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I R A 3] 5274 BR ( Quercus mongolica) FAME( Betula platyphylla) B/ FOHLAR (>10 mm)  HFOHLHR (5—10 mm) AR
(2—5 mm) FZIAR (<2 mm) B 73R AS TR SAMEATHTTE . AR AR AR A0 T A DR B i) 9 52 T e 8, i o e 4
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Root decomposition and nutrient dynamics of Quercus mongolica and Betula

Platyphylla

JIN Beibei, GUO Qingxi *
Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

Abstract: Roots are important structural and functional components of forest ecosystems. The mortality and decomposition
of tree roots are key sources of soil organic carbon and nutrients. However, there is little information on root decomposition
of Mongolia oak ( Quercus mongolica) and Asia white birch ( Betula platyphylla) in Northeast China. We hypothesized ;
(1) the decomposition rate decreased with root diameter increasing for both species, because coarser roots contain less
nonstructural carbohydrates and nitrogen (N); (2) for the roots with same diameter in the two species, root with higher
concentrations of soluble sugars and N also decomposed faster; (3) after one year's decomposition, most of the soluble
sugars were released, but the N was little released or even concentrated. A buried bag experiment for the coarse (>10
mm) , middle coarse (5—10 mm) , medium (2—5 mm) and fine (<2 mm) roots of the two tree species was conducted at
Maoershan Forest Ecosystem Research Station. In May of 2011, 21 bags (80-mesh, each contains 6 g root samples) for
each root diameter class of each species (in total 168 bags) were buried at 10 cm depth in the natural oak-birch mixed
forest at the same site (mid to upper-slope). Three bags for each diameter class of each species were sampled monthly for
one year (in June, July, August, September, October in 2011; April and May in 2012). The roots were washed, dried at

75 °C and weighted. The concentrations of soluble sugars and N were analyzed for the initial and the decomposing roots. All
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the three hypotheses were supported by our results. The root mass remaining rate showed a descending trend with time,
which could be well fitted (with the R*>0.71) by the Olson negative exponential decay model (X, /X,=e™, where X, is
the initial dry weight, X, is the dry weight remaining at the end of the investigation, ¢ is the time interval and £ is the annual
decay constant). The coarse, middle coarse, medium and fine roots of the oak had an annual decomposition coefficient of
0.2928 .0.2562 ,0.2928 and 0. 3660, respectively, while the coefficients of those of the birch were 0.2196 0. 3294 |
0.3660 and 0. 4392, correspondingly. After one-year decomposition, 20% —33% of the mass was lost for roots with
various diameters. This supported the first hypothesis that the decomposition rate decreased with root diameter increasing.
The birch has higher concentrations of soluble sugars and N for the roots with same size, which was responsible for the
higher decomposition rate for the birch. During root decomposition, N concentrations in all sizes of the roots increased,
while the concentrations of soluble sugars exponentially decreased. N mass in the four root sizes of both species released or
uptaken during different decomposition time with no consistent trend, but soluble sugar mass was always releasing during the
study period. At the end of the study (one-year decomposition) , all sizes of root of the oak, and the fine and medium roots
of the birch were N source for the soil, but the coarse and middle coarse roots of the birch were N sink for the soil. More
than 90% of soluble sugars released from the fine and medium roots of the oak and birch, and more than 80% of soluble
sugars released from the coarse and middle coarse roots for the two species. This study provided fundamental data for the C/

N cycling in the natural generated forests in Northeast China.

Key Words: Quercus mongolica; Betula platyphylla ; root decomposition; nutrient
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F1 FHR BETRAREREESBREY

Table 1 Annual decomposition constant (k) in different diameters roots of Quercus mongolica and Betula platyphylla

P HAE AN N

Species Diameter/mm Annual decomposition constant R
SR Quercus mongolica <2 0.3660aA 0.822
2—5 0.2928abA 0.823
5—10 0.2562bA 0.763
>10 0.2928abA 0.861
HHE Betula platyphylla <2 0.4392aA 0.927
2—5 0.3660abA 0.771
5—10 0.3294bA 0.833
>10 0.2196¢cA 0.712

NG FHIORF A R, R E 7 R R — R G R B, AR PR R R 253 A B3 (P>0.05) , AR FHERREZ R BH (P<
0.05)

—— %ﬁ*ﬂ: O EH@
Quercus mongolica Betula platyphylla
110 110
il Gl
100 100 | \
90 90
80 80 |
Q\\°
L - -
% g 70 70
& &
®E 60 : : : : © 60 : : : : '
P g 0 100 200 300 400 0 100 200 300 400
& =10 110 ¢
3
= 100 100
90 r 90 r
80 | 80 r
70 70
60 60
0 100 200 300 400 0 100 200 300 400

SR B Decomposition days/d

1 REHNEMRAEERFETL

Fig.1 Change in root mass remaining rate of Quercus mongolica and Betula platyphylla with different diameters during root decomposition
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] N VR 22 S A0AR  HPAR AT ORLAR 3 MR g R 35 (P<0. 01) , A FIOHLAR N k3 25 55 R 3% 5 i ol
VAP M P AR AR RN AR AR 25 A B (P<0. 1), Wk A 14 rhoREL AR FOHLAR T 35 oA ok 18 25 S R
WE(P>0.05) , FHAk4 MEH N R FRAREAR, ©5 AR A PR 2257 535 (P<0.05) s HUORHMAR, &
HMRZER R, AHAR N WREU RS THE 3 MEH(P<0.01) . ZEhHR  FAMERTIE Mo B Y 2 AR
T fIG, RS . ST ARANAR | FPARFN PoRAR 2 (B e 22 5 (AR S AR 22 S W3 . FIMEAAR AT AR A vk
JE 5 rORLAR R AR 22 S B3 (P<0.01)
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Table 2 Nutrient concentration in different diameters roots of Quercus mongolica and Betula platyphylla ( mean+SE n=3)

Fh HAZ N AR
Species Diameter/ mm /(mg/g) Soluble sugar/(mg/g)

SR Quercus mongolica <2 5.48+0.39aA 64.25+4.41aA
2—5 4.69+0.21abA 69.57+0.74aA
5—10 3.68+0.00cA 67.54£3.74aA

>10 4.47+0.31bcA 49.78+x11.81bA
HHE Betula platyphylla <2 10.14£0.31aB 103.08+4.36aB
2—5 6.98+0.40bB 90.00+5. 13aB
5—10 5.52+0.72¢B 66.61+7.67bA
>10 5.01+0.49cA 48.71+£7.73cA

2.2.2 SENHR AMER AR i AR N AL
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B 73 et TS DR AR B 52 B THE S AMEAARGR AR N W B LS MR o St AR ETHEAIAR N IR EE7E
OMERII RV BT 120d 25 RS 2 4R SO BRI N W ARSE L TE, FOMEN R R, P AR AR N
W BETE SR AT 30d FRAK, FIHERREIR LS B RAR £ ,30d Z )5, S AR N ik BERS G 1 TSR 5 8 TR, il A
HE N WRBEAEZ D) TR TRz R BT, 120d Z R TRE . SR RURIE AT 60d ik - T1, Z 5
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Fig.2 Change in N concentration of Quercus mongolica and Betula platyphylla with different diameters during root decomposition
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Fig. 3 Change in soluble sugar concentration of Quercus mongolica and Betula platyphylla with different diameters during

root decomposition
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