
CK 6.77 £0. 16 6.78+0.16 6.77+0.16 1.16+0.25 1.08+0.17 1.12+0.21
Typic Fe-accunuli-Stagnic Anthrools CF 6.85+0.14 6.80+0.13 6.82+0.14 1.18%0.18 1.13+£0.16 1.15+£0.17
CRNF 6.75+0.11 6.78+0.17 6.77+0.14 1.15+0.20 1.11+0.12 1.13+0.16
oM 6. 86 +0. 09 6.81+0.10 6.83+0.10 1.21+0.23 1.18+0.15 1.20+0.24
2.2.2 (EC) 2.3
EC ( 2), 2.3.1 (TN)
10% 15%; , TFS EHS EC N 20% ( 3), N
, THS :
EC , CK 2a N , 2005
N 2006
) 2 3, ™

™ : THS > TFS > EHS,
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: THS ™ , CK , ,
TFS , EHS , , CRNF TN 25.4%
CF TN 48.3% (p<0.01), 14. 3%, CF 18.2% 9.1%; EHS
40. 0% (p <0. 01) TN CRNF CK 15.8% (p
TN , THS TFS <0.01) ,0M CF TN CK
CF CRNF OM 3 N 12.2% 4.3%,
3 TN NH;-N  NO; -N

Table3 Mean TN, NH, N and NO; N concentrations in leachate fram different types of SDiIs(mgL'l)

™
Annual average TN

NH, N

Annual average NH,” N

NO;

N

Annual average NO; N

Soils Treamments 2005 2006 - 2005 2006 - 2005 2006 -
In 2005 In 2006 In 2005 In 2006 In 2005 In 2006
CK 2.16+0.47 1.47+0.36 1.81B 0.68+0.32 0.84 *0.56 0.76 0.05 0.08 0.07
Typic Hapli-Stagnic CF 2.49+0.52 1.80+0.37 2.15A 0.82%0.52 1.07£0.60 0.95 0.07 0.08 0.08
Anthrools CRNF 2.69+0.45 1.84+0.43 2.27A 1.38%0.56 1.12+0.47 1.25 0.04 0.10 0.07
oM 2.44+£0.67 1.90+£0.44 2.17A 0.83%0.42 0.94+0.46 0. 89 0.04 0.12 0.08
CK 1.49+0.35 1.29+0.35 1.39B 0.37+0.17 0.46 £0.27 0.42 0.08 0.03 0.05
Endogleyic Hapli-Stagnic CF 1.62+0.36 1.29+0.37 1.45B 0.40%0.12 0.54+0.29 0.47 0.07 0.03 0.05
Anthrools CRNF 1.72+0.41 1.49+0.40 1.61A 0.45+0.13 0.60+0.33 0.52 0.10 0.03 0. 06
oM 1.64+0.35 1.47+£0.37 1.56AB 0.37+0.12 0.60+0.39 0.48 0.10 0.03 0. 06
CK 2.21+0.48 1.54+0.44 1.87B 0.83+0.44 0.57%0.38 0.70 0. 06 0.09 0.07
Typic Fe-accumuli-Stagnic CF 2.19+0.61 1.89+0.41 2.04A 0.90%0.42 0.83+0.46 0.87 0. 06 0.09 0.07
Anthrools CRNF 2.27+0.38 1.91+0.43 2.09A 1.00x0.46 0.84+0.40 0.92 0.05 0.09 0.07
oM 2.33£0.57 1.80%+0.45 2.07A 1.11+0.49 0.75%0.51 0.93 0.07 0.10 0.09
AB L.SD (p<0.01) Note A, B means significance in difference at p <0. 01 accordingL. SD MRT
2.3.2 3 : : THS >
NH, N N TFS > EHS CF , THS NH, N
. NH,/ N ™ EHS 102.1% (p <0.01), TFS  NH, N
THS EHS TFS NH, N EHS 85.1% (p <0.01)
™ , 0. 46 CRNF NH, N ,THS EHS TFS
0.32 0.42, 0.40 ™ (x) CRNF NH, N CK 64.5% (p <
NH, N (y) ( 2) , 0.01) 26.2% (p <0.05) 31.4% (p <0.05); THS
™ TFS OM CF NH, N CK
10 , BEHS Ov CF CK
9 . . 2.3.3
8 TN :NH,'-N .
T 9| y=06906x-05111 (
@ g | = 0.7723,p=0.00000 3)
z i 0.02mgL"*,
z ’
? 0.1mgL™" ,
0 —~ N 4%
0 2 4 6 8 10 12 24
TN (mgL™)
2 N NH; N , (sl ,
Fig 2 Relationship betveen TN and NH, N concentrations in leachate TP
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- 50 am , TFS
0.0LmgL !, TP , THS EHS,
, 0 0.06mgL™* , , THS
2.5 , EHS
3 2005 2006 4 , CK
, , TK ,
TK TFS THS EHS TK
2 a : (
, , , THS 13.0 11.2 8.6 mgL ") > (
,EHS TFS 12.9 11.0 8.7mgL™ ') > CK ( 12.0
TK 2a 10.6 8.0mgL ") ,

, : TFS (1227 mgL™ ') > THS , TK
(1.0mgL™ ') >EHS (8.5mgL ") , CK 7.37% (p <0.05) , CK
TK , 6.71% (p <0. 05)
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Fig 3 Change in TK concentrations in leachate fram different typesof paddy @ils based under double rice cropping in 2005 2006

2.6 TFS (CF)
2005 2006 N P K 6.83 1.97 4.50 kg hm’ 2, (300 kg
( 4) , THS EHS hm'?) 2.28% 0.66% 1.50% ( 1.48%) ,
4 (2005 2006 )
Table4 Nutrient leaching loss fram different types of paddy ils during the growing sean of wo cropsof rice (average in 2005  2006)
™ NH, N NO; N TP TK
Soils Treaments (kg hm~2) (kghm-?) (kghm"?) (kg hm~2) (kg hm~2)
CK 5.76 2.41 0.21 0. 059 33.73
Typic Hapli-Stagnic CF 6.83 3.01 0.24 0.059 34.01
Anthrools CRNF 7.22 3.97 0.23 0. 056 35.11
(0\Y 6. 90 2.82 0.25 0.054 35.72
CK 1.88 0. 56 0.07 0.032 10. 82
Endogleyic Hapli-Stagnic CF 1.97 0.64 0.07 0.034 11.72
Anthrools CRNF 2.17 0.71 0.09 0.031 11.80
oM 2.11 0. 65 0.09 0. 030 11. 66
CK 4.13 1.54 0.16 0. 056 26. 48
Typic Fe-accumuli-Stagnic CF 4.50 1.91 0.16 0. 046 28.73
Anthrools CRNF 4.61 2.04 0.16 0. 064 28.24
oM 4.56 2.05 0.19 0. 042 28. 70
4 26 ) (10 15 ) 172d Note The growing sean of wo cropsof is counted

from trangplantation of early rice (26 April) 1o harvest of late rice (15 October) , totaling 172 days
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CK 18.6% (p <0.01) 4.79% (p > ,
0.05) 9.00% ( p <0.05) , NH, N NO; N,
CF NH, N ™ 5.39 kg hm?
44.1% 32.5%  42.4%, 39.7%; NO; N ,
3.54%:; , ™ 1.97 6.83 kg hm™?,
56. 8% 1.50% 2.28%; ,  56.8%,
THS EHS TFS TP . 39.7%
0.059 0.034 0.046 kg hm ?, (221 ,
CK , (65.5 kg hm™?) (8] [10]
0.090% 0.052%  0.070% ( 0.071%) ; , ,
TK 34.9 11.7 28.7 kg
hm"2, (250 kg hm™?)  14.0% 4.68%
11. 5% ( 10.1%) , CK 3.50% (1) (17
8.32% 8.50% , ,
N 1
,THS EHS TFS 5.71% (p < , (18]
0.05) 10.2% ( p<0.05)  2.44%;OM - (2)
CF 1 ] [}
[17]
3 [19]
; (3)NH, = NH,
: NH, N ™N  39.7% ,
, NH, N TN
[14]
4 10 mm (7251 [21]
[9] b 1 .
13 mm , (8]
106 m°, 2.1mm
0.8 1.86 mm, , CRNF [22]
, (23] [17]
NO, N NH, N , (17]
[7] - -2 '
NH, N 8 14 , ,
5.6% 8.6%; el NO; N ] ]
37.7 kghm'?; ol , ,
NO; N (3 a N 54 2a
kghm %, 28.9%) ,NH, N (N CK
11.3 kg hm?, 6.0%) el :
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EFFECT OF FERTIL IZATIONON NUTRIENT L EACHING LOSS FROM
D IFFERENT PADDY SO ILS INDONGTING LAKE AREA
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(1 Soil and Fertilizer Institute, Hunan Acadeny of Agricultural Sciences Changsha 410125, China)
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Abstract A two-year lysmeter experiment was carried out using smulated il profiles of three major types of An-

throols (Paddy wil) in the Dongting L ake area on effect of conventional chamical fertilizer (CF) , controlled release ni-

trogen fertilizer (CRNF) , and addition of pigmanure (OM) onN, P and K leaching loss, o explore status quo and lavs

of nutrient leaching loss from paddy fields under the double rice cropping systen in Dongtinghu L ake area Results shov
total nitrogen (TN) leaching loss acoounted for 2. 28%, 0.66% and 1.50%, repectively, of the fertilizerN applied in
paddy field of Typic Hapli-Stagnic Anthrools (THS) , Endogleyic Hapli-Stagnic Anthrools (EHS) and Typic Fe-accu-
muli-Stagnic Anthrools (TFS) in Treament CF. The significantly higher anount of leachate led to distinctly greater TN
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loss in THS than in TFS, even though TN concentration in the leachate fram THS was close o that in TFS both the
amount of leachate and the TN concentration therein fram EHSwere significantly lover than that from the other wo ils
Among the N lost through leaching, ammonium N (NH, N) , organic nitrogen and nitrate N (NO, N) accounted for
39.7%, 56.8% and 3.5%, regpectively. Total potassun (TK) leaching loss from THS, EHS and TFS accounted for
14.0%, 4.68% and 11.5% of the fertilizer-K gpplied, showing a decreasing order TFS>THS > ETS The otal phos
phorus (TP) leaching losses from these ilswere very limited, and notmuch different betveen treaments Among all the
treaments, TN concentrations in leachate in Treatment CRNF were the highest and significantly higher than that in CK in
all the ils, and those in Treaments CF and OM were relatively lower than in Treatment CRNF, but significantly higher
than that in CK only in THS and TFS TK concentrations in leachate fran TreamentsOM and Treament K (potassium
chloride) were distinctly higher than that in CK in all the ils Because nutrient leaching loss is a long-tem and progres-
sive process, this study has been conducted continuously for only 2 years, © the difference inN and K leaching losses be-
tween N and K fertilization treaitmentswas not significant

Key words Dongting L ake area; Paddy fields under double rice cropping systan; L eachate; Nutrient leaching loss



