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ABSTRACT

Effects of addition of soil ameliorants on the growth and nutrient absorption of Zea mays,
Miscanthus sinensis and Phytolacca americana were investigated. Acid soil from Yeocheon Indus-
trial Complex were used for the control plot (AS). We made two treatment plots, acid soil + lime
(AS+L) and acid soil + dolomite (AS+D). Ratio of acid soil : soil ameliorants in treatment plot
was 50 : 1(V:V). Acid soil and soil ameliorants were mixed thoroughly before use. Shoot length of
corn in AS+L and AS+D was considerably increased by 141% and 137%, respectively, compared
with that in AS. Pokeweed in AS+L and AS+D also increased by 183% and 152%, respectively,
compared with that in AS. However, growth of Miscanthus sinensis showed slight difference be-
tween the control and the treatment plots. Biomass of corn and porkweed in the treatment plots
were also greater than those in the control plots. During the growth experiment with corn,
concentrations of Ca and Mg in soil were increased and Al decreased with increased soil pH in the
treatment plots. Amount of aluminum absorbed by corn in the control plot was greater than that
in the treatment plots. In case of Miscanthus sinensis, however, aluminum absorption in the con-
trol plot was lower than those in the treatment plots.

Key words: Acid-soil, Ameliorants, Aluminum, Dolomite, Lime, Miscanthus sinensis, Phytolacca
americana, Zea mays.
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Fig. 1. Changes of plant height of Zea mays(A),
Phytolacca americana(B) and Miscanthus sinensis(C) in re-
sponse to soil conditions,
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Table 1. Standing crops of Zea mays. Phytolacca americana and Miscanthus sinensis, and ratios of above-ground
biomass /root{(A /B) in experimental plots (g /plant, mean+SD)

Plots Zea mays B Phytolacca americana - Miscanthus sinensis
Total A/B Total A/B Total A/B
AS 39.2+4.22 2.57 2.6+0.57 1.87 7.6+0.83 0.73
AS+L 110.3+4.49 491 6.4+£1.73 3.88 10.6+2.43 1.12
AS+D 112.5x8.41 3.95 6.3+2.18 2.52 9.2x1.61 0.79

AS: acid soil, AS+L: acid soil+lime, AS+D: acid soil+dolomite

23l visle FalskA ogket AgelMs gi2F AR Table 2. Changes of soil properties during the growth
Bt Aol 76 gldl wlE M3 Azt nEAE Ayt experiments with corn

ANE AT 106 gt 9.2 go2 W=7 & 727 139 Items  Plots  Initial Jul. 1 Jul. 16 Jul. 28
%, 122 %7} Z7k50) &44 uj2ale] 3o Ha) 1 o)} AS 4.39 4.49 4.69 4.60
alala) Qoktk. ZARL/R|Ske) Agake] Hg )E27) ¢, pH AS+L 8.02 7.66 7.63 7.68
TRAA St A JT/LMTA €39 ¥ fﬂ 7 ASHD 752 747 737 743
738 wa) 43 AP TE 112, EAE M 0792 1 S TRV RV Ta——
4 ) o o =] J. _O_‘ _] 1: ‘1_ . . . .
Aoz} E3stA) At o] AE A E_%"W ?ji!ikﬂﬂ A% ( Al/ JASHL 018 ol o1z o2
o] & Aalg WA etk AL Jrdth JHIPTA 2 M8/ ASHD 025 008  0.08  0.08
H AG F dd4e] dHE A Gl tit-E FAN $435) b AS 13.36  10.02 851  11.19
I e, 2 Aol ul$ gAs Ao AT (ug /g) AS+L 942 4.29 5.69 5.00
olgel ABE e ANEe] Al Msjsh TEA M/87 AS+D 1175 1041 1254 1LI5
512 AR T A9 429 Aol AUGAT 1 v 489 ca NS L8 Izl 13

. AS+L . . X .
Bl ok Ol el oSS % 4 U Faern e Le/e) Goln S SIL 8284

al. 1991). Fageria 5 (1991)& E /MZA HA v} gz

) v AS 0.82 059 084  0.63

g dE AE Tk UEE 219 v 9l ( /g , ASTL L4 1.18 1.19 112
#8/B) AS+D 106 116 117 LI6

AlZ Mzl W2 Eo Malo| HE AS: acid soil, AS+L: acid soil+Lime, AS+D: acid

soil+dolomite

44 AR e B4 429 HelE Table 20 VERR
th 27) E%9) pHE 277} 443 A9 vj3) M3 3
g7 BN A s 27 8.08 758 ke Aolgi
Table 204 H& ulg} o] 7t gy EF] pHE AGAY
sh= B 271@F & Hah i 7P TR Ao
gRo)gofa 2 = Ak dRTY A Ao ¢F
n)59] o] 0.34 mg/goldl Aol 0.43 mg/go & ZF7ta19i0.
v A3 Aelet REXNS Mt 27] glo] tiEt u)

2ol wlal w3, Adtele 2 gol KA A
dran Zgd vbadlg gl w2 A2 EY AL
TREFS F3P7le 4T o9l MHEYAX

)=]
l T
48 eSS B I5E 99E ¢ 4

e nlo

AE0| Eft %R0lE, TE ¥ ol
Table 3004 H= wie} o] 449} vl 3o we)

AR vehgth S5 AR gRuly $E gzt
0.30 mg/gelel vlal) M3 Hz|et uEAY A torMe 2
7+ 0.23, 0.12 mg/gel%ltt. Bele LFu)y e 27
18.14 mg/gelr] wlg] 23] AMelreh TEMF Hz] oA
27k 791, 6.07 mglg oAtk et e 2R <
Mg e df&277E 0.01 mglgdHl Bl A3 Azl
EA3] Aa] oM 0.1, 0.16 mg/go R =9ton #a)
Me B2 179 mgledld] Bla) Aele 2bh 3.4, 3.67

3 WSHe B3 ol Aol 4ol A%l e 1 o el ST
YATE 42 % % Ak 59 AEAS AelgelN g o 9 FTOE BHE A7l U b e
o]

o
7A47F 2t Shamshuddin 5 (1991)2 AR ESk AM3§)&
A7kt kgl 39 Al 57} 330 xMoAM 16 ME 7
298 wad Q.

Eoge) ey} vl B Helwe gET o) dAn
3 Aol ATk 249 A dERTE 198 gledldl W D
A FAME T~8 /g2 EOH, TEAS Hz]gol v ’
8§ A3 AN 1 go] Bk hdgE Heyh g

Rl



February 1997 Plant Response to Soil Ameliorants 47

Table 3. Concentrations of Al, Ca and Mg in plant materials of Zea mays, Phytolacca americana and Miscanthus sinensis
(mean+SD)

Items Tissue AS AS+L AS+D

Zea Mays

Al(mg /g) Leaf+Stem 0.30 = 0.01 0.23 + 0.02 0.12 £ 0.02
Root 18.14 = 1.53 791 + 1.14 6.07 = 2.36

Cal,g /g) Leaf+Stem 14.81 = 1.28 22.96 + 1.46 21.02 + 1.39
Root 543 + 1.02 11.39 + 0.99 8.21 = 0.65

Mg(ug /g) Leaf+Stem 16.22 + 1.34 26.69 + 2.32 27.33 £ 1.75
Root 13.05 £ 2.13 27.16 £ 2.67 25.63 £ 2.43

Phytolacca americana

Allmg /g) Leaf+Stem 2.13 + 0.08 0.42 £+ 0.01 1.22 £ 0.04
Root 7.10 £ 0.53 3.93 + 0.26 5.90 £ 0.51

Cal(rg /g) Leaf+Stem 25.29 + 2.36 29.95 £ 2.57 25.09 £ 2.49
Root 21.12 + 3.14 49.90 + 547 29.85 + 5.35

Mg(ug /g) Leaf+Stem 26.49 + 2.32 28.41 + 3.11 27.63 £ 2.94
Root 24.83 + 3.14 26.97 + 3.22 26.26 £ 2.71

Miscanthus sinensis

Al{mg /g) Leaf+Stem 0.01 £ 0.00 0.11 £ 0.01 0.16 £ 0.04
Root 179 = 0.23 3.24 £+ 0.26 3.67 = 0.31

Calyg /g) Leaf+Stem 11.19 + 1.12 18.24 + 1.27 15.76 + 0.92
Root 553 £ 1.00 13.28 = 2.12 7.02 £ 1.01

Mg (g /g) Leaf+Stem 17.87 + 2.14 23.63 £ 2.49 27.09 + 2.23
Root 8.52 + 2.33 25.29 £ 4.27 26.47 + 3.56

AS: acid soil, AS+L: acid soil+lime, AS+D: acid soil+dolomite
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