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Numerical Approach for Evaluation of Forest Soil Fertility*!
Sang Kyu Ma*?

Forest soil fertility was evaluated through the approach of numerical method. In this study, the
soil chemical properties analyzed for 35 different soil series as table 2 were cited in numerical
analysis. Minimum contents of essential nutrients in the surface soil for a satisfactory growth of
tree in the plantation were evaluated by comparing with Wild’s standard as table 1. Demanding
level of fertilization were evaluated by using the formula 1 as table 5. Similar relation of soil
chemical properties between soil series were calculated through formula 2, and then classified into
5 groups in soil chemical properties.

1. General chemical properties of surface soil in case of 35 soil series. About 40 percent of
35 different soil series are less than 2 percent in organic matter, 10 ppm in available phos-
phorus, 1.25m.¢/100g in exchangeable calcium and 0.5m.e/100g in exchangeable magnesium.
Generally, shortage of exchangeable potash are not found. CEC less than 10m.e/100g are in
two thirds and strong acid soil less than PH 5.5 are in about four fifths.

2. Soil series requested or not the fertilization are indirectly evaluated from the formula 1 using
the relative figure of chemical components of CEC, OM and MgQ. Through this analysis, 8
different soil series have very poor quality in soil chemical capacity so that demands highly
the fertilization. On the other hand, other 13 different soil series group have not been thought
to need the fertilization according to chemical guality.

3. By the results comparing the similarity of chemical properties of forest soil, it is thought to
be suitable that the forest soil fertility are divided into 5 groups as follows:

1. Low CEC soil
1-1 Low organic matter soil less than 2 percent
1-2 Medium organic matter soil less than 4 percent
2. High CEC and organic matter soil
2-1 Low magnesium soil
2-2 High magnesium soil

3. High magnesium and calcium soil as lime stone.
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Table. 1. Minimum contents of essential nutrients in
the surface soil for a satisfactory growth
of tree in thc plantatlon
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Table. 2. General characteristics of sampling soil series
Series Numbur{ Series Sampling area ! Bed rock i Topography Vegetation
1 Samgag Weolseon gun granite hilly mountain poor pine
2 Gwanag Pyung chang granite Steep mountain pine mixed f.
3 Dosan Andong granite hilly mountain poor pine
4 I weon weol seong granite mountain foot pine, mixed f.
5 Song jeong Kimhae granite hilly pine
6 Weol jeong pyung chang granite mountain pine, hardwood
7 Sinbul Ulju porphyry mountain pine, grass
8 Gwang san Kwang san grainite rolling pine
9 Jang weon Dalseong stalline colluvium fuel wood
10 Odae Pyung chang granite steep mountain pine
11 Osan Bucheon granite gneiss hilly mounting pine. mixzd f.
12 Deog san Yesan granite gneiss hilly mountain pine.
13 Yeonggog Anseong granite gneiss hilly grass
14 Nagseo Sang ju gneiss. schist hilly mountair pine
15 Ulsan Ulsan porphyry hilly mountair pine
16 Bong gye Kim hae porphyry rolling hilly pine
17 Mangsil Dalseong granite mountain pine
18 Mudeung Kwang san porphyry hilly mountain pine
19 Teehwa Ulsan porphyry mountain pine
20 Buyeo Buyeo shale rolling hilly pine
21 Daegu Daegu shale hilly pine
22 Habin Dalseong shale hilly mountain fuel wood
23 Sirye Daegu I shale rolling pine
24 Isan Yecheon conglomerate hilly mountain pine
25 Sinjeong Ulsan conglomerate hilly eroded pine
26 Gimyeong Bug je ju basalt terrace shrub grass
27 Geumag Bug je ju veleanic ash hilly mountain grass
28 Hanrim Bug je ju volcanic ash — grass
29 Miag Bug je ju volcanic ash hilly mountain grass
30 Proseon Bug je ju voleanic ash hilly mountain grass
31 Jeong ja Ulju gabbro hilly mountain mixed forest
32 Jang seong Pyung chang limestone hilly mountain pine mixed f.
33 Cheongog Uulhu dark colored mountain pine
igneous rock
34 Sinhyeon Uulhu fluvic-marine mountain eroded forest
deposit
35 Eroded soil Sanju \ granite mountain eroded land
3
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Fig. 1. Classification of fertility level calculated from formula 1.
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Table 3. General characteristics of chemical properties 8 + + + = = +
of surface soil by soil items. 9 + + + + + +
= - + +
Ttems Category Percentage 10 + + + + +
s SO + T 1 T +
Organic matter less 1% 22.9 11 n 1 4 I +
1—2 17.1 + + +
2—4 22.9 12 + + — - -
more 4 37.1 +
N RS S S [ 13 == -+ + + + +
K:0 less 0.04 0 + + +
0.04—0.07 0 4 — + -+ - - -
0.07—0.16 22.9 15 = + | =] - | =
more 0.16 77.1 16 + jr— = | = +
MgO less 0.2 14.3 17 + - + + + +
0.2—0.5 25.7 + + +
0.5—1.25 22.9 18 S i o R R 4
more 1.25 37.1 19 + - - + + +
pH less 5.0 17.14 0 . : el
5.0—5.5 61.85 + +
5.5—6.0 14.29 2 |+ I I B
more 6.0 5.72 B + + + +
T T - - 22 == = -+ = = —
P.05 less 10ppm 42.1 ‘ +
11—25 26.3 23 ! — + - + _
' more 25 31.6 + +
S S e 24 — + — .
Ca0 m.e/100g less 0.5 171 I +
0.5—1.25 28.6 25 - + - + -+
1.25-3.0 22,9 ”e | *
more 3.0 31.4 i 1_ i i i
C.E.C m.e/100g less 4 5.72 27 T_ + i + i i
=7 20.00 28 S N A T
7—10 3714 + + + +
more 10 37.14 29 + + + + + +
I — + + + + +
Table 4. Contents level of essential elements in the 30 i + i i + i
surface soil for the satisfactory growth by soil a1 _ -
series. + - i i = H
Soil series Nol oM ] P l K l Ca ‘ Mg 1 CEC 32 i i i i i
1 ‘ = f =3 —+- = = —-‘“- 33 = + _ -
2 4+ + |+ |+ |+ 34 = + | =1+ | -
+ + |+ 4+ +
3 - + + + + 35 = | = | + | - | -]+
| + |+ + | - +
4 + | - * - - = #__ Unsuitable level of essential element for the
5 i E __:: - + K satisfactorg growth.
6 + + 4+ + + ==, Suitable level of essential element for microtrophs.
-+ \ + +. Suitable level of essential element for messtrophs.
7 + - \ i i * ' + i Suitable level of essential element for megatrophs,
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Table 5 Average chemtcal properhes of sulface soil to four c1ﬂerent fertlhty levd

l?em‘mds of Ph cM P.0; | CEC K | c v | e
ertilizer (%) (Pm) (m e/]OOg)\m e/lOOg (m e/lOOg) (m e/lOOg) (Atm) ’}
High 5.1 1.1 6.9 67 | o018 | 0.2 0.20 95.5 | 8
Moderate 5.3 4.2 9.6 9.9 J 0.30 i 3.90 1.50 | 27.6 } 14
Low 5.7 4.1 9.3 12.8 0.30 | 4.20 3.00 27.5 | 7
Very low 5.7 13.5 30.5 27.4 0.40 f 6. 20 2.50 33.9 2 6
Table 6. Chemical properties of nsurface soil of some el 2 Fidshy zelee] At Zoh ez Jang
soil series Scongfft €] Il—BEff e —HifiEh s Felolel Wik
Soil series | PH (%E/I)?Izgs (gEe(:/ (m. e/ \n&;/\%(n?.%/ * ng‘i P j}t, 7l 1%3,2;01 ;& P N
,,,,,,,,,,,,, m)| 100g)! 100g)| 100g) 100g HHA P Al A - T Arafete]
Gwang san | 4.9 2700 12 7.16 0.14 0.30] 0 Tagrekel asleh, @B -REALE 359 A%
Bongir 1 5.1 177, 90 9.60, 0.10; 0.23 0 = W Rl 4545 1ol1im o] 7 GRtdhd 9%
Ulsan 5.4 0. 501 —| 3.80 0.11} 0.40{ 0.35 pEE A Jo] sk LETESHEE 142 A S 4w
(J;ang seong zzlg 23 3—6 ;o) ;2 g 0 2(1-'~ ;2 f Zg o AR 30 el WHEEBEA 1)z el T 4
eu mag . . 36! . . 35 . .62 o e Lt - -
Gimyeong  5.1]19. 60; —132.30| 0.45 6.12] 2.12 el - Vt%“’ﬂ . o BT 2,}1 Elzt),}i-,'_l?nds_)}
AR emge m BUE S EEE Aol S ILIEe) ©)
LuE R LRkl BRI S ke e 22 (29 3
+o BE(EBE 20emLl TS {LEEGE et & = 1 2 BT R 3091 32l BUULE A 714l s R
SWEEBE kel JbEEe HEE 10002 L gob b BifEWhel w2 Zlol i 1dolch. o 2
T A%(2D)E BHSA D, BRSO 4 T ] OM :tliézf,dc;u*ﬂ UMl w2 MEAfLTEEE 1~3, 4,
Shebr 4 7bEE EMCEGETR 357 HWende H 5 68, 139 SHIe R WA Tel AR LR
PUET RBF oA FRUEA A% Jang Sconghc A T K@ Ael Frel o,
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Fig. 2. Dlagram showmg the sxmxlar relatmnsh1ps on the 5011 chomlc'll propertics betwcen soil series.
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Table 7. Chemical propertics of similar soil series

groups.
* | i

Groups 1I~3 ]!1 ; mﬁ (13\{3 ]V

Psile | 3385 47.99; 55.23 47,40 53,50

Clay | 12.10, 19.64! 22.81] 19.33 22. 10

P.H 5.25 r19{ 5.31] 5.56 7.70

Surface 50.M 2.03 4.02’ 714}‘ 6.03 6. 10

| C.E.C| 7.350 9.84 16.19 17.07] 23.58

CK 0.17 0.30] 0.38 0.26 0.30

Ca 1.20] 1.43) 5.02 5.06] 20.10

Mg 0.47) 0.66 1.77 2.73 6.70

sile | 20.29] 41.93 41,96 52.47! 52.90

Clay | 6.49) 29.35/ 23.86 18.51) 22.80

PH | 516 5.30 5.6]] 570/ 7.90

Subsurface | O-M } 0.3 0.82 111 2.19 3.58

c.E.c; 4.01 7.64] 9.14 16.11 22,80

K { 0.06/ 0.17] 0.15 0.17 0©.22

Ca | 0.72 0,92 2.01) 5.19 17.60

Mg 0.50 076\l 1.53) 2.52 (; %0

*1 Fertlhty group I mean index numbu from ] to 3
in the row of fig. 3.
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Fig. 3. Similar soil chemical properties groups.
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