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Phosphorus Balance in Plastic Film House Soil
Under Rotating System between Upland and Paddy Type

Kim, Pil-Joo - Lee, Chang-Hoon - Lee, Young-Bok

Dept. of Agricultural Chemistry, College of Agriculture, Gyeongsang National University
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Average cultivation period
More than 10 years
More than 6 years

Cultivated crops and rotation system
Pumpkin-Watermelon-Rice

Red pepper(single cropping system)

Chinju in March 2002
Sample size
22
20

Farming types
Rotation
Non-rotation

Table 1. Cultivation background for rotation and non-rotation farming fields in plastic film houses in
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Table 3. Physical and chemical properties of the soil
used for the test before the experiments

ltems Mean SD
pH (1:5 with H,0) 77 0.2
OM (g kg!) 24 012
EC (dS m™) 28 022
Total N (g kg™) 302 11
Available P205 (mg kg!) 348 11
Available SiO2 (mg kg!) 265
Ex. cations (cmolc kg1)
Ca 159 05
Mg 6.01 023
K 2.33 0.31
CEC {(cmole kg'!) 14.2 2.2

FHASEA AzelHe 47 AeE WFE

024 4~59 Aol AN F, 3271 4B N

T 6 RE 109714 A&AE AAS ol
g B E 547 FEQ WFE MM
oA ek & sk r] FAEQd HE A A
Al E AAFte @A AR SHAAR At
Atk HEFHIAE GFABA Y} AT WHoR
g 13 AEZ A & g1 FEd IFE
TAAEE Awslo] 9 6E5EH 1092744 wd
sH-2uell A & Afufstedch

4% FAEGE BA BT & EY 15 kel
gulel slshg JHE APt #H8] £F &
Pot(D 35cmxH 40cm)of %3 :

of ¢ bem FAE S 2L T
Fom, frol SHAA wE g T3 AEAge A
A8tk

olwf 12 wjFAujA] BE A HA(320kg N

kd
=
=)
>
>
3&
)
G
)]

Table 2. Treatment and cropping background

hal), 914H(78kg P05 hal), ZHE(200kg K20 hal)=}
AL EFLEY 20Mg hal& ARSI ARF T 2
A 50%, 1A 100%, ZHE 60%, B9 100%E 200249
44 29 71U Algateh 282 HA 5%E 1%

U8 As 5% T 0%= 23 FHE B35
Q. o
[ Rin

Al
itk SEHEAAAM 22 AR EZE HE F
Astglom, F7HAl Alrle AAlskA] ekolth HlE
gAgA A 22 HERE TFE FAGAOH, ol
Hl &g o A8 vwE S8 F7hH A
& AN g ZE SR =g 7 A
Be SRR A oH, Pote H dou
AMoz wWiAsAth FAEGS olgstd EA3
ARy EAL 9o T WHoE AT
(% 33 4). FANESS QR E A A S A8
of AFFFe] ¥ F A(Total P)o] 2140mg kgl
Ao} USith FA <late] ulRol Rl (e
70%

5)0191 01 Extractable Px= 4% Al- and Ca-P
k=]

il
=
]

Table 4. Characteristics of phosphorus in soil used
for the pot test before the experiments

ltems Contents  Ratio(%) 1

Total P (mg kgl) 2,140

Organic P {mg kg!) 174 85
Inorganic P (mg kg-1) 1586 741
Residual P (mg kgl 380 177
Extractable P (mg keg'1)

Water soluble P 13 0.6
Ca bounded P 490 239
Al bounded P ' 628 307
Fe bounded P 132 6.4

tRatio mean the composition of rate (%) of each P to total P

st cropping

2nd cropping

Treatment
Plants

Location Plants Location

Rotation system(RS)
Non-rotation system{NRS)

Chinese cabbage in glass house Rice

Chinese cabbage in glass house

in outdoor

Red pepper in glass house
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Fig. 7. Changes of inorganic P in the infilatrated water
during rice cultivation

Rotation system(RS)

Non-rotation system NRS

Items

Chinese Cabbage Rice Chinese Cabbage Red pepper
Yield 98,840(fresh weight) Grain 4,988 98,840(fresh weight) 14,126(fresh weight)
(keg/ha) 1,680(dry weight) Straw 7,152 1,680(dry weight) 3,379(dry weight)
) Grain 2.6
P(Cg‘jl;m 571 (on dry base) Stl;?\?z 15 5.71(on dry base) 5.71{on dry base)
Grain 130
P uptake .
Total 9.6 Straw 107 Total 9.6 Fruit 12.3
{ke/ha)
Total 237

Table 6. Comparison of phosphorus balance after crop plant harvest

Rotation system(RS)

Non-rotation system{NRS)

ftems Chinese cabbage Rice Sub-total  Chinese cabbage Red pepper Sub-total
Chemical fertilizer 27 0 27 27 0 27
Input Compost 38 0 38 38 0 38
Sub-total (A) 65 0 65 65 0 65
Plant uptake 96 237 33.3 96 123 219
Output  Leaching 0 40.3 403 0 0 0
Sub-total (B) 9.6 64.0 736 9.6 123 218
Phosphorus balance(kg/ha) (A-B) 554 -64.0 -86 554 -123 431
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Fig. 8. Cummulative amount of inorganic P leached Fig. 9. Cummulative amount of organic P leached by
by the infilairated water during rice cultivation the infilatrated water during rice cultivation

Table 7. Physical and chemical properties of soils after plant harvest of each crop

aRotation system(RS) Non-rotation system(RS)
Chinese cabbage Rice Chinase cabbage Red pepper

pH (1:5 with H,0) 72 63 72 70
EC (dS m?) 15 11 15 13
OM (g ke't) 197 192 197 181
Av, P205 (mg kgt 314 281 314 310
Ex.cations {cmole kg)

Ca 123 10.2 12.3 109

Mg 354 321 354 312

K 062 046 062 0.55

Table 8. Characteristics of phosphorus composition in soils after crop plant harvest

Sefore the test Rotation system(RS) Non-rotation system(NRS)

Chinese cabbage Rice Chinese cabbage Red pepper
Total P 2,140 2171 1762 2171 2,018
Phosphorus Organic P 174 145 112 145 132
(mg/kg) Inorganic P 1586 1,522 1318 1522 1,503
Residual P 380 540 332 540 383
W-P 13 130 76 130 142
Extractable P Ca-P 490 543 438 543 556
(me/ke) Al-P 628 666 496 666 673

Fe-P 132 116 165 116 114
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