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The Determination of Fused—P and Rock—P uptake by two

Pasture Species in Volcanic Ash Soils Using®?P Tracer.

Chang-Cho Choung, Mun-Chul Kim, and Sung-Jun Song

Summary

The growth responses of Dactylis glomerata and Trifolium repens to Fused—P and Rock—P were compared

on the brown and black volcanic grassland soil in the outdoor pot experiment (Experiment 1). The
E-value (Exchangeable value) of two soil types and L-value (Labile phosphorus value) measurements.
using 32p tracer for P—uptake by two pasture species, were determined (Experiment 2)

1.

Dry matter yield of orchardgrass and ladino clover «n brown and black soil was increased according to
level of fertilizer applied. There was marked increase in dry matter yield at the application rate of 200kg
P.Os per hectare. Influence of fertilizer on dry matter yield showed that Fused—P was more effective in
all treatments with the exception of black soil with Rock-P.

. The phosphorus content in the plant increased significantly according to the level of fertilizer applied on

black soil. A similar tendency was observed in clover when sown singly or mixed on brown soil. Clover
contained more Na than orchardgrass and the K content in the plant was higher in plant grown in brown
soil than in black soil. No significant changes in content of Ca and Mg in the plant occured even
different levels of fertilizer were used.

. Exchangeable value (E—value) at 192 hours after 3?P treatment was descending order, black soil

5552mg/ £, non-volcanic soil; 1125mg/¢ -and brown soil; 801mg/¢. Rapid P—binding kinetic in the soil
solution was detected in the black soil (100% absorptive P within 4 days) and slow P-binding was
observed in brown and non-volcanic soil with 70% and 80% absorptive P within 8 days of treatment
respectively. L-value of pasture species was greater in orchardgrass than in clover on all soil types. It
appears that Fused—P was more effective in the improvement of L-value of grass and Rock—-P was more
effective in the improvement of L-value of grass and Rock-P was influenced more by the L-value of
clover.
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8 172
1. Ei#NE 1%BE&(Exchangeable value)

a4 fo) P EIEH BERol o} ERE BES
S8 +EY), PEKES 9 carierk RS HE
3 BRe K83k Ach

19285/ 7k =1 o) E—value®] &ite BEIIR(S,
552), 3 K IR 1:18(1,125), MRsHBEL1(801)2] 18
olodos | M ohel BEET ERS Jebd
odcl. E—valuel carrierk#el szl "elxz o
oo WE fifel 4 Ekidge] (KAk#dl ttatel ¥
obxlar ogich. ol 9hre carrierk#go] wE E—
value?] ol AEktel Mol =ebd HebA o
o] Bk#E carrieroll 4 EAUHMIE, KA X HEE
o} MEoll whel Eolxl & KHE (EK#E carrierdl A&
WK, HBE, BHUEES Kol dch Ll PP,

ekt 9 carrier® EEHE B g E—valued)
S 5ol 4 e EEEC P $%es 120
BsRsh 19285000 4 d A3l Eobzlcl. BRdel &
E—valued} v Bt o] fih #La41%o sl
WEs EFotoo EMEIE ®AS & camerkdol
E—valued ®9 Ro2 oAzc) 35« E-
valuet Bfotiol| 4 72 dotos KUK
ol 4 £ WIEE ¥oln glo] tiNe] A &
wEEe) &N Aoz Fscl

WS LA BES PPRH TS FIA BE
3 ER(H2) v Bt 4 8] REEXL 48
of 10%2 AEkte] %} carrierk fol MtRgle] =
#Hs ol FolP ot ke A% $4 Koy
R IR e} RKD ERc 5~680 P2 # 90%7t
W= el chuk Hcarrier Kol A2} B2 LIRA
HEL ol T 1ol A BT o] FEKILKLIRAA
= gHAd P2l 70%7}, MESIBE LB A e ¥80%7}

Table 8. E—value in 3 different soil types with high and low carrier levels using 2 kinds of

fertitizers at different time (ppm)

Seil Fertilizer Carrier level E; Hr Eyp Hr E9y Hr
Non-volcanic Control Low 6.4 41 65
soil High 41.7 72 59
Fused-P Low 26 58 63
High 4 114 128
Rock-P Low 16 64 80
High 54 90 74
Dark brown Control Low 6.5 117 N.D
soil High 26 58 41
Fused-P Low 14 40 16
High N.D 11 121
Rock-P Low 3.7 52 46
High 82 38 30
Black soil Control Low 19 403 231
High N.D 265 582
Fused-P Low 25 N.D N.D
High 39 633 867
Ro&k-P Low 23 439 414
High 10 607 697

N. D: Not detectable

—72 —
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. Volcanic black soil
Volcanic dark brown soil

Non-volcanic soil

: No fertilizer
: Fused-P

: Rock-P
No carrier
Low carrier
High carrier
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- -
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Days

Fig 2. P-binding kinetics in three different soil types with low and high carrier level using
two kinds of fertilizers.
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PP RzTES WERKABERE R el

K #toll {£3F orchardgrasss} ladino clovere| **Pug
W BfE, mpisel dd =tel el dde
o] kihReel MOl °lskel WIS el RAH
W SEMEE #a 2o ucl gelo PPafkol ¥
gron] o]g}7+e #H[H-S orchardgrass¥ c} cloverol|
4 skt PO e K#tEEe) pH 5~6ell

4 BEA gl 9oy orchardgrasst pH 691l 4,

cloveri pH5& 2o 2 Uz fo] HolHct. FPug
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2. GMEYER(labile phosphorus, L—value)

WE2] potiEER ool 2l L-valuex %10, 11,
12¢} ZEch
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o] ol 4= ko clovery: B tifol 4 B
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o] L—-values} %9t 2 1 orchardgrass= clovers} 7+
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grass7} RSB E 1 Foll A ¥ L—-valued Jepdl K
i cloverts B 4ol 4 (KcarrierkK#E R} .o
BES Jebisdch

EARRIE Ao gt & LA A L-value
(F123E )+ orchardgrassel 4] JEKILK 1K, Wi
BELN BEitme] HoR Eokoy cloverd 9
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© debd Aok BRIBIEE (Ecarrier Kzl Bk
o] 4} orchardgrass® e} clover?] L-values
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Table 9. 2P uptake depending on pH levels (cpm/g)

pH
Plants Part
4 5 6 7 8 9 10
Orchardgrass Shoot 2827 2572 2886 1587 1281 -1123 779
Root 9203 3949 8571 3344 5500 2676 3036
Ladino clover Shoot 4608 4339 4089 2470 2000 1687 1641
Root 19315 19462 16773 13217 12435 4500 5154

Table 10. L—values in 3 different soils depending on carrier level in 2 pasture species

Carrier level (ug/8)

Soil Pasture species
Low (180 g/ 9 High (1800 g/ )
Non-volcanic soil Orchardgrass 245 230
Clover 882 -
Dark brown soil Orchardgrass 663 967
Clover 866 -
Black soil Orchardgrass 378 416
Clover 2051 285
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Table 11. L—values in different soils when rock phosphate was applied

Carrier level (ptg/9)

Soils Pasture species
Low(180 p2/9) Hign {18002/ 9)

Non-volcanic soil Orchardgrass 336 678 i
Clover 970 952

Dark brown soil Orchardgrass 854 513
Clover 2460 -

Black scil Orchardgrass 571 309
Clover 942 -

Table 12. L—values in different soils when fused phosphate was applied

Carrier level(ug/9)

Soils Pasture species
Low(180ug/9 High(1800 g /9)

Non-volcanic soil Orchardgrass 794 1089
Clover 833 502
Dark brown soil Orchardgrass 902 642
Clover 1122 637
Black soil Orchardgrass 679 242
Clover 2584 605

Fol Aol w2l HEMQ MINE A G2 REEHR

ot 1Rl = clover?| B =+ Ridl4d Sl

b L3 Fobxlw Udsich. MERS &Y + Naol a8

kLK +1oll 4 orchardgrasse} ladino clover?)
tEaRIEe BB FIRBEL WS Bl
¥ potHM (A% +HINA BERiE F8(E-
value), AT#KE HBEE(L-value) BES Bl “PH
T ES FiAsld RBEA KHRAW2)E KT
et

1. ®E Epli> REEHEL R Bl
4 BEEe] WAKE gl =zl Einsislo
200kgP.0s/ha KiEoll 4 BER WREL Jelld
o}, (EfY M0 <& EPHi BRc BREARE
7t 2E REAA @FEGG o) BELMlA clov-
ere WA Kkl WIBEE vebdceh

2. HER BESEE BELNAA REKRK]

FAE tal HEEsE Fdod Ko g #ER
o] Efatidl Hal Esich. zeid Cast
Mg¢| &8 IEKK#o| v E#M & ©&&%S ¢
= gokeh

3. gLl P @B 1928519 E-valuet
2 40(5,552mg/ ¢ ), FEKILIK L M(1,125mg/
¢), SMEWELIN(B0Img/ ¢ )9 MGl PP
LB ERe Bt REK 480 100%E
747 w3n REEBE TN LR LN A A4
3 ol S9H MEE sHol &% 70% Y 80%:2| MM
o] +ifell MEsIgich L-valuer ZE iMel4
clovers} orchardgrass®ch E3too EARRKIES
e Faxbol 4, BEEL cloverd] L-valueg ¥
o Feh
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