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Fig. 1 Monthly rainfall and average temperature during the experiment period
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Table 1 Physical and chemical properties of tested soils
pH (<0.002 mm)
( ) (em)  @5°D  (gem’)  (ghkg) (gkg) (gkg) (mgkg) (mgkg) (g/kg)
( y  0~20 4.64 1.24 5.16 0.50 0.40 59.5 28.34 459.2
20 ~ 50 437 1.39 1.85 0.39 0.15 28.0 0.21 379.6
( y 0~20 451 1.32 2.82 0.30 0.11 48.5 5.82 154.4
20 ~ 50 435 1.45 1.80 0.27 0.08 24.5 0.61 84.8
( y 0~20 5.44 1.41 3.92 0.41 0.28 58.5 20.40 67.9
20 ~ 50 5.41 1.55 0.88 0.13 0.11 16.5 1.05 40.2
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Fig. 2 Dynamics of NO3-N concentrations in leachates with three different-parent-derived red soils
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Fig. 3 Differences in NO;-N concentrations in leachates of three red soils developed from different parent materials in May
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#*2 ZMERLEEREK NO-N FEREN (kg/hm?)
Table 2 Annual leaching losses of NO3-N with three different-parent-derived red soils
2012 2013 2014
CK 1592+0.76 Af 19.11£1.04Af 19.88+0.67Ag 1125£023Af 1544+£053Af 1598+0.78Af 7.01+021Be 11.08£0.78 Af 11.58 £0.38 Af
CF 6481+6.04Bd 8231+£622Ad 93.09+7.08 Ad 69.73+3.01 Bd 86.65£4.18Ad 93.02+4.85Ad 73.16£4.67Bc 83.36+3.80ABd 89.55+4.57Ad
Pl 4361+£252Be 5515+272Ae 5731+£252Af 43.64+128Be 57.53+457Ae 59.96%3.73Ac 44.65+2.18Bd 6193+285A¢ 66.07+2.84 Ae
P2 5390+432Be 72.19+2.58Ad 74.13+569A¢ 6240+3.11Bd 77.36+531Ad 80.11£6.96Ad 6428+5.12Bc 8291+£3.19Ad 8521+3.00Ad
P3  6732+6.60Bd 83.56+6.20Ad 84.99+3.04 Ade 73.30+3.26 Bd 87.30+4.65Ad 88.31+445Ad 68.15+424Cc 8421+543Bd 98.68+5.80 Ad
P4 8221£995Cc 98.89+550Bc 1189+5.65Ac 94.10+£5.78 Cc 109.8+7.65Bc 1292+8.75Ac 107.54+6.53Bb 116.3+6.88Bc  141.5+£834¢c
P5 1005+793Cb 1169+6.14Bb 1312+8.09Ab 117.8+9.35Cb 130.6+896Bb 147.1+£920Ab 1184£789Cb 140.5+8.54Bb 160.1 £104 Ab
P6 121.6+£734Ca 1373£924Ba 150.8+7.11Aa 1350£994Ca 148.6+9.74Ba 166.0+9.04 Aa 1445+831Ca 1658+890Ba 1882+7.01Aa
(P <0.05)
(P<0.05)( )
2.1.2 NH;-N 1200 —— o3t
P6 3 NH;-N Loof AP
. N e
4 3 NH;-N 3 00|
4 ) 3 -
(P<0.05) NH;-N & 000
8 ) NHI—N E'” 0.40F
NH;-N 0.20F
3 NHIN ( 3 Oooii—%ﬁ
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Fig. 4 Dynamics of NH;-N concentrations in leachates with three
(P6) 3 different-parent-derived red soils
£3 =MEBROESRK NH-N F58FE 5 #(kg/hm?)
Table 3  Annual leaching losses of NH3-N with three different-parent-derived red soils
2012 2013 2014
CK  0.63£0.09Cc 080+0.04Bd 1.00+0.04Ad 0.51£0.03Ce 0.78+£0.06Be 0.92+0.05Ad 030+0.01Cd 0.52+0.01Bd 0.79+0.07 Ac
CF  124£0.15Ca 134£0.12Bc 1.84£0.15Ab 124%0.06Cb 1.64£0.11Bb 2.14£0.17Aa 0.82£0.09Ca 131£0.05Ba 1.52£0.13Aa
P1  1.00£005Cb 122+0.07Bc 1.62+0.06Ac 0.78+0.03Cd 1.28+0.07Bd 1.68+0.13Ac 043£0.02Cc 0.78+0.06Bc 0.93+0.08 Ab
P2 094+0.03Cb 129+0.05Bc 1.69+0.15Ac 0.84+0.05Ccd 1.23+0.07Bd 1.71+0.11 Abc 044+0.02Cc 0.74+0.05Bc 1.06+0.09 Ab
P3  1.04+0.02Cb 1.54+0.08Bb 1.84+0.19Ab 1.08+0.09Cc 142+0.04Bc 1.76+0.05Abc 0.67+0.06Cb 0.72+0.08 Bc 1.17+0.13 Ab
P4 129+0.11Ca 159£0.17Bb 2.10+021Aa 127£0.12Cb 1.51+0.09Bbc 187£0.09Ab 0.86+0.06Ca 1.02£0.11Bb 144+022Aa
P5 136+0.09Ca 1.58+0.11Bb 2.07+0.12Aa 138+0.12Cb 1.67+0.18 Bb 1.92+0.08 Aab 0.82+0.05Ca 1.27+0.14Bb 1.56+0.17 Aa
P6  143+0.14Ca 1.73+0.14Ba 2.03+0.15Aa 155+0.15Ca 191£021Ba 2.09+0.13Aa 0.90+0.07Ca 139+0.09Ba 1.50+0.14Aa
TP 5 3
0.02 mg/L TP (P<0.05) 3
TP ( 5 3 TP TP ( 4
> > 2.3
4 TP 2.3.1
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Fig. 5 Dynamics of total phosphorus concentrations in leachates
with three different-parent-derived red soils
%4 ZHBROGERK TP FHERERHH (@hm)
Table 4 Annual leaching losses of total phosphorus with three different-parent-derived red soils
2012 2013 2014
CK 193+021Be 343+098Ad 3.93£1.02Ae 1.81£023Be 2.63£035Ae 2.88+£0.09Ae 1.70+025Bf 2.57+035Af 2.70£0.03 Af
CF  459+039Bd 720+125Ac 898+048Ac 4.39+045Cd 6.75+097Bd 10.52+£137Ac 468£038Ce 7.63+£098Be 9.54+1.15Ae
Pl 452+028Bd 693+131Ac 7.01+122Ad 498+0.57Cd 6.79+0.89Bd 895+0.85Ad 4.87+035Ce 7.29+0.57Be 9.63+1.67Ae
P2 694%1.15Bc 9.34+£098Ab 922+1.59Ac 6.98+1.03Cc 892+1.17Bc 1021£1.19Ac 695£1.02Cd 8.64+1.10Bd 11.97+£2.08 Ad
P3 725+1.34Cbc 10.18£1.35Bb 13.33£1.87Ab 8.08+1.15Cb 10.24£1.54Bb 13.18£2.03Ab 8.53£1.17Cc  11.09£1.34 Bc 14.73+2.54 Ac
P4 829+2.03Cb 1034+1.81Bb 13.82+£2.09Ab 827+0.98Cb 10.15£0.98 Bb 13.27£1.15Ab 936£1.35Cb 1339+ 1.56 Bb 16.57+£1.89 Ab
P5 836+122Cb 12.58+1.75Ba 1490+2.44Ab 843+122Cb 12.38+1.44Bb 14.52£2.17Ab 10.27+1.55Cab 13.74+1.87 Bb 16.45+2.07 Ab
P6  10.51+£2.06Ca 13.26£2.18 Ba 1643 +3.25Aa 10.67+1.35Ca 14.75+2.68 Ba 17.61 £3.08 Aa 11.69+1.27Ca 15.02+2.11 Ba 18.66+2.49 Aa
x5 RELIEO~20 cm)FHAFRYHNER
Table 5 Accumulation of available nitrogen and phosphorus in the surface soil (0—20 cm)
(mg/kg) (mg/kg)
CK 42.36+4.18 Ae 33.79£4.59 Ae 40.65+1.76 Ad 3.07+0.81 g 2.93+0.64 240+0.72 f
CF 47.60£8.24 Ae 39.54+4.59 Ade 43.70+£1.63 A 11.20+£2.31 Afg 10.40£1.31 Aef 9.60+0.60 Aef
P1 53.55+6.18 Ae 46.64+2.18 Ad 51.04 +5.24 Add 15.67£3.50 Aef 11.07 £2.58 Bef 11.53 £2.04 Bef
P2 66.40£5.84 Ad 66.40£6.20 Ac 66.54 +8.95 Ac 24.40£4.39 Ae 20.73 £2.27 Be 15.47+£4.76 Be
P3 76.63£7.37 Ad 69.01 £2.50 Ac 65.94+6.44 Ac 53.33+£5.51 Ad 35.20+£5.57Bd 27.87+3.83 Bd
P4 97.58 £9.06 Ac 83.30+3.93 Bb 78.04 £8.93 Bbc 78.80+8.94 Ac 57.67+8.54 Bc 45.33+5.11 Be
P5 125.4+7.43 Ab 88.29+2.15 Bb 87.18 £6.61 Bb 140.8£9.60 Ab 108.8£12.10 Bb 69.33+£9.03 Cb
P6 140.9£8.24 Aa 100.7 £8.22 Ba 102.2+£12.88 Ba 197.1£9.76 Aa 151.8£15.40 Ba 106.4+13.13 Ca
2.4 P4
3
2
3
3 1
> > 31
3
P3 (P4 ~ P6 )  NO;-N
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Table 6

=6

ZMHEROEEEE@R)

Peanut pod yields of three red soils developed from different parent materials

2012

2013

2014

CK
CF
Pl
P2
P3
P4
P5
P6

2933+231Ad
39.00+3.18 Ac
43.33+£3.02Ac
56.33£4.04 Ab
69.00+4.58 Aa
6833+3.51Aa
70.33+5.89 Aa
71.67+6.73 Aa

15.00£3.02Bd
31.33+4.53 Bbe
25.33+4.04Bc
28.67+2.31 Bbc
34.00+3.84 Cb
45.00+4.75Ba
4733+443Ba
48.67+£325Ba

27.67+2.08Ad 1433+221 Ae 8.67+227Be

40.75+£3.61 Ac 35.67+£3.08Ad 25.00+2.52Bd
41.00£4.51 Ac 40.67+3.27 Acd 31.67+3.18 Bc
53.92+3.79Ab 4733+4.04Bc 34.67+321Cc
51.85+5.03Bb 62.67+5.79Ab 44.00+4.09 Bb
65.65+4.87Aa 7033+653Aa 6533+743Ba
68.75+632Aa 7733+551Aa 68.50+£5.88Ba

6645+598Aa 75.67+782Aa 66.00+£6.21 Ba

1203+ 1.62Ad
35.67+2.65Ac
3850+2.18 Ac
56.33+£3.51 Ab
60.00+5.53 Ab
7200+631 Aa
75.00+7.62 Aa
7533+£587Aa

1438124 Ac
3733 +£3.69Ab
39.88+3.03 Ab
44.06+2.97 Ab
63.60+5.74 Aa
7247+6.79Aa
71.36+5.69 Aa
69.30+£636Aa

7.71+0.77Bd

23.18+1.32Bc
31.89+£2.54 Bb
35.81+£1.92Bb
4793 +231Bb
6744+584Aa
69.69+592Aa
72.60+7.08 Aa

1373 £1.58 Ad
38.68+£3.05Ac
41.47+4.89 Ac
4227+351 Ac
5855+525Ab
73.00+6.98 Aa
6933+6.75Aa
69.67+723Aa
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Maximum Safe Pig Manure Loading Capacity of Red Soils from
Three Parent Materials in Mid-subtropical Region of China

ZHANG Di'?, ZHOU Zhi-gao', YANG Yi-ru'?, WANG Xing-xiang'*"

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Jiangxi Key Laboratory of
Ecological Research of Red Soil, Ecological Experimental Station of Red Soil, Chinese Academy of Sciences, Yingtan, Jiangxi
335211, China)

Abstract: A pot experiment under natural rainfall with three red soils developed on parental materials of red clay,
sandstone and granite was investigated to estimate the maximum safe pig manure loading capacity in Ecological Experimental
Station of Red Soil, Chinese Academy of Sciences. The research area represent a typical subtropical moist climate with a mean
annual temperature of 18.9  and a rainfall of 1 946 mm. The maximum safe pig manure loading capacities of the three soils
were estimated by monitoring NH;-N, NO3-N and total phosphorus in leaching water, the peanut production and the accumulation
of available nutrients in the soil from 2012 to 2014. The results showed that the maximum safe application rate of pig manure was
P 100 kg/(hm*a) for red clay soil, and P 50 kg/(hm*a) for sandstone and granite soils with half of conventional chemical
fertilizers from the viewpoint of groundwater and soil environment protection. From the viewpoint of crop production, the safe
application rate of pig manure should be no more than P 100 kg/(hm>a) for red clay soil, and P 200 kg/(hm*a) for sandstone and
granite soils. Taking economic interests and environmental impacts into account, the maximum safe pig manure loading capacity
could be P 100 kg/(hm? a) for red clay soil, and P 50 kg/(hm?-a) for sandstone and granite soils with half of conventional chemical
fertilizers, equivalent of 24 000 kg/(hm?-a) and 12 000 kg/(hm?-a) of fresh pig manure with moisture of 69%.

Key words: Red soil; Parent material; Pig manure; Maximum safe loading capacity



