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Abstract : Studying pig manure maximum loading capacity of soil would maximize manure utilization, reduce use of chemical fertilizer and
prevent environmental pollution. In this study, maximum loading capacity of red clay soil for pig manure in peanut (Arachis hypogaea 1..)—
radish ( Raphanus sativus 1..) system was investigated in a pot experiment under natural rainfall in Ecological Experimental Station of
Red Soil, Chinese Academy of Sciences. Three levels of chemical fertilizer treatments (zero, half and full level of chemical fertilizer ) were
set up in medium fertile red clay soil (soil organic carbon 5.16 g-kg™, Olsen—P 28.34 mg-kg™). The full level of chemical fertilizer was 100
kg +hm™ of nitrogen, 50 kg +hm of phosphorus and 100 kg +-hm™ of potassium. The chemical fertilizer was treated every year. Seven pig ma—
nure rates (0, 25, 50, 100, 200, 400, 800 kg P-hm™2) were added to each chemical fertilizer treatment. Ammonium-N, nitrate—N and total
phosphorus in leaching water, crop production and accumulation of nutrients in the soil were monitored. From the point of view of water and

soil environment quality, the maximum safe application rate of pig manure should be less than 200 kg P -hm ™ for the treatment without
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chemical fertilizer, and 100 kg P-hm™ for the treatment with half level of chemical fertilizer. However, there was risk of nitrate pollution in

the treatment with full level of chemical fertilizer, even without pig manure added. Crop yields were not enhanced by applying pig manure at

rates of more than 100 kg P-hm™ together with chemical fertilizer. The present research indicates that under applying pig manure at 100 kg

P-hm™ or 24 000 kg*hm™ manure would cut chemical fertilizers by half without reducing economic interests and environmental quality.

Keywords: red clay soil; peanut; pig manure; maximum loading capacity
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Figure 1 Monthly rainfall and average temperature during experimental period
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Table 1 Physical and chemical properties of tested soil

+2 pH 258 Bulk density/ ALK SOC/ 2Z TN/ £ TP/ A Available N/ #%(H Available P/ Hlik; Clay/%
Soil layer (2.5:1) g+cm™ g kg g kg g kg mg-kg™! mg-kg™ (<0.002 mm)
0~20 cm 4.64 1.24 5.16 0.50 0.40 59.50 28.34 45.92
20~50 ¢m 4.37 1.39 1.85 0.39 0.15 28.00 0.21 37.96
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Figure 2 Dynamics of nitrate—N concentrations in leachate of red clay soil with peanut-radish system
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Figure 4 Dynamics of ammonium-N and total phosphorus concentrations in leachate under conventional chemical fertilizer treatments
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Table 2 Annual average leaching losses of nitrate—N ,ammonium—N and phosphorus in leachate

i % Nitrate—N/kg+hm™

A% Ammonium-N/kg-hm™ S Total phosphorus/g-hm™

HbFH Treatments
FO F1 F2 F2
PO 13.25+0.98¢ 29.32+4.13d 67.62+6.35d 1.37+0.15b 5.00+0.82¢
P1 19.00+1.37¢ 43.71£3.52¢d 81.13+7.09cd 1.41+0.09h 9.42+1.25bc
P2 22.17+3.36¢ 57.50+5.11¢ 91.55+6.73bc 1.43+0.23b 13.84+1.14ab
P3 36.73+£3.95b 69.16+4.83bc 103.5+9.12b 1.54+0.28b 17.19£2.29ab
P4 48.91+7.44b 88.67+6.27h 120.6+11.09b 1.64+0.36b 16.26+1.93ab
P5 70.07+7.39a 108.6+9.98a 140.1+£10.75a 1.71+0.33b 19.34+2.37a
P6 85.51+8.52a 123.1+11.54a 157.0+11.63a 2.35+0.29a 19.76+3.15a

T AR/ NG PRI B R 22 5+ B35 (P<0.05) . FIA].

Note: Significant differences(P<0.05) between manure treatments are indicated by different lowercase letters. The same below.

& 3 0~20 cm RE HIFEH R AE B R

Table 3 Accumulation of available nitrogen and phosphorus in surface soil of 0~20 cm

A Available nitrogen/mg- kg™

AL Available phosphorus/mg - kg™

AbFE Treatments
FO F1 10) F1 2
PO 32.88+5.61d 49.20+5.61¢ 51.55+5.61c 1.12+0.41e 6.02+1.82f 9.97+1.89f
P1 35.33+3.25d 50.43+3.68¢ 55.33+4.24¢ 6.43+0.82¢ 21.54+1.61e 31.33+4.47e
P2 36.55+4.98d 54.10+5.81c 62.80+3.67¢ 12.55+0.58de 24.03+3.28e 38.13+5.46de
P3 42.33+7.65¢d 62.13+6.68¢ 69.03+5.61c 23.78+2.68d 49.21+4.44d 54.18+8.71d
P4 51.45+3.68¢ 81.38+7.91b 93.58+5.61b 48.61+5.53¢ 83.57+8.04c 89.97+7.96¢
P5 67.38+5.39h 89.83+5.20b 101.6+9.12b 74.39+7.64b 112.4+10.78b 169.6+12.81b
P6 85.01+8.06a 106.6+11.84a 112.2+5.86a 103.8+10.28a 185.1£12.04a 206.8+14.63a

RO BRI I 0, g sl AR R R
P4~P6 Jift I 7K - 338 250 Ml 15t A FLAth Ak 3 82 25 34
(P<0.05),
23 ANEEEKETIEESEDT

S AL PR AR A AR P34 7 i 3R B, B 2 T e A
IAEAFER T EMZ 3G (R 4), =FEIEKF
T, it A ZE A0 (P1~P6) 4645 77 it i 2 5 T PO 4k
B ARG FRKOE (P AT P2)[H] 22 53 R 2% . it
WHEZAF T G2 i 200 kg P-hm™(P4 ), 3

PRS2 5 AR I AN LA A 26 T S et
P 100 kg P+hm(P3) I LA = I INA 3%
B AR T s A R0, T L ad 22 A3 it % 26 4
AR RN, S R AT e A

3 itig
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Table 4 Peanut production and aboveground dry weight under different treatments in red clay soil

AE4: 7=t Peanut production/g*pot™

F#R T4 T Peanut upper dry weight/g:pot™

AbFE Treatments
FO F1 10) F1 2
PO 21.83+2.76d 27.33+3.63¢ 37.33+5.54¢ 17.93+4.56d 28.22+6.74c¢ 35.79+4.88d
P1 33.00+4.78¢ 44.50+4.55b 56.33+2.87h 33.88+5.73¢ 33.95+541¢ 42.69+4.84d
P2 40.50+4.02bc 51.83+4.04b 63.17+6.03b 36.64+4.10c 44.55+5.98bc 50.96+6.93cd
P3 48.67+3.06b 68.83+4.18a 74.17+8.49a 49.76+7.26b 52.66+4.54h 58.73+5.20¢
P4 59.00+7.14a 73.33+£7.02a 78.50+5.58a 59.44+8.30b 73.22+8.03a 71.19+8.81b
P5 57.67+4.17a 74.83+4.20a 74.67+6.25a 74.26+4.75ab 81.99+7.55a 89.33+7.57a
P6 59.50+4.91a 77.00£9.47a 76.67+8.38a 81.85+9.63a 87.46+10.80a 98.03+9.24a
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