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Effects of Cropping System Change for Paddy Field with Double
Harvest Rice on the Crops Growth and Soil Nutrient

ZENG Xi-bai', SUN Nan?, GAO Ju-sheng?, WANG Bo-ren?, LI Lian-fang"

(! Institute of Agricultural Environment and Sustainable Development, Chinese Academy of Agricultural Sciences / Key Laboratory
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Abstract: [Objective] This paper aimed to determine the effects of cropping system change for red soil paddy field with
double harvest rice on crops growth and soil nutrient. It also aimed to provide with optimum pattern for cropping system reform
under bad irrigation condition. [Method] Through located field experiments, effects on crops growth, yield and economic benefit
were studied under different cropping systems. These included systems from paddy field with double harvest rice to pasture,
paddy-upland rotation, upland cropping et al, and the change of related soil organic matter and nutrient content under various
cultivation systems was also investigated. [Result] The results proved that economic benefit and the ratio of output to input were all
increased in terms of the market price for the crops under various treatments. The greatest economic benefit occurred in the treatment
of paddy-upland rotation, and the corresponding economic benefit was increased by 34.7%, 21.4% and 2.2% in comparison with
equivalent of control (rice-rice-astragali), pasture, upland cropping treatments. The economic benefit from pasture, upland cultivation
treatments was increased by 11.0% and 31.8% respectively compared to the equivalent of control. The ratio of output to input under
pasture, paddy-upland rotation, upland cropping treatments was enhanced 0.9, 0.6 and 0.3, respectively, in comparison with that of
control. It is acceptable to plant pasture grass for improving soil fertility since the contents of soil organic matter, total nitrogen, total
phosphorus and available phosphorus were all enhanced obviously. However, the concentrations of soil available nitrogen, total
potassium, available potassium was somewhat reduced for all the treatments, suggesting that increasing the input of nitrogen,
particularly potassium, was necessary under present fertilization level. [ Conclusion] Based on the condition of the fertility, climate,
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cultivation and management in red soil paddy with double harvest rice regions, it is feasible to change the cultivation system of

paddy fields with bad irrigation conditions. In particular, such cultivation systems as Pasture and Paddy-Upland Rotation were worth

adopting for better economic benefit and improvement of soil fertility in the purpose region.

Key words: Cropping system; Crop growth; Economic benefit; Soil nutrient
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Table 1 Comparison of land use status under different cropping system treatments

JOSE] R R A ST H R L Hb A 2
Treatment Year Land use period (d) Total growth period (d) Land use efficiency (%)
X L5 Early rice Wi fe Late rice L AL Astragali 868 92
cK 2003 79 76 130

2004 82 81 130

2005 83 77 130
M U Pasture 940 100
Pasture 2003 365

2004 365

2005 210
IKEEAE i W / v’ 806 86
Paddy-upland rotatiol Middle rice Flax / Onion

2003 104 158

2004 105 168

2005 108 163°
FAE Gt YET S L 715 76
Upland cropping Sorghum / Maize Potato

2003 165 139

2004 164 140

2005 107"

Fric#Bdn AR ic#E X YA Data signed by # means the corresponding values signed by # crops
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Table 2 Comparison of crops yield and economic benefit under different cropping system treatments
2003~2005 {F &7 fH  2003~2005 ‘F RN TR

774 Yield (kg-ha™)

Ab3 (R : PN :
Treatment Crops 2003 2o0d 205 Total output value in ~ Total input in Ratio o.f
2003-2005 (yuan/ha) 2003-2005 (yuan/ha) output/input

it HRE (T, DW) Early rice 5249.5 5284.0 5791.5 136412.1 94467.4 1.4
CK WiRE (T, DW) Late rice 5892.0 5786.5 62183

WS (BEE, FW) Astragali 125095 13082.0 142418
M Pasture M (8T, FW) Pasture 464015 1187605  130652.3 151358.1 65048.6 2.3
KEEAE FE (FE, DW) Middle rice 6443.5 7539.5 7510.5 183735.6 92037.4 2.0
Paddy-upland of (1%, DW) Flax 21355 2515.5
rotation P (86T, FW) Onion 18960.0
Vs B (8T, DW) Sorghum 4427.0 5492.0 179766.6 103337.8 17
Upland cropping ;¢ (=&, DW) Maize 3546.8

L% (T, FW) Potato 24997.5 11657.3

FAbHE 2003~2005 AF R A S FMEMIIZ G SR EMA R R, B R, BOE. R WK, AL SR K. BREREMN R
J 14, 16, 0.2, 1.6, 1.2, 2.0, 16, 2.0, 1.2 50/ AJT; BRI MRS T2

Total output value is referred to sum of production weight multiplying price. The price of early season rice, late season rice, pasture, middle season rice, flax,
onion, sorghum, maize and potato is 1.4, 1.6, 0.2, 1.6, 1.2, 2.0, 1.6, 2.0, 1.2 yuan/kg respectively, which includes the expense of seeds, fertilizer and labor
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Table 3 Comparison of soil nutrient before sown and after harvest under different treatments

. HHUR KA B el R T T
s 2278 ) ) )
pH oM Total N  Total P Total K Avail. N Auvalil. P Avail. K
Treatments Layer (cm) 1 1 1 1 1 1 1
(kg™)  (gkg™)  (gkg™) (gkg™ (mg-kg™) (mg-kg™) (mg-kg™)
R o e #HEZ Cultivated horizon 5.3 28.4 1.52 0.47 15.2 137.3 15.3 80.0
Before experiment F4JiEJ2 Plow pan 6.2 152 0.90 0.30 14.1 99.8 97 703
pagict HEEZ Cultivated horizon 5.7 28.5 1.49 0.47 14.1 119.0 8.7 45.7
CK A1) )2 Plow pan 60 209 1.04 0.39 14.9 97.9 7.9 408
MO HHEJZ Cultivated horizon 5.9 305 1.54 0.56 12.4 126.5 19.7 60.2
Pasture FLJEJZ Plow pan 5.6 24.6 1.15 0.45 13.7 99.4 11.8 335
KEEEAE Paddy- #HEZ Cultivated horizon 5.2 30.9 1.45 0.51 145 124.2 16.8 53.0
upland rotation A2 Plow pan 6.1 22.1 1.16 0.40 15.0 93.4 9.8 36.0
FE HEEZ Cultivated horizon 5.4 30.2 1.52 0.40 14.4 128.8 10.1 45.7
Upland cropping AL Jz Plow pan 61 211 1.07 0.34 10.6 84.3 8.9 335
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