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Introduction

» For establishing forest growth and soil relationships,
many approaches involve correlation of site index and various soll
properties.

e SITE INDEX (H#h{si3g%h)

Site index is the height to which dominant trees of a given tree species on a
given soil area will grow at some index age, usually 25 or 50 years.



Introduction — Site index
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. Flgure 1. Slte Insdlex eurves for loblolly pine at index age 50 yeass in the
Internal drai nage Coastal Platn of ¥irginia, Nerth Carelina, and South Carolina. (These
curves are based on stem analysls of 40 dominant frees in the middle

and lower Coastal Plain.)

(North Carolina State University, “Woodland Owner Notes”) 3



Soll texture

(E-KHHE TEHAIIORXAM)

« &  gravel >2mm

Physical (drainage, air permeabilit
. JAR) coarse sand 0.2~2mm y ( g P y)

o H#AFY finesand  0.02~0.2mm
e I J)Lbsilt 0.002~0.02mm
« #iE clay <0.002mm

Chemical (water- and nutrient holding capacity)



Objectives

* This study considers all, rather than any one characteristic of the soil



Materials & methods

18 jack pine (Pinus banksiana) plots were selected around northern U.S.
(Jack pine is a boreal-tree species and is usually found on sandy soils.)

Annual precipitation ranges from 460~560mm.
The average July temperature varies from 20~21°C.

Site indices were determined, using 3 dominant and 2 codominant trees
nearest the center of the plot.

Soils were measured.



Materials & methods — measured parameters

Soil profiles

Particle sizes

Moisture content (for estimating available moisture holding capacity)
Bulk density

Exchangeable cations
(for total cation exchange capacity, exchangeable metallic cations, exchangeable K,
exchangeable H)

pH

Available P

Total N

Organic C

|dentification of light and heavy minerals



Results - 1

18 sites were categorized into 4 types of soil series

VET‘T ﬁnc Ea'ﬂd + C]]ﬂ:iftl}.f]ht;(ﬂs
Field Site silt 4= dzy of the B
Soil type site index (Aa horizon, %) haorizons Parent materials
Faunce L.F.B 1 71 29.2 Friable color B Well sorted outwash zand
from the gray drift
Onamia 8.L. 2 71 29.7 Cemented iron B Poorly sorted ourwash grav-
el from the gray drift
Rockwood LLF.3. 3 71 26,2 Cemented iron
and textaral B Gray glacial nll
Chetek 5.L. 4 69 36.6 Cemented iron B Poorly sorted outwash from
the red drift
Onamia L.F.8, 5 67 27.% Cemented iton B Poorly sorted ontwash from
the gray drift
Todd LS. 6 65 25.1 Cemented iron B Poorly sorted outwash grav-
els from the gray drift
Todd F.8.L. 7 64 42.8 Cemented iron B
Unnamed F.SL. 8 62 48.9 Firm blocky Giray glacial 1ill
textural B
Mcnahga L.EA. 9 1 26.7 Loose color B Well sorted ontwash sands
from the gray drift, clay
bands in the parent ma-
terial
Omega L.F.S. 110 59 224 Loose color B Well sorted ootwash sand
from the red drift
a"l'IEnﬂhg? L.F.5, 11 56 15.4 Logse colar B Sorted outwash sands from
the gray drift
Menahga 5. 12 55 10.0 Loose color B Sorted outwash sand from
the gray drift with clay
bands in the parent ma-
terial
Omega L.F.8. 13 50 16.6 Loose color B Well sorted outwash from
the red drift
Faunce §. 14 50 13.2 Loose color B Well sorted outwash from
the gray drift
Menahga 15 49 17.0 Loose color B Well sorted outwash sand
L.Ca.5. fram the gray drift
Menahga F.5. 16 46 8.0 Loose color B Qutwash sand from the
gray drift reworked by
wind
Plainficld F.8. 17 +4 10.0 Loose color B Outwash sand well sorted
by the Wisconsin River
Plainfield F.8. 1% 38 9.0 Locse color B Ourwash sand well zorted

by the Wisconsin River



Available phowphorus s

{ppm) Organic Exchangeable cations CELC {Satura-
Soil reries Bray's Nitrogen carbon C/N {me/ 100 gm) (e 100 gm  tion
and horizens pH Morpan®s No. 1 {percent) (percent) ratio Ca Mg K H by sum)  percent)
Faunie
Ane & Ao +.4 210 353 0.838 27.83 35 19X 3400 139 336 7.8 42
Ag 4.7 L8] 2y 0036 0.94 26 08 02z 008 21 33 i7
lig 5.6 [.& 67.7 0.020 0.33 14 1.3 02 009 1.2 28 56
fra 57 1.8 335 — e e D D2 M D6 1.6 T2
Ty 5.8 0.3 2E.4 i D6 0.2 0z 0.2 1.0 58
Cy 6. 0.0 7.8 Eifian A .y 02 oy 0 0.9 106
Ornamia
Aoo & As 51 13.3 283 0285 .00 0 20 105 1.6 048 61 18.7 66
As 5.0 10 6.7 0031 0.5 18 15 03 14 19 in 53
[ 5.4 3.8 47.9 00 .25 iz 21 04 015 09 16 7
Bs 5.7 1.0 209 R — 2B be 00A DG 4.1 1]
C 39 1.0 1a7 i s 18 03 0% 02 2.5 a1
s 5.9 05 11.4 Ay HniE 1.4 04 dae 0.2 2.5 2
Rockerosd
Aoo & Ae 64 14.0 24.1 h&12 16.87 2% 1985 7.8 094 2.5 in2 92
A 5.8 1.5 g 00l 0.27 17 13 03 000 D4 2.1 £l
B i 1.0 183 0.024 028 1 4% 1.5 020 07 7.2 o
Ba 6.6 1.0 4.0 ——— e . B4 34 0% ol 131 a8
Ca 7.2 0.8 14 N i 157 1o 014 00 16.8 100
Cs 7.8 0.5 o IR oo i 14.1 1.1 LI 0.0 17.3 100
Chetek
Avo 4.8 17.5 151 0473 1£.70 3 154 146 092 127 0.6 58
Ag 5.6 3.0 648 D053 .91 17 54 07 018 1.5 64 17
B 5.7 6.5 1175 0043 51 12 235 03 dle 22 5.2 58
B 5.4 bR ) 8 e e B® 03 I 07 1.1 77
Cr i 0.0 IR0 s amen o 1.4 04 009 0% 31 4
Ca 5.8 0.0 18 g 1.7 05 bds 0l 24 a6
Todd
Aon & Ao 0 4.0 123 04217 7.79 19 136 20 &0 6.6 228 72
Ay 5.4 1.% 44,8 0024 .30 I 25 a2 1.2 +.5 Th
B 5.7 .3 115 0022 0.20 g fi.d ILE 15 1.0 O4 29
Ba 6.7 L. | i B e - Y 14 0 oo 0 6.1 96
o 6.8 1.0 11.8 P 4.5 nE 005 0.1 55 Q4
[ 7.l 0.5 - SO e 1 S | Y | N1 1.5 100
U msrimi e (double profile)
Aco & Ao 5.2 20 114 0497 16035 I/ O0a t.a ol 11.9 172 A8
Axg 5.0 [0 21.3 0,042 1.15 27 L] 6.5 0.0 NE 4.5 g7
Bou 3.0 00 1L 006 1.20 18 %! 06 025 25 6.7 63
As 5.3 .5 4.4 {h.00% 12 13 1.3 06 033 0 2.4 7h
R 4.4 1.0 72 Das .16 1 &2 35 006 1.9 1.8 54
Ba 5.2 (R} £ | e - .. B3 3B D12 D9 101 92
[ 36 LX) 14 A i ) 1.3 Iz 06 9.7 g4
Cs 6.3 0.0 A e = 7.8 1.2 011 2 a3 08



TABLE 2. Linear correlations betweensite index and soil characteristics.

Soil horizons

=)
o u w &
= e e <+
: + 4+E 04
Soil characteristics -:?{ < = < < + o« 4
Mechanical fractions
(i) Clay 353 523+
(i) Silt 4 clay J24% 783w
(iii) Very fine sand 4 silt -} clay SO B4 BO6=*  794»e
(iv) Very fine sand -+ silt Ry AL T T
(v) Fine sand 4 very fine sand -+ silt - clay —.228 189
(vi}) (Very fine sand 4 silt 4 clay) depth 583+ 616%* J 02
Available moisture holding capacity 440 XK bk L) Ee LTI SE2
Bulk density 397
Total nitrogen content 038 —.525% A26
Total carbon —.484*
C/N ratio —. 158 99 A75
Availahle Phosphate
(i) Extracted with Bray’s No. | solution .038 A472%° —.229
(ii) Extracted with Morgan’s reagent 330 135 139
Exchangeable Cations
(i) Total exchange capacity 234 S37 489" 5Q5wn
(ii) Exchangeable potassium 024 419 521+ 1R b
(ii1) Exchangeable calcium -+ magnesium 419 320 A95w 527
(iv) Exchange acidity —.19% 419 175 268
(v) 9 base saturation 548% 438 445 256 SEO=
"Significant at 5 percent level, **Significant at | percent level,
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Available water holding capacity is one
of the most important factors for tree

growth
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Conclusion

Growth of jack pine in the region is closely related to those
characteristics of the soill.

Mechanical composition is the best direct measure of both moisture
holding capacity and cation exchange capacity.
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Another article

* In many Japanese plantation
sites, solil type is an important
factor for site index.
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Root growth rate



Another article
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Different levels of factors control
site indices,

according to tree species or
sample-size.
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