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Soil acidity in larch plantations and its correlation with organic phosphorus
types

CHEN L i-Xin (Colleged Forestry, N ortheast Forestry U niversity, H arbin 150040, China). Acta Ecologica Sinica, 2005, 25(11): 2841
2847

Abstract: Changes in il acidity and its correlation w ith organic phophorus typesw ere studied for larch (L arix olgensis)
plantationsw ith different development stages in mountainous area of eastern Northeast China The results show ed that total
hydrolytic acidity in rhizogphere il at different development stagesw ere higher than those in non-rhizogphere il, but the
ratio of exchangeable acidity and total acidity in rhizogphere 20il show ed an opposite trend; The active acidity (pH value) in
rhizogphere il decreased w ith stand age increased W hile active acidity in non-rhizogphere il (except for mature stand),
exchangeable acidity, exchangeable aluminum, total hydrolytic acidity, and the ratio of exchangeable acidity and total acidity in
both rhizogphere il and non-rhizogphere il increased Because dark brown il had a strong buffering effect, the active
acidity varied from & 27+ Q 25 to 5 93+ Q 12w ith stand ages, w hich suggested that larch be suitable to the variation of active
acidity and lime gpplication be unnecessary to adjust active acidity in il In rhizogphere il, therewas a strong correlation
betw een il acidity and organic phoghorus types in all development stages W ith potential acidity increasing, total organic
phophorus, moderately resistant organic phogphorus, and highly resistant organic phoghorus in larch plantations decreased
for all stands Therew ere significantly positive correlations betw een labile organic phogphorus and active acidity, labile organic
phosphorus and total hydrolytic acidity. The correlation betw een labile organic P and total hydrolytic acidity decreased w ith
stand age increasing
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Table 1 Stand general condition of larch plantation at different development stages
Shrubs under trees Herbs under trees
A A . M t
Sanple Age S;ZJ;d Slope Shone Slope Canopy di:rir:?eer h\;?;gie Density of ;2:;;3231“ e A A
No. Groups osition agpect densit ind /tm? verage verage
S @ P ¥ Yo m T simy g SOV gy Covere
(%) (%)
(am) (am
No.1 ) 5 0.8 8.7 10.8 2550 88. 5126 65.8 29 40.1 15
No.2 Young stand 16 5 0.85 8.5 10.6 2650 86. 4209 76.3 35 32.5 17
No.3 5 0.9 9.6 10.9 2850 118. 8727 87.6 40 29.3 19
No. 4 8 0.75 13.1 14.2 1375 134. 2646 100. 8 8 16.0 25
No.5 Half-mature 23 12 0.8 12. 6 14.9 1450 139. 7450 139.5 9 17.8 24
No.6 stand 12 0.7 13.8 15.7 1175 141.1193 143.9 11 17.2 26
No.7 5 0.7 16. 4 17.0 825 147.0728 86.1 28 35.0 78
No.8 Nearmature 34 6 0.6 17.6 17.4 650 134. 7498 92.3 28 36.0 72
No.9 stand 8 0. 65 17.0 17.3 670 129. 8152 101.7 29 37.7 75
No. 10 5 0. 65 22.3 20.7 575 220. 6634 97.2 35 26.5 40
No.11M ature 49 5 0.65 22.5 20. 6 550 213. 2187 86.8 31 28.6 36
No. 12 stand 6 0.7 21.8 20.9 580 216. 2594 78.4 30 27.1 38
* L ower slope M iddle slope Upper slope * * Half shade slope
1.2.2 ,dmol- L™ *KCI - (18291, : ;

, (2o, P, 0. 2molA H2904 (28, ,Bowman-Cole
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2 0 60am

Table 2 Soil nutrition condition of larch plantation at different development stages between 0 60an

Forest Age A ges ?nrgsr:elrc Total P Organic P Available P HydrolysableN A vailable K
types Groups (a (a/ko) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Young stand 16 21.19+ 6 7  326.856% 56.68 178.434+ 49.38  11.133+ 2.4  57.835+ 21.84 114.818+ 10 04
Half-mature stand 23 36.5+ 8 98 458.801+ 110.3 292.696+ 53.9  12.670+ 1.98  97.521+ 33.08 98.475+ 14 6
L arch Nearmature stand 34 52.94+ 28 7  429.612+ 41.66 242.755+ 43.64 17.479+ 4.98  66.644+ 31.28 81.118+ 19 16
plantation M ature stand 49 31.87+ 14 24 ATA. 247+ 56.74 274.538+ 48.48 11.334+ 1.12  69.570+ 31.84 65.776+ 13.1
2
2.1 (H )
3 ,
(pH ) , 0. 66 0.23 0.04 pH
' ) , pH
(pH ) ,
(F= 6.44> Fou(3,32) = 4.46), (PH ) , (F= 3.59> Fo.0s(3, 32) = 2.90)
(pH ) 5.27£0.25 5.93+ 0.12 ,
3
Table 3 Soil acidity change of larch plantation in different development stages
N /
+ + 3+
Forest Age (pH .). (moH* /kg) (molH* /kg)  (amol JAl /kg) (anol H* /kg) Exchfs\n.geable
Sots  Active acidity Exchangeable Exchangeable L acidity/
types groups - Exchangeable  Hydrolytic acidity -
(pH value) acidity hydrogen e total acidity
alum inium
R 5.93+ 0 12 0.1283+ Q 049 0.088+ Q 0282 0.039+ Q 0222 8.583+ Q 0926 1.500+ Q 58
Young stand NR 5.27+ 0 25 0.4317+ Q 1822 0.1689+ Q 108 0.2628+ Q 1834 7.1733+ 1 478 6.428+ 2 90
R 5.83+ Q 24 0.1717+ Q 0134 0.1083+ Q 0094 0.0633+ Q 0222 9.7000+ 1 146 1.863+ Q 388
Half-mature stand NR 5.59+ Q 25 0.1583+ Q 068 0.0394+ Q 0088 0.1189+ Q 067 6.8889+ 1 041 2.414+ 1 006
Pure larch R 5.59+ Q 15 0.2308+ Q 078 0.1033+ Q 0134 0.1275+ Q 0696 9.9917+ Q 8518 2.315+ Q 686
plantation N ear mature stand NR  5.81* Q 164 0.3356+ Q 0434 0.0864+ Q 025 0.2491+ Q 0656 5.5244+ Q 6386 6.453+ 2 0
R 5.48+ Q 134 0.2917+ Q 0858 0.1042+ Q 0594 0.1875+ Q 0734 10.7333+ Q 845 2.730+ Q 766
M ature stand NR 5.45+ 0 298 1.4183+ Q 1186 0.1544+ Q 1096 1.2639+ Q 116 7.5233+ 1 309 5.843+ Q 868
R i NR ; , R and NR mean rhizophere il and non-rhizogphere il repectively; the sane below
2.2
(3, (F= 5.06>
Foa(3,32) = 4.46); , , (F= 2.54<
Fo.os(3,32) = 2.90) H® A ,
(N a+ K+ Ca2+ M g2+) , ,
[22]
[23] (

[21]
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2.2.1 ,
30.94% 36.87% 64. 28%, ,
60.88% 75.11% 74.23%  89.11%), ,
, 13.35%
(3,
Al Al-P
(241, Al Al-P, Al
2.2.2 ,
69.13% 63.08% 35. 72%, 39. 12%
24.89% 25.74%  10.89%, ( 3
2.3
3 , ,
(F= 4.55> Fo.0:(3,32) = 4. 46) ,
, (F= 2.27< Fo.05(3,32) = 2.90)
2.4
3 , :
2.5
, 10% 50% [ ,
Bowman-Cole
oy [26]
[9] , ,
4 , ,
(pH ) : (pH
) . (pH )
, pH [27,28];
, , pH 5.93 5.83
( ). pH pH 5.59 5.48 ),
pH Dalal R C*" 0.5molA NaHCOs
[29]
, [30] , ’
3

(pH
(pH
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Table 4 The correlation coefficient between different types of organic P of larch plantationsat different development stagesand il acidity

Total Total

Exchange = Exchange Exchangeable Exchange = Exchange Exchangeable

(pH. ) ) acidity hydrogen  aluminium hydro?ytic (pH. . ) acidity hydrogen  aluminium hydro.lytic

Iten s Age A Cl(;“t/e (amol (amol (amol a(mdlt)ll A cgl\t/e (amol (amol (amol ezmdlt)l/
gows  EEY kg HTAD AP /kg) wa/]:g) Y ek Rtk AR kg Hﬂ?g)

Rhizphere Non-rhizoghere

0.257 - 0.976""° - 0.926"" - 0.999"" - 0.205 - 0.061 - 0.267 - 0.286 - 0.261 0. 426

0.998" " 0.912"*  0.993" "  0.957" " 0.988" *- 0.071 - 0.260 0.151 - 0.306 0.692"

ng?gr/gk :n)icp 0.338 - 0.280 - 0.781" - 0.158 0.164 0.451 0.424 0. 209 0. 459 - 0.155

0.308 - 0.563 - 0.937" " - 0.416 0. 369 0.390 - 0.493 - 0.585 - 0.483 0. 207

0.841" " 0.093 - 0.074 0. 304 0.994" " - 0.268 0. 324 0. 405 0. 307 0. 327

0. 647 0.218 - 0.500 0.339 - 0.470 0.522 - 0.098 0. 646 - 0.282 0.291
ma/ko) - 0.989" " 0.561 0.077 0.610 0.898* * 0.523 - 0.478 - 0.136 - 0.556 0.858" *

L abile organic P - 0.992" " 0.710° 0.238 0.770" 0.796"  0.339 - 0.567 - 0.737° - 0.550 0. 037

0.999" * - 0.450 - 0.592 - 0.248 0.899" “- 0.206 - 0.140 - 0.013 - 0.162 0. 060

mg/kg) 0.740°  0.968" "  0.849" "  0.929°" - 0.866"" 0.047 - 0.415 0.126 - 0.457 0. 694

M oderately 0.869" * - 0.273 - 0.286 - 0.248 - 0.518 - 0.337 -0.766" - 0.490 - 0.787" 0.750"

labile organic P 0.800° * - 0.624 - 0.648 - 0.563 - 0.237 0.550 - 0.549 - 0.494 - 0.552 - 0.101

0.132 - 0.940" " - 0.871"" - 0.992"* - 0.327 0.001 - 0.293 - 0.354 - 0.280 0. 424

(mg/kg) 0. 467 0.825" " - 0.618 0.747" - 0.645 - 0.051 - 0.146 0.388 - 0.258 0.745"

M oderately - 0.063 - 0.469 - 0.979"" - 0.329 0. 457 0. 161 0. 286 0. 268 0. 262 0. 144

resistant organic P 0.134 - 0.618 - 0.989° " - 0.467 0. 489 0.228 - 0.295 - 0.416 - 0.283 0.435

0.196 - 0.961"° - 0.901°" - 0.998"" - 0.266 - 0.004 - 0.160 - 0.209 - 0.150 0. 434

(mg/kg) 0.927" " 0.645 0.844 " 0.736" 0.826" *- 0.266 - 0.163 - 0.627 0.010 - 0.035

Highly 0.477 - 0.009 - 0.467 0.083 0.006 0.724"  0.672" 0.222 0.770° - 0.723

resistant organic P 0.364 - 0.401 - 0.804" " - 0.261 0.307 - 0.165 - 0.093 - 0.330 - 0.071 0. 201

=7, poos= 0.666, pg o= 0.798,Degree of freedom= 7, * , Ko ; * indicates that the correlation

reaches significant level at p= 0.05, * * indicates that the correlation reaches highly significant level at p= 0.01

( )
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