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Abstract: Fine roots comprise plant roots with a diameter less than 2 mm and are important for plant growth and
development, the soil carbon pool, and the global carbon cycle. In this research, sequential soil coring and ingrowth bag
methods were used to investigate the fine root dynamics and turnover (formation, senescence, death and decomposition) of
two Reaumuria soongarica communities with different physiognomy characteristics from May to October 2010 ( representing
the whole growing season) in the Sangong River basin. The fine root distribution, selected soil properties (such as moisture
content, pH, and electrical conductivity) , community structure, fine root decomposition rate, and fine root turnover of two

R. soongarica communities were measured. Stepwise regression analysis was used to reveal the relationship between fine root
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dynamics and soil characteristics. The soil bulk density, soil water content, pH and electrical conductivity were significantly
different between the two communities. The fine root biomass of the two communities showed the same trends in seasonal
change and vertical distribution; for example, the fine root biomass increased gradually from May to August, and reached
the maximum in August, then declined gradually from September to October. The monthly average fine root biomass of
Community 1 and Community 2 was 51.55 g/m” and 133.93 g/m’, respectively. The live fine-root biomass and dead fine-
root biomass were 69.68% and 30.32% of total fine-root biomass in Community 1, and 72.61% and 27.39% of total fine-
root biomass in the Community 2, respectively. The fine root biomass of the two communities increased initially then
decreased gradually as soil depth increased. The fine root biomass was highest in the 10—20 c¢m soil layer, comprising
46.48% and 29.15% of the total fine root biomass in Community 1 and Community 2, respectively. The fine root
decomposition rate showed a sharp decline to a minimum but thereafter increased steadily in both two communities; the
annual fine root decomposition rate was 34.82% and 42.91% in Community 1 and Community 2, respectively. To reach
50% decomposition and 95% decomposition, periods of 630 days and 2933 days, respectively, for Community 1 and 467
days and 2238 days, respectively, for Community 2 were needed. Fine root net productivity of Community 1 and Community
2 was 50.67 g/m” and 178.15 g/m”, respectively, and the fine root annual turnover rate in the two communities was 1.41
times/a and 1.69 times/a, respectively. The stepwise regression analysis showed that fine root dynamics were significantly
influenced by soil factors such as soil moisture content, pH and electrical conductivity. Fine root growth was restricted by
low soil moisture content, high soil pH, and high soil electrical conductivity, and therefore the two R. soongarica
communities showed low fine root biomass and a low fine root turnover rate compared with most forest and grassland
ecosystems. Nevertheless, carbon and nutrient release into the soil by fine root turnover is still an important component of

the carbon and nutrient budget and is of importance for monitoring climatic change in an arid region.

Key Words: Reaumuria soongorica; fine root turnover; litter decomposition; biomass; soil organic carbon
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Table 1 Characteristics of two Reaumuria soongorica communities
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latitude species
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Fig.1 Crown area, coverage, abundance and height of Reaumuria soongorica communities ( mean+SE)
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Table 2 Vertical distribution of the fine root biomass in soil

TR +E/em TEIAE Living fine root LN Dead fine root BN Total fine root

Communities  Soil layers p/ (e&/m?) /% p/(g/m?) /% p/ (g/m?) p/%
1 0—10 6.65+0.79 17.73 2.60+0.15 18.53 9.25+1.61 17.95
10—20 17.64£0.34 47.06 6.32+0.29 44.92 23.96+0.01 46.48

20—30 7.94+0.21 21.19 3.03+0.06 21.58 10.98+0.48 21.30

30—40 3.26+0.10 8.71 1.33+0.01 9.50 4.60+0.14 8.92

40—50 1.24+0.10 3.31 0.46+0.01 3.33 1.71£0.19 3.31

50—60 0.75+0.11 1.99 0.31+0.02 2.14 1.05£0.21 2.03

2 0—10 9.35+£0.31 8.89 6.04+0.11 20.96 15.38+0.74 11.49
10—20 30.37+2.42 28.89 8.66+0.67 30.09 39.04+4.90 29.15

20—30 25.73+2.47 24.47 5.75+0.32 19.98 31.48+2.26 23.51

30—40 15.60+1.15 14.84 2.96+0.05 10.28 18.56+0.97 13.86

40—50 12.07+0.64 11.48 2.90+0.04 10.09 14.98+1.02 11.18

50—60 7.67+£1.17 7.29 1.42+0.08 4.94 9.09+1.07 6.79

60—70 3.38+0.63 3.21 0.83+0.04 2.88 4.21+0.37 3.14

70—80 0.95+0.03 0.91 0.21+0.02 0.73 1.16+0.11 0.87
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Fig.2 Seasonal variations of live fine root biomass and dead fine root biomass ( mean+SE)
2.2 YIRS 16
P 2 T 0L AR S T BN B30 d R wl T —
UIURE, BEVE | 2 (0 ARSI 353 5 7E 90 Fi $ e
60 I T WE 2 Ie/MH B 2812 5t Bk 60 d 220 1
ARG RN B 2 ISR 22 )| : .
150 d MM HIBERER 1| ARSI . b ez a7
e 3 AT O, A B T M S A .| % ﬁ% ﬁ ﬂ
W 25 5 BV 1 AR R B R VR 2 AR AR 0 0 s 0 o 1so
R, i Time/d

M4 ] WL BEVE 1 1 2 B TS SE AN AR AN AR 70 1
B30 N 34.8% 42.9% , 4 53 ik i 35 5 50% F195%

B3 WRSFERMES B BT CPHEbRERZE)
Fig.3 Temporal variations of decomposition rate of the fine

root ( mean+SE)

http ; //www.ecologica.cn



4300 JAE = 345

Fx3 HARZB=EREFNEMNTL %

Table 3 Temporal variations of residue of fine root

BEY% Communities 30 d 60 d 90 d 120 d 150 d
1 91.33+1.01 a 86.4+2.68 a 84.07+£8.37 a 81.47+£3.57 a 77.40+3.64 a
2 86.93£1.77 b 83.43£1.20 a 78.97+1.86 a 74.17+1.74 b 69.07+2.17 b

N [ T BER R TE AR [F] I [] B v A AR A B A7 7E 135 22 5% P<0.05

x4 ARKEESHEXRAIEIERSHT

Table 4 Regression analysis between the residue of the fine root and time

BEE K - 7 so%ékﬁﬁﬁﬁl‘ﬂ{d 95% I3 fif Il d Eﬁ}ﬁ*ﬁ%/%' .
Communities Regression equations R* 50% deLj()mposmon 95% de(j'()mp()sm()n Annual decomposition
time time rate
1 W, = 4.6934¢ 00010 0.966 630 2933 34.8
2 W, = 4.5877¢ 000 0.906 467 2238 42.9

t

I, BEVR 1 T3 2 630d Al 2933d, BEVR 2 T3 5 467d 75N AR JHEE RN S BEVS 2 YATREVS | . BEIR 1

1 2238d,, FIRET 2 38 i AR BE T HE A 3 b 10 LG 43 A
2.3 4R E %L 11.2 ¢/m® F131.9 g/m*  AHARAE A BB 53 51 22.5

H% 5 A 0L, g4 AR 4F o i & AR SE T & iR g'm >a 'f183.1 gom™>a”',

R5 ARESBE ERTE FEFTNRERE

Table 5 Annual fine root decomposition, mortality, net productivity and turnover rate

TV A S/ (gem2a™l) TR/ (gom2a™l) e/ (gem™a™h) JAER/ (K ™)
Communities Decomposition Mortality Net productivity Turnover rate
1 16.08 a 25.13 a 50.67 a 141 a
2 41.47b 71.82b 178.15b 1.69 b

AR TR R A RETE BT PR AT A B35 22 5% (P<0.05)

2.4 4IRBIASS RN TR A pH (L SRS RN T R
VR 1 YR SR pH fH  SOK AR AR TRE  RIAHTRI (% 6) , S0 ik 728 & 5y - 5 X 1 If:
7 2, IR R AR R R A S ANHRTE], SR, -3 pH (B | HL 338 3K 402

IHAARA D) & SEAAR AR Y & BARAEY R AR EEN T,
AUMR O iR AR i R R IR | R HEOK

®6 MRHIEE5LERFHELS @IS

Table 6 Stepwise regression analysis between fine root and soil factors

e B [l 7 7

Communities  Stepwise regression equations " K P
1 D= —13.889+0.227+0.616W+5.623R 18 0.902 <0.01
V=47.876-3.991E-23.429R 18 0.595 <0.01
F,= -116.726+33.352R+93931pH 18 0.797 <0.01
F;= -851.205+102.802pH+24.784FE 18 0.746 <0.01
F,= 2.539-2.687TW+1.125T+12.727E 18 0.756 <0.01
2 D= -6.902+0.4037+1.025W 18 0.901 <0.01
V= 10.844+3.050W-26.043R 18 0.906 <0.01
F,= -231.678+31.887pH-3.841W 18 0.817 <0.01
F;= —=759.034+83.339pH+26.559E-2.468 W 18 0.669 <0.01
F,= —728.840+62.227pH+2.336T+58.332E 18 0.896 <0.01

D: 4R34 Fine root decomposition (g-m 2 month™") ; V; 43 Z Decomposition rate (%) ; F,: SEAIMR:Y)H Dead fine root biomass (g/
m?); Fp: TGAIRA 45 Living fine root biomass (g/m?); F,: MAIMRA#)H Total fine root biomass (g/m?); T: HIEIESE Soil temperature (C ) ;
R: +3E%5TE Soil bulk density (g/cm®); W. 3K Soil water content (%) ; 13 pH {E Soil pH; E: T3 5 Soil electrical conductivity
(mS/cm)
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