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Abstract; Rocky desertification is a major kind of land desertification. The degradation land of karst rocky desertification is
one of the most serious problems on economic development, ecosystem restoration and reconstruction in Southwest China.
Grassland is one of the main vegetation types in karst region of Guizhou, its root is sensitive to the response of to
environmental conditions, which determines the growth and development of plants and soil nutrition status. Root dynamics
also has an indicator effect on environmental changes, and can reflect the health status of grassland ecosystem. As the
intermediary connecting the aboveground and underground parts of vegetation, root plays an important role in the matter
exchange and energy transfer between plants and soil, root decomposition and turnover contributes significantly to element

cycling in grassland ecosystems. In order to identify the root dynamics and their response to rocky desertification in different
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grasslands in the karst region, this paper took three different rocky desertification grasslands ( potential rocky desertification
grasslands, moderate rocky desertification grasslands, and intensity rocky desertification grasslands) as research objects.
The continuous soil drilling method and root bag method were used to investigate the monthly root dynamic, root production
and turnover from March 2017 to January 2018. The results show that the root biomass of the three rocky desertification
grasslands decreased gradually with the depth of soil, root biomass in the 0—10 c¢m soil layer accounted for more than 57%
of the total biomass in the 0—30 cm soil layer. The root biomass of potential and medium rocky desertification grasslands
showed significantly seasonal variation of single—peak, and the root biomass of the severely rocky desertification grassland
was not significant. The root decomposition rate all showed the "fast—slow—fast” status, was significantly influenced by soil
organic carbon, total potassium, total nitrogen, soil water content, soil electrical conductivity, soil temperature in the three
rocky desertification grasslands. When the complete decomposition rate reached 95%, 1174, 1351 and 1878 days were
needed in the three grasslands, respectively. With the intensifying of rocky desertification, the root turnover rate decreased
gradually, and were 1.70 times/year, 1.36 times/year, and 0.87 times/year in the three grasslands, respectively. The
above conclusions provide an important scientific basis for a deeper understanding of the nutrient cycle, soil fertility
maintaining and the restoration of rocky desertification grasslands. It is necessary to strengthen the research on the nutrient

release mechanism of the root in rocky desertification grassland in Southwest China.
Key Words: natural grassland; root decomposition; root turnover; rocky desertification
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Table 1 Characteristics of the three different rocky desertification grasslands
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Grassland types Mark Location ongl' uee Altitude/m pH value of exposed  Constructive species
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A BNEEY  E105°527 e
AL . MD SO 05752 1820 4.61 sl P :
Medium rocky desertification TAEmS N25°23 ( Miscanthus floridulus)
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Table 2 Soil physiochemical properties of the three different rocky desertification grasslands
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s s At L . R . . "
Bl TS K Soil bulk Soil Soil electrical +4% pH
Grassland types Soil water content/% density/ ot conductivity/ Soil pH
3 temperature/ C

(g/cm”) (ps/cm)
AR £
t fE(%’ﬂﬁ e 28.08+5.35a 1.20+0.26ab 26.36+5.46a 1.27+0.25a 6.07+0.10b
Potential rocky desertification
EPEE(}E:H: e 27.82+6.05a 1.28+0.26a 15.79+1.49b 0.99+0.10b 4.61+0.32¢
Medium rocky desertification
o RE
REARA 29.09+2.01a 1.07+0.11b 26.77+£3.73a 1.29+0.26a 6.83+0.26a

Severe rocky desertification
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Fig.1 The soil nutrient situation of the three different rocky desertification grasslands
RRVNG FR KRR 27 B3 (P<0.05) , PD . ¥4 A AL F ML Potential rocky desertification grassland ; MD; H B 7 554k 5 i Medium rocky
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Table 3 Vertical distribution of the root biomass in three different rocky desertification grasslands

B IEH] Grassland types

28 TEHEE — — —
Parameter Soil depth/cm BTEA AL R AR SR AT AL
Potential rocky desertification Medium rocky desertification ~ Severe rocky desertification
RE LY 0—10 1934.99+1268.49h 2385.12+628.15b 1304.14+393.70b
Root biomass/ (g/m?) 10—20 973.21+378.53¢ 412.57+176.97¢ 415.07+114.29¢
20—30 447.46+229.05¢ 164.40+64.41c¢ 150.25+92.70d
0—30 3355.65+1410.87a 2944.02+765.02a 1806.80+470.67a

RPN E/NG FhE R R 25 5 B3 (P<0.05)
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T2 304 d, 50 A AL BT 2 233 d; MR Rk B 95% I e A AL TR 1174 d, B A AL
BT B 1351 d, 5 A AL SRR 2 1878 d,

AN RE SRR 2R (AR S ff i SET 88 AR )RR R N3 5 s o VEAE | v B R B A V5 Ak R b AR
RN g LT i ARAR ™ R e e s Ak 35 (P<0.05) |, Bl A AL AR BE A 3G AR RAFESE T
s ARAR P R e ORI VAR A R b AR R AT 43 Dy v B A R B A
LAY 1.40 2.46 5 ; W AEAT A0 5 1 A AR 3R 41 A ™ g 43500 Ry o B VS Ak B Ml 5 3 A Bk M Y 1,61

http ; //www.ecologica.cn



4208 JAE = 41 4

7000
C—1vpD
6000 |- 7777 MD 2
BB sD
_ 5000 - b
g
?D a
@\% 4000 |-
< a
it =) b a
BE m % 2z
|5 3000 be b
e ;7- b
C
. =
~ c ¢ a
2000 |- a a a
a
N %%I %I\
0
3 5 7 9 11 1

H 4y Month

E2 =MARARLEEEMRAEVENTTEL
Fig.2 Seasonal variation of root biomass in three different rocky desertification grasslands
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Fig.3 Variation of root decomposition rate with decomposition time in three different rocky desertification grasslands
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Table 4 Root residual with decomposition time in three different rocky desertification grasslands

e , 5093 fig¢ i i 95% 43t it i MR

B WA i eI QI S
. R 50% decomposition 95% decomposition Annual decomposition
Grassland types Equation . .
time/d time/d rate/ %
é$%EZ?é%1t - F,=2.2362¢7 0002 0.99** 173 1174 64
Potential rocky desertification
A 7V

¢EE&% . F,=2.9303¢ 0002 0.96** 304 1351 56
Medium rocky desertification
BIE A F,=2.0806e 004 gy 233 1878 58

Severe rocky desertification

EPEIKE Significance levels: * % ,P<0.01

K5 ZMIARARUEBEEMRFZFESHE ATE £ HMEKEER
Table 5 Root annual decomposition amount, annual mortality amount, annual production, and turnover rates in three different rocky

desertification grasslands

s I FET HE A7 Jal e e
H Iy . o
Grassland t Decomposition/ Mortality/ Productivity/ Turnover rate/
rasstand fypes (gm2a™l) (gm™2a™t) (gm2al) (times/a)

WA 77
LT - 131.92+11.51b 1264.12+23.07a 4748.02+920.11a 1.70£0.55a
Potential rocky desertification
EPE_F(%“S . 443.45+34.94a 905.56+20.20b 2941.80+701.40b 1.36+0.29ab
Medium rocky desertification

EEgy oy
P ABE 167.19+21.53h 512.89+50.67¢ 1240.05+260.52¢ 0.87+0.22b

Severe rocky desertification

[EIFIA [/ NG R R 225 .35 (P<0.05)
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Table 6 Stepwise regression analysis of root decomposition rate and soil nutrients in three different rocky desertification grasslands

BHA 4 U ] -
Grassland types Stepwise regression equations
B 7Y
AR T V= -1.317+0.649N 15 0.69**
Potential rocky desertification

HE 7V
'T'B:.E(%’ﬂﬁ P V= -0.614+0.316K-0.02850C+0.195N 15 0.90**
Medium rocky desertification
BEARK V= 0.785-0.021S0C 15 0.84 "

Severe rocky desertification
BE MK Significance levels: # # ,P<0.01,V ;53 ## % Decomposition rate/% ; K 3 44] Soil total potassium/ ( g/kg) ;SOC ; +3EH Pk
Soil organic carbon/ (g/kg) ;N 14844 Soil total nitrogen/ (g/kg)

AN [7) B 3 SR (Y AR 2R 70 i 3R A5 R I o 1) 2228 (B o Br R A (R 7)) RS MRV A TR R AR R
fifp I Y 32 PR T LS SN v R TR R AR AR 0 iR AR ) T P R S K S R A
AL AR 2 0 ifp R A SR N R R | S KA R

3.1 RARAWEXS B Y

HRZR AW 1 Z 1 B S BB 4B 7% A B9 A ROR O | S EAL BUIR AR 2 R e DA SRR AIE . BIFSEIAH
WRAYRAE AR L 1A 2 AP W e R 2 W SRR 2 A A S R S A R
PRI SR I AN AP AE—E 3N AR A R R W] VA b B A AL R (AR R A i 2 A 9 F (B
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Table 7 Stepwise regression analysis of root decomposition rate and soil physical properties in three different rocky desertification grasslands

K 4 U ] -
Grassland types Stepwise regression equations
T
L . V= 0.462-0.264SEC 15 0.38"
Potential rocky desertification

H 7V
'T'];:.E(%’ﬂj P V= 0.372-0.009SWC 15 0.37"
Medium rocky desertification
BEARK V= -0.046-0.038ST+0.048SWC—-0.169SEC 15 0.76 **

Severe rocky desertification
B E MK Significance levels: * * | P<0.01; % ,P<0.05,V ;43 ff## *& Decomposition rate/% ; SEC: 1 3L 5 % Soil electrical conductivity/
(ws/cm) ;SWC: 3 /KR Soil water content/% ;ST 3B Soil temperature/ °C

ST X LA B A LS I, ST R R R SR 22 IR s R R R S EUR R 4
i 23 [F] 25 S A0 B2 R 0 Bl B R 27, - R L K ) M 2E | B AR B AR KRN A A A ik L
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B ARRLE 0—10 em LERVEYRE 030 em 2 BAEYRT 57% L F, B 1030 em 12 R AR
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HOMBERR, 2R HAE, s B AE F RRR A E T RED Ko B BRI R T
PRI, & B e b XA ) o EL A R T s A AR R 38 A BE R A 2R B 20, WIS A e A S B B AR 7K
OYRIFRAY | v TR R AR AR R VR 2 K A I F Ak R, LAl o7 R Sk B B 58 1) ) AT g e AR A AR R &
FHAWSMRRHG ™ SH—Ir,3 AN R R R AR Y, HR R EARER R Iz A5
ARy L2 AR, AL AR G T 1 5830 2 MR R R IO 2 ) B 5T 8 T2 A1
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BEVEA T IR A () a FE 2 | it R 2 a7 - S BRI B PR A AR R R B AR R R S e Y
B 3 A R BHAE A A IR ME 55 1 A Bk M X, 3K g o2 oA B R G Dy e SC B0 = ZEBR i X,
HR 2R 50 il RN R VR R 33 0 6 I 8 S S BR 5 52 7K 4355 i) B S, 1 S35 43 I 1 R R 2R i R0 ) Bz 1y 1) 42 R o] 1A
T 3 PRI AR EE 5 A AR 2R At R BN < Pe—18 — P BOASTRARAE | 5515 A RO BF FT 48 AL
FZLR N AR A 32 AR A AV E R R s i K AR 22 i /K AL B 100 55 T 3 i 0 DR bR 5 o0 il Je I R A7 A
YIE R BEE 7 AT, REBOTIHEL A YITEFE , R LT 4 LR Y sk B ok, i E Y geg [
fi > 7, MR AR AR A TP R A TR R v R VR A R A B R (3 5, P<0.05) , AT BE
Je: R Ry S S AL A S AR G IR 2 A AL AR B A R — AN SRR BB A AT R SR e =
B M2 B 5 AR R AW R R SR R TP A HL B DUSR AR R RIS UR K AR BRE 1, IR 2 Ji 5%, K
MAEEAR R0 . 45532 1 RN 1 BT, b B A Al R b ) - 380 DL v /e B A A i b 22 | v B Ak
AR ZR A o R o0 A LA SR AN ISR i =

MR AR JR e B RARY) N T G N IR AR AL, 75 R BT R AU AR R AR IE XS 38K o0 0 259 o i)
W, AT AR A 0 A R A A TG B B 4K 2217 Jackson 2540 M ¢ W, A6 400 1) AR J&] 5% 3 2R 7E 0.02—2.64 ¥K/a
ZIE] S R R 0.56 /a0 ASHIFSE T e | T RE RS I A AL A AR AR R RN 1.70 Y/ a
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