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Nutrient Characteristics of Soil Aggregates in Larix gmelinii
Plantations of Different Forest Ages from Seriously
Burned Area in Great Khingan Mountains
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Abstract; [ Objective ] In order to know the changes of nutrient content and distribution of soil aggregates
under Larix gmelinii plantation of different forest ages after vegetation restoration in severely burned areas
of Greater Khingan Mountains.[ Methods_| Takes the Larix gmelinii plantation (11,21 and 32 years) planted
in 1989, 2000 and 2010 on the severely burned areas formed by the severe forest fire in Greater Khingan

Mountains in 1987 as the research object. By measuring the contents of organic carbon, total nitrogen, total
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phosphorus, alkali-hydrolyzed nitrogen, available phosphorus and available potassium in soil aggregates, the
nutrient distribution characteristics of soil aggregates were studied. [ Results] (1) The contents of organic
carbon, total nitrogen, total phosphorus, alkali — hydrolyzed nitrogen and available potassium in soil
aggregates of different particle sizes increased gradually with the decrease of particle size, and the content of
< 0.5 mm particle size was the largest. (2) As the age of forest increased, the content of organic carbon,
total nitrogen. total phosphorus, alkali hydrolyzed nitrogen and available phosphorus in soil aggregates
gradually increased. The nutrient content of soil aggregates in 32 years Larix gmelinii plantation was
significantly higher than that in 11 years Larix gmelinii plantation. The contents of organic carbon, total
nitrogen, total phosphorus, alkali-hydrolyzed nitrogen and available phosphorus in soil aggregates were
significantly increased by 77.35%~130.24%, 77.61% ~143.36%, 105.84 % ~147.98% , 94.58 % ~155.96 %
and 206.98% ~ 537.09% , respectively, compared with 11 years Lariz gmelinii plantation (» <C 0.05). The
organic carbon content of soil aggregates at different particle sizes in 21 years was higher than that in 11 years
Larix gmelinii plantation, but there was no significant difference. (3) There was a strong correlation
between organic carbon and total nitrogen and alkali-hydrolyzed nitrogen in soil aggregates (p < 0.01). Soil
organic carbon and alkali-hydrolyzed nitrogen content had the strongest correlation with < 0.25 mm fraction
content. Total nitrogen, total phosphorus, available phosphorus and available potassium had the strongest
correlation with > 0.25 mm fraction content (p <C 0.01). [Conclusion] The nutrient of soil aggregates in
Larix gmelinii plantation showed surface aggregation. The nutrient content of soil aggregates in Larix
gmelinii plantations planted on severely burned areas in Greater Khingan Mountains increased with the
increase of forest age. The Larix gmelinii plantation planted for 32 years significantly increased the nutrient
content of soil aggregates. The results provide a scientific basis for the restoration of artificial vegetation in
the severely burned area of Greater Khingan Mountains.
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Table 2 Basic chemical properties of soil in different Larix gmelinii plantations
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Organic carbon content of soil aggregates in different Larix gmelinii plantations
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Fig. 2  Total nitrogen content of soil aggregates in different Larix gmelinii plantations
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Fig. 3  Total phosphorus content of soil aggregates in different Larix gmelinii plantations

3.2 TERARKENFEDELE

F L 4 AT AN TR AR 7 A N bR 4 38 14T 3R 1
il A SR ik 45 2 B R Bt AR Bk B i iR T T
0—10 cm 2, 75 M AR A bR 1 58 P 5% 14 £ 20
F oy 101.00~335.26 mg/kg. Bl & M A N TAK
AREE 3G, 11,21 45 35 iR N bR b 98 45 b 2 AT 2R
A B ifp 20 i B R AR Y /N T 3 T (p <
0.05),32 V&M N TARH & i 2 ) 22 5 A g 3
(p=>0.05),

Wi 2 45 TR N T AOP I A 88 - 398 A SR Ak At

Aa (a) 0-10cm

a

=)

S
1

W
[\
=]
T
A

e
5o

P
&

._
2o
5455

e o
bote!

240 |

o
roted

e
el

L
e
H &

o
el

0
=]
T

ot
205

ARSI

T T T 1T
:I:I:I:I:I-r'lg

R o
e

L

1!

K, e o i o L A
Seteteleleleln

£

6%

R BT . 32 AF % RS N TR 4 458 AT 5R 1A
i R B S E BN, AT 11,21 AETE AR N TR A
AR 94.58% ~155.96% Ml 79.81% ~ 125.09% .
£ 10—20 cm 2, % A N AR 0 93 &0 2 A 2R A4
Bl % 280 & ek 70.90 ~178.43 mg/ kg, [7] B 44 i 9% 141
R ASTRZRZRARE, 11 45 21 FF
P N TR 8 4 2 AT R AR i i 8L 5 1 2 [] I W)
255,32 AEYE s N TR e R AR b A B
FETE AT 11 4E 5 21 AR 95 Fs N T AR 43 51 42
5 100.57 % ~125.20 % F1 68.71%~97.07 %,

(b) 10-20 cm

1~0.5 mm
EZEE 0.5~0.25mm

<0.25 mm

>5mm
22 5~2mm
E 2~1 mm

BaBa

Ba Ba Ba Ba Ba Ba

SERIEBIRES B/ (m » k')
2
T

(=
]

o [T e

(3]

w [[IH=

o (I

w [IHH#

H#g/a

B4 FAEARBRETRAIRTIEARGCHBERSE

Fig. 4  Alkaline hydrolyzed nitrogen content of soil aggregates in different Larix gmelinii plantations
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Fig. 5  Available phosphorus content of soil aggregates in different Larix gmelinii plantations
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Fig. 6  Available potassium content of soil aggregates in different Larix gmelinii plantations
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Table 3 Correlation between nutrients in soil aggregates of Larix gmelinii plantations

5 B
>5 mm 5~2 mm 2~1 mm 1~0.5 mm 0.5~0.25 mm <C0.25 mm

SOC—TN 0.860" " 0.835"" 0.864" " 0.907" " 0.930"" 0.979" "
SOC—TP 0.662" " 0.628" " 0.649" " 0.688" " 0.647"" 0.732""
SOC—AN 0.831"" 0.825" " 0.878" " 0.876" " 0.862"" 0.946" "
SOC—AP 0.684"" 0.631"" 0.622"" 0.645"" 0.633"" 0.622""
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TN—AK 0.631"" 0.692" " 0.620"" 0.670" " 0.608" " 0.674""
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AN—AP 0.750" " 0.779" " 0.713" " 0.676" " 0.676"" 0.699" "
AN—AK 0.698" " 0.602"" 0.585" 0.703"" 0.742"" 0.676""
AP—AK 0.437 0.521" 0.523" 0.548" 0.511" 0.455
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Table 4 Stepwise regression equation between soil nutrients and

aggregate nutrients in Larix gmelinii plantations

+ 555y [ml )5 75 R? B3P
AU SOCsot =0.85S0C<0.25 mm — 1.67 0.929 <0.01
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A AL ANsoil =0.89 AN 55 mm +5.05 0.909 <0.01
AL APsii =1.18 AP~ ym +2.06 0.915 <<0.01
Ll AKsoit =0.92AK |~ 05 mm +1.73 0.848 <0.01
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