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Table 1 Nutrient contents of the experimental soils

P BRI AT pH AN 4P 4K KIEN X P HAK
(g/kg) OK$) (g/kg) (gkg) (gkg) (mg/kg) (mg/kg) (mg/kg)
A ARz 11.7 5.0 0.78 0.85 7.77 160 19 174
B ARZ o 18.1 5.0 0.93 1.08 6.96 124 19 125
C AR 9.0 5.0 0.54 0.60 13.94 35 6 150
D I+ 13.7 4.9 0.68 0.68 11.79 58 4 199
E Lb 123 53 0.75 1.01 8.59 121 25 104
F I+ 11.1 5.5 0.65 0.52 9.24 169 7 168
2 - N
Table 2 Nitrogen fertilization treatments in the experiment on oil rape-peanut rotation
A7 B 1A
N P,0s K0 N P,0s K,0
(kg/hm®) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm®) (kg/hm®)
N1 0 135 225 0 72 180
N2 90 135 225 69.0 72 180
N3 180 135 225 103.5 72 180
N4 270 135 225 138.0 72 180
N5 360 135 225 172.5 72 180




224 + 1 539 %
3 - P
Table 3 Phosphorus fertilization treatments in the experiment on oil rape-peanut rotation
i (B 164
N P,05 K,O N P,0s K>,0
(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)
P1 225 0 225 135 0 180
P2 225 45 225 135 22.5 180
P3 225 90 225 135 45.0 180
P4 225 135 225 135 67.5 180
P5 225 180 225 135 90.0 180

B. C. D4, PHEEERE. F WAHSR K, WIAREEKT (p<0.05) (£ 4). WH, KX

G ARERALE FH 1) NG PV K AR B S 51 IR 3 (N B H 46%)-
FEEEREAE (POs 8 12%) SALET (K,0 & & 60%).
TSI AR AL (0 LA A 2:1, WS HE AR IR 1A] 2 2003
R 12 A0, EE N OIEE LR R 2 2004 45 1 H 10 55
AELE RFE R R) 2 2004 4 5 H 5 %50 HAISEEGEME R
G e, e /E I 2003 4E 9 H—2004 £ 9 A,
TR 30 1A) A B 1099.7 mme 24N 30 ) AS I
1.2

53 FAE SRR R A8 . AR AR OR fE 7E RN
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Table 4 Nitrogen fertilizer effect model for oil rape in

red soil derived from Quaternary red clay

A Jife R?
LI Y =470 +4.40 x N 0.895
TIREBOTTE Y =566 +3.57 x N-0.0016 x N* 0.902
R R Y =499 +152 x/n +3.39 xN 0.903

X N RIS AR ] N AR B (6 5 25430 Hr (CHiedi B
3AERNTEME R, R ERLD LI
filith ) Ot NOIERhsE =5 ZEn B3, 4add
Bt Sentith X S LA HURR N 255550 & &
BEmA s N RS R R R g A B (p
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R R ER TORTN I A R A DG (p<<0.01) 4,
X AN AR I /N DX R 2= AR 2 148 (0 ~ 20 cm)
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Table 5 Nitrogen experiment on oil rape for statistics
Bk B} TR N ekt N e N REER FH 2 SRt
(mg/kg) (kg/hm®) (kg/hm?) (mg/kg) (%) (kg/hm®)
D a5+ 58 90 1122 4251 33.14 465
D Ak 58 180 1167 44.04 18.64 465
D AR 58 270 1546 48.57 21.20 465
D Ak 58 360 2122 4430 21.15 465
C Ak 35 90 929 40.39 21.86 470
C a5+ 35 180 955 50.40 16.81 470
C a5+ 35 270 1354 43.61 15.25 470
C %+ 35 360 1717 45.02 16.51 470
A AR>S 160 90 1515 37.59 3.76 1303
A ARZ e 160 180 1727 41.23 4.12 1303
A AR 160 270 1788 41.92 4.19 1303
A ARI> = 160 360 1869 41.79 4.18 1303
* NARRIGAE N AL LT k= & o
3000 3000
NE (\";
£ 2000 F £ 2000
S kY
jlﬁ* =
= 1000 § E 1000
i ”
0 0
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5 Sk 7 A2
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1 P N

Fig. 1 Relationship of oil rape yield with soil available phosphorus in surface layer (0 ~ 20cm) and nitrogen application rate
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Fig.2 Peanut yield and NOjy -N storage in 0 ~ 80 ¢m soil profile under different nitrogen

application rates in red soil derived from red sandy stone
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Fig.3 Nitrogen recovery efficiency of peanut in two red

soils derived from different parent materials
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Table 6 Comprehensive evaluation of the effect of N application rate on peanut in red soil derived from red sandstone

I H FMEOE M B N BB (kg/hm?)
Xmax Xmin 69.0 103.5 138.0 1725
Jilup S Slpic R 2% 10% 0.3 0.134 0.571 0.596 0.541
NO; -N fifi: 250 83 0.4 1.000 0.630 0.265 0.000
B 3500 2500 0.3 0.530 0.732 0.884 0.783
SYEYix 0.599 0.643 0.550 0.397
3000 (mEARGFE1R: W AT E AR 12
g & ]
£ 2000 | = sl o
2 -
- =
£ 1000 | 2 4
; o
4 . T -] ]
0 45 90 135 180 45 90 135 180
P HEHEFI Bt (P,05 kg/hm?) P HEBEHIR (P,Og kg/hm?)
B4 OO EIFAHIRTTEPRAR T mEER E5 UMECRPRER PKETHENPIEMEE
Fig.4 Oil rape yield under different phosphorus application rate in red Fig.5 Phosphorus recovery efficiency of oil rape under different

soil derived from red sandstone and Quaternary red clay

phosphorus application rate in red soil derived from red sandstone
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Fig. 6 Relationship between oil rape seed yield and
available phosphorus in surface red soil derived from

Quaternary red clay
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Fig. 8 Peanut yield under different phosphorus

application rates

Fig. 7 Relationship between economic profit and phosphorus
application rate in the oil rape-peanut rotation in red soil

derived from red sandstone
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Fig.9 Phosphorus fertilizer use efficiency of

peanut under different phosphorus application rates
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Suitable Fertilization Rate in Peanut-Oil Rape Rotation Based
on Red Soil Fertility and Environment Impact Evaluation

SUN Bo, YAN Hao, SHI Jian-ping
( Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Fertilization decision based on soil fertility is the basis for higher economic benefit and less harm to environment. A field
fertilization experiment including single N and P treatments was carried out on oil rape-peanut rotation in two red soils derived from red sand stone
and Quaternary red clay, respectively. Then the effects of fertilization on crop yield, fertilizer recovery efficiency, economic benefit and
environmental impact were evaluated and suitable N and P application rates were recommended for the crop rotation system. Results showed that soil
available P is the controlling factor for crop yield. Taking into account of soil available P content, the model for N fertilization on oil rape is Y= 266.1
XAP_class +2.87 x N+ 393.3, where Y stands for yield of oil rape (kg/m®), AP_class for the categorical variable of soil available P content and N for
N application rate (N, kg/hm?). Based on evaluation of effects of N fertilization rate on peanut yield, N recovery efficiency and environmental impact
(storage of NO5;-N in 0 ~ 80 cm depth of soil profile after the crop harvested), the suitable N application rate was defined to be 103.5 kg/hm? for
peanut in red soil derived form red sandstone. The phosphorus use efficiency of the crops changeed in a pattern of parabola when P fertilization rate
increaseed. The phosphorus use efficiency of peanut was also affected by the soil available P content, which was higher in the red soil derived from
red sandstone than that in the red soil from red clay. Comprehensive evaluation of yield and economic benefit showed that the suitable P fertilization
rate is P,Os 90 kg/hm? for oil rape and P,0522.5 ~ 45 kg/hm? for peanut in the red soil derived from red sand stone.

Key words: Upland red soil, Oil rape, Peanut, Fertilization, Environment impact



