B (1986)
Vol. 19(4) : 291 ~ 2%

R{EWH Ho H(Pb)2| Rk U HEEH MS FR
M. Kol & RKBITH HE SHBR U AERHE PR
TR - o - BAM-

Studies on uptake of lead by crops and reduction of it’s damage

III. Effect of water management and lime application on Pb uptake in paddy rice

Bok-Young Kim, Kyu-Sik Kim and Ki-Hak Han

Summary

A pot experiment was conducted to find out the effects of water management and application of slaked
lime and wollastonite on Pb uptake of rice in a Pb added soil. The soil was adjusted to 0, 150, 300 and
600 ppm of Pb concentration. The slake lime was applied at the equivalent amount of lime requirement with
150kg/10a adding and the wollastonite, 200kg/ 10a, respectively.

The results obtained were as follows.

1. The lead contents in leaf stem and brown rice increased with increasing the soil Pb content and the ratio
of Pb/(Ca + Mg) equivalent in soil but they showed no influence on yields.

A

The application of lime and wollastonite reduced Pb content in plant.

The lead content in plant was higher in intermittently irrigated treatment than in submersed irrigation.
The soil pH was increased in the order of lime, wollastonite and control.

IN-NH40AC soluble Pb content in soil was higher in the submersed irrigation than in the intermittently

irrigated and was higher in wollastonite application treatment than the slaked lime after harvesting,

#

)

Felvel L%+ 3 (pb)e] BRRFES
oo} aJHEH G R B> 4.67 ppm®o|eli st #h
BT S 110.0 ~ 522.0 ppm'®,  SRILBEA Mt~
109.8 ppm'? ol by #EH T oo AAdHE +
S BARAFEC] 10.0 ppm ™, FEO| FRIGRATBEIT
A 103F Y T2 500mLiRell 4 93~ 3,119
ppmoft H ohy ke 5 gl oty - HEvhol] Yl
L LR o8 rix] B T SR ol whebA i
B, BE, BE BRA KT AL ¥ gREEt

15.4 ppm

R o Foll s Bk BTE e Bol MRS
cf,

W - fEdp el Bl Akl BEBY T
RBE= KB HEE A= 100 ppmolg ok HifERRE
ol 44= 10,000 ppmo]| et sF L AMBR Yol K
FoE L 600 ppmell A e AEF L kel B8l i X
kol BT A Ao AR 4= 1, 600 ppm o} A
25 %otk WM v B Wb werl s skl

&% @ Eel 200 ppmal bl 4 4K

Hom 26~30%, fEkfGmABos 27~48% Bl
Bleduia shg o, WAKBHO R fio] pH-% L5

* BEPBMMER (Agricutural Sciences Institute, Suweon, Korea,)

- 291 -



Kim et al : Effect of water

AA KEERe =R ESES BAAlvk e s,
w3 GHS EEIzEY Zkd 7l EESES BY
A7k §14E 7 skl vk

AEP £ EERPO ®ERC 85 od
2 pbso, B4 {EES 7] #-Foll 50 ppmoll 4 AEM
p7h oo wmEMIEEES A= 10 ppmolld H
£7} BEsgdtn sy David ¥ = H#HAEFEAN G2
o gimpol A= RiglA o% FxFd 34
ot

o o bR madl st i@l Bt
oj2-& @ agolv], Lol 4 LR LB Kol
sl H,PO;, HPOZ, PO, SO} &yt WK
& Jepdivty §4 0 BT W Hfidld ¥
atoluz} BN AL FEES Sale BRI
€ WRs s gleh

& RER-S kAol Wb 3o MBI EE H
LRHES HES RBI o BEE delstn ¥
Bk o MEEEAS ARHES WK BKEG ¥
< mAstd Pot ABRS ®Hisld 1 KB ¥ KEE
el o aES WA #KFEE Hashwst o

Table 1. Some chemical properties of soil used
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Table 2. Effect of application of lime material on yield index of rice by the different treatments (Unit:%)
Pb Conc. Intermittently irrigated Submer sed
(ppm ) Cont. S. Lime Wollast . Average Cont. S. Lime Wollast. Average
0 100 - 100 100 100
(128.8)* (137. 9 *

150 102.4 103 4 104. 3 103. 4 95 4 98. 1 96.6 96, 8
300 96.0 94. 7 9. 3 95.3 Y6, 7 96. 7 88.6 94.0
600 99.2 97.9 100. 5 99.2 Q7.9 9L 9 94.8 94.8

Average 99.4 98. 7 100 99. 4 47.5 95. 6 93.3 96,4

* Yield (g/pat ) was in the parentheses.

* No statistical signficancy in yield among treatments could be observed.
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Fig. 1. Changes of the soil pH with respect to Pb
concentration by applied of lime materials.
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Table 3. Lead content in plant as affected by the different soil Pb concentration, application of lime materials

and irrigation managements (Unit :ppm)
Ear f atio tage
Pb Con. ormaton STagt. - - —
Intermittently irrigated Submersed
(ppm ) - - - S - - -
Cont. S. Lime Wollast . Cont. S. Lime Wollast .
0 8.7 ' 14.6 :
150 15.1 4.3 6.5 22T 15. 0 22.3
300 19.5 9.3 7.3 28.% 19.5 28.0
600 620 34.5 28.4 65, 39.3 38.5
H ti tage
Pb Con. arvesting stage
Intermittently irrigated Submersed
(ppm ) - —— - : —
Cont. S. Lime Wollast Cont. S. Lime Wollast
0 4.4 4.6
150 56 4.7 1.8 5.5 4.5 4.3
300 6. 7 5.3 35 6. % 5.2 6. 3
600 17. 5 3.0 7.6 14.3 9. 4 yu
X v AR o REEEC 285 2 GEel & BHOl W HEMEN KR o) O SRl B
obx| &= el om W AKE 7L BEEKE L Qket,
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Table 4. Lead content in brown rice as affected by the different soil Pb concentration, application of lime

materials and irrigation management

Pb con. Intermittently irrigated

Submersed

(ppm) Cont. S. Lime

Wollast.

Cont S. Lime Wollast .

0 0.43
150 0.62
300 0.91
600 1L 78

0.47
0.71
L 00

0. 59
(. 83
L 10

0. 51 - -

0. 66 0.61 0. 57
1. 00 0.76 0. 89
L ¥87 L 01 L 19
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Fig. 2. Relationships between the ratio of Pb/Ca+Mg

equivalert in soil and Pb content in shoot.
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Fig. 3. Relationships between the Pb content in shoot
and Pb cortent in brown rice.
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Table 5. Absorbed lead content in plant ( leaf and brown rice) as affected by the different soil Pb concent-

ration, application of lime material and irrigation ( Unit : mg /pot )
Pb con. Intermittently irrigated Submersed
(pPm) Cont . S. Lime Wollast . Cont. S. Lime Wollast .
0 0. 65 e = 0. 93 = o
150 1 48 0. 60 L 00 1 34 0. 91 L 29
300 2 07 127 1 36 .27 L 39 2. 04
600 5 02 2 62 2 85 6 11 2. 06 3. 41
4. HEBE LBP 28 Mo w Lfich TIEEH el WA W

B iErhe] 1N-NH,OAC otk Hadke %63} ol A% K 7 dE o] oty WEK 9 REK
Zo| WGRBEEE 2% Yako] Mimstgon & G R ol MAs G ol ol MBMAR
RELKEE 7} RBTIE AR Mol wboha AKX U REEREA s BisEe] ol whol|w T MEFBLAEE Sitel kil

Table 6. 1N-NH, OAC (pH 4.5) extractable Pb concentration in soil after harvest ( Unit : ppm )
Pb con. Intermittently irrigated Submersed
(ppm) Cont. S. Lime Wollast . Cont . S. Lime Wollast .
0 15 o = 15 o -
150 68. 6 44, 1 62 3 79.-9 73.0 75. 5
300 142. 8 130. 0 135. 9 167. 4 138. 4 163. 0
600 2831 237.9 274. 7 365. 1 299.5 341 9
ol Welgtel olt T ESIE RHEMOD ol 4. M pb/Ca -+ Mg #Hki7H HMAFE fith
MEE B2 o Pigseloldt Aow Aztmlch b e Hnstsl et
A Y KA pHER 9 Casl f#ow o] i 5. AKRYERKH =2 L] pHe WHAK>R
B = @R =]7)d e il £ 4 KE> MM e glet
O dEdie] Weolxe ZoR YAu), 6. AEE: Lk IN-NHOAC AT ol
EHEKEE 7 ITEE KBS Rovt 29k RRE D 2e
wm = B H > REIRE > AKX el gl
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