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Abstract; Belowground root system is an important part of the prairie ecosystem. Its biomass and net primary productivity
have both direct and indirect effects on belowground carbon pool; therefore understanding the seasonal dynamic and turnover
of belowground biomass is essential for further understanding of the dynamics, rate and potential of carbon sequestration in

grassland ecosystems. Using soil coring method, we studied the dynamics of belowground biomass in relation to temperature
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and precipitation in meadow steppe and typical steppe grasslands under different land use and management regimes. For the
studied grasslands, seasonal dynamic patterns of the aboveground biomass were characterized by unimodal curves. The
aboveground biomass was significantly and positively correlated with the previous monthly precipitation (P<0.05). The
seasonal patterns of belowground biomass were characterized by “S” shaped curves in the meadow steppe grasslands, and
bimodal curves in the typical steppe grasslands. There were no significant correlations between belowground biomass and
temperature or precipitation in either meadow steppe or typical steppe ( P>0.05). Root to shoot ratio decreased throughout
the growing season in both meadow steppe and typical steppe grasslands. The vertical distribution of belowground biomass
can best be described as exponential curves. Belowground biomass was concentrated at the depth of 0—5 cm in the
grasslands dominated by rhizomatous grasses and at 5—10 c¢m in grasslands dominated by bunch grasses. Belowground net

primary productivity ranged from 2167 to 2953 ¢ m™> a”' in the meadow steppe grasslands; whereas it ranged from 2342 to

-1

3333 g m ™ a”' in the typical steppe grasslands. Carbon storage ranged from 975 to 1329 ¢ m™ a
grasslands and 1054 to 1450 g m™ a”'

in the meadow steppe
in the typical steppe grasslands. Belowground net primary productivity and carbon
storage were 10 times greater than those of aboveground, therefore the belowground system had a larger annual carbon
sequestration capacity and was relatively stable. Moreover, net primary productivity was significantly and negatively
correlated between above- and belowground (P<0.05). We conclude that moderate grazing can increase the belowground
productivity and carbon storage, however, the long-term overgrazing would significantly reduce the belowground biomass and
productivity, and modify their vertical distributions. Belowground biomass and productivity tended to be higher at the upper

layer of soil.

Key Words: below-ground biomass; below-ground net primary productivity; vertical distribution; carbon pool;

root turnover

SEBRAREAR b S IR X it 2 H TR A SR
SRS T A 56 Y B LRI () AL, T ke 4l 2K A
i [543 2 AF 5% R i 2 3K — R B 055 ) AL 11 A% .00 B
Y KA T R I, B A b 4 Bk A B
KAl A= 25 R G0, 2 i A 7S R G0 ) T BB
— U R AR A A B R
FH A S R G BAE T RG24 80% MR 4R
PN 5 & T R 60% I RS R
ge, R T AR AL &7 45% 22 A R BRGAT ZR AR
RS RG L TR R IR IEAF AR K 1A
BIURR , (H2 T 1l 3850 Bik R A7 I AR R, HL 4 4
AL Bk Bk I8 T b FAR R R AT e
THREA S SR A S EMRES RS
Hi T A HILA P22 1 S Al X R 8 s AR S R G
B % | [ BV ) M B RS S B B X,

20 tht2e A S22 o B b b AR Y
AR HEAE 0 R T BEATIE g T TRl xR A
Pyiet I 5 s AR iR A T T 6T LA B I R
T—E MR, FRIE 2= M 20 tH2d 80 AF It
TR b Ty 5 A B HEAT RO, A0S PN 5y

TR DX e e SR B 5 e I A 7= T R AR
JEH 28 SIS LA S KR 2 I e R
TR P A [) TS A58 )l T A M A 0
S R g b i JE UM T A e B A
fIE A7 I3 DL BRI A T 15
U T A e Sl AR AR AT S T I R AN [
JECBORE FERS bR A P s R X R
R AR A AR D S A O R AT 5 A4 A T
TN [F) Bl 2 ) 27 ) 34 T AR i ZE T A DL K
MR A IR LR RIS E LA i

S E AR E R TR AR AL
il HRZ B rp T3t T A M AR A SR
AREE L SR Wi DR 1, o i AR R A B H:
SN R KT A W T ST AT 2 — A s
PR, B T — % — bl 5 A4 L 3R
S 2 AR 0 R W o 2R R 0 I 2 e Ll A A
fig>7 15200 T LW 5 5 vk 2R AR s IR
AN AR AR S

AR SCOMI A 0 08 PR S5 oty ) o g LT
JFAE R AT M T AR Y AT S A I, A b 2R

http ; //www.ecologica.cn



5532 VST

S

34 4

Yy R AR AU L SO b A R A T AR
Pyt SN 19 5 2 5 ds FH P AR A5 1303
A ) B AR, BT T A
Mo B ) Z B AR N e b A P R R
PR Ak 5 N PN S8 vy i) iR L R e
NEYE AR A K N T S R R
W TR PRI KON BB, S A B8l AR S R 4R
T B B FL T B R G HE ST AR IS %

1 HRFE

1.1 AT XA

AHIFFE 53 591 A a0 R D XA L A R XA T
) R SR 5 R A X8 T o [ Al B 2 B A T
IR S R G0 E S B AR 2 WL I A 5 s DU N JR &t
ARG, A TIPS DUR AT RLR XL 10 km 5
IREERIM 11 BN 3K 684 m, Sk JE IR Kkt 2=
A, SE A AERE K BN 300—400 mm, FEEE T
6—9 H ; AR N -0.3 °C |, fiem R AR RS
TR5350K 35.8 CH1-38.9 C, =10 CHIAEFIRZA Ky
2297.8 °C, A 100 d 247 ; RGeS + ) AE
BN 2 B (Leymus chinensis ) . UL i /R %1 5 ( Stipa
baicalensis) A HL R, FE A Y A H B E

( Carex pediformis) . 24 (Artemisia tanacetifolia) |
PEAAFIY. P 2 (Achnatherum sibiricum ) W H 3k 5
( Pulsatilla turczaninovii ) %5 , HLHY & JEIR B0 5 URE X
BT GRS BRI R T AR 25 km BEHBIHN S
TR B A 2 2 A 5 bl B S R R Ak R i
PRIZFEHL AR 1100 m ;A oy B A f Rl P A
SR K 5l 200—300 mm, FEE P 6—9 H;
PR 3 C, o Ul 318 C, B AR U
-34.9 °C, =10 CHYAERUEY 2700.5 °C ; 1S 3
BRI A RSN REF S (Stipa grandis ) W EE
B, FEA MY A S (Leymus chinensis ) | UK
( Agropyron michnoi ) , o B i W f5 B kv % E
(Artemisia frigida) FEV% o
1.2 it 5B

3 SIAEAL A R IR AR DR R i AR S R G
[l 2 B ARE 2P LI I 5 3ty DL 2 50 45 ke B T 3
FTBCHC 2 AN BORE R, TR T MR 5 XY B8 3
PR S8 R Rl AR 5 IS R b e BROR BT 7 v A
MO ANV e KB IR AR T K S A L AT a0 AR
FEMREAE B3R 1, e o) e i DX R A7 5% 1 S 25
JEIXBMRIE R 2011 4F 11 H—2012 4F 11 A4
Rk B AR A 1 B

®1 ZHEMER

Table 1 Basic characteristic of sample plots

B AR bR

DUETh S A s o5 B AR Y 9% (2012 4F

FEHLACAT I 2 A Coosranhic 8 1) I B
Plot code Type of plots i pt i Dominant species and Percentage of the total  Utilization
coordmates biomass of aboveground biomass( August 2012)
e e o inensi. 4%) | it , ‘
. B/REFF AT 49°21N qe‘j,( e b e e 1997 4T A B A
pediformis o), W IR Stipa e s R
JEE £ X 12007 PO PO AT R RIS
baicalensis) (12%)
. " H I (C diformi 17%) | o % & HE N N
o s s a2y VR G pedforni) (IR RERITE e, e A s
HCHX 120°7'E : no ’ R (LS
( Pulsatilla turczaninovii) (10% )
B (Artemisia frigida ) ( 10%) . K & 7K &
" e A 7 i %), F H /i . R
KEERBEEGE  agersn  Aeowron midwoi)  (9%) . R (Leymus o con e g b
X1 S X 116°23'E chinensis) (9%) . K% ( Cleistogenes squarrosa) WA 3a
) : (6%) .1 44 H ¥ ¥ & 3% ( Salsola collina ) )
(22%)
e e ¥ (St 1 %) | 7 N -
o KHFRAEE ez F S gondi) (S0 D O sy i, 15 9 7
HTEEX 116°14'E / ’ R Re S

squarrosa) (8%)

WE M 2012 4F 5 AJFEARE] 10 H B E5H, 5 A

SABEHLEE 10 4 1 m x1 m AR, ORI 4

HRIZEA OITE AR A T A SO, BN O RS ECR Ry SR R AR R R DT N AR T

http ; //www.ecologica.cn



19 3 SR A NS R R LR R U AR i A ) 2 Bl A SRR T 5533

em AR 45 F B 0—5 . 5—10,10—20, 20—30, 30—
40,40—50 ,50—70 cm MZWAENE A4, BHETT N
UM, SR IETT 20 45 140 Ak B A
1E0.5 mm PIAR 20 48 L K ok, B SR S 211
i I SR AR E T 65—70 CHIMLF L TR,
A ST AR, AV RSN X 5
AR S TEAR

200 130
180 L %ﬂ(ﬁ%%"
== SRR 1 20
g 160 - HERIR o
= 140 L —e— FHIR 0 3
=] o
F 120 5
£ 100 } {0 g
g £
A 80t S
B ool 10y
P =
40 | 20
20 t
0 = ] I ] 30
1 3 5 7 9 11
H4r Month

B 1 SRR GHEST 1—10 A R FkKk A EHEE
Fig.1 The average monthly precipitation and temperature
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Table 2 Vertical distribution of below-ground biomass in every plots
=31 0—5 em 5—10 em 10—20 cm 20—30 cm 30—40 cm 40—50 cm 50—70 cm 0—70 cm
Pt o/p2 % &/m? % &/m? % g/m? % g/m? % g/m? % g/m? % g/m?
H1I 81488  32.85  430.13 17.34 34954  14.09  281.81 11.36  210.45 8.48 152.09 6.13 241.39 9.73  2480.29
H2  814.88  36.16  430.13 17.84 34954 1425  281.81 10.17  210.45 8.29 152.09 5.34 241.39 7.95  2630.70
X1 532.23 2853 39542 21.20 23170 1242 193.68 10.38 180.29 9.67 132.72 7.12 199.17 10.68  1865.22
X2 86195 2252 95177 2486  644.09  16.82  387.63 10.13  318.34 8.32 250.36 6.54 414.09  10.82 3828.22

®3 M EEYMESKAEFEIESTEREHRLE

Table 3 Correlation analysis and significance levels between the above-ground biomass and hydrothermal factor

FAEHAGHE EAREK b EAPRR A REK
FE b Average temperature Precipitation Average temperature Precipitation the month
Plot previous month previous month the month before last month before last month
Person 1544 P Person $5 %% P Person 154k P Person 75 %% P
H1 0.951 0.013" 0.919 0.027 " 0.915 0.029 " 0.761 0.135
H2 0.586 0.299 0.934 0.020 " 0.445 0.452 0.155 0.803
X1 0.884 0.046 " 0.940 0.018 " 0.836 0.077 0.584 0.301
X2 0.965 0.008 ** 0.800 0.104 0.967 0.007 ** 0.671 0.215

* P<0.05, * * P<0.01

24 Mo b Mg R E SR N T AR RS ES R AT 2)  HEH
fiti i PP 2 BT EAAC 4R A 45 SR R #5J& — B0, H2 119 BNPP
PR3 b 50 2026 72 J1 (BNPP) 9 Jefilefitiit =i T H1,X2 /9 BNPP JKefiiehifiit s T X1 (3%

TR RAR (£ 4), RAE D (MASREE  4), UEITE B 1 3t e A 7= ) 2 8 T 4F

B AE e MG i 2 D) TR R m Tk T R BB b i N A= 0, RS A S8 R R A A

Fa4 E WMTENREFN(gm?a™") AEEREBHER(gm?a")

Table 4 Above-ground and below-ground net primary productivity turnover value and Carbon Storage

0—70 em ARy A
- Mo b 0 - R 0—70 cm JH¥1{H Biomass carbon stocks
Plot Above-ground Net Methods 0—70 cm Below- 0—70 cm Hb b A e R A
Primary Productivity ground Net Primary Turnover Value Above-ground Below-ground
Productivity Biomass Biomass
H1 210.32 1 2166.95 0.61 94.64 975.135
I 2953.04 1328.89
H2 41.63 1 2435.07 0.74 18.73 1095.78
| 3573.96 1608.28
X1 300.68 I 1869.60 1.06 135.31 841.32
I 2819.84 1268.93
X2 154.95 1 2341.77 0.87 69.73 1053.80
I 3332.80 1499.76
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