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Abstract: To explore the responses of carbon storage to different vegetation restoration patterns in a rocky desertification
ecosystem in Tiandeng County, Guangxi, we selected pure plantations of Dendrocalamus minor (D) and Zenia insignis
(7), a mixed plantation (M) of Z, buerretiodendron hsienmu (B) and Acrocarpus fraxinifolius (A), as well as their
corresponding closed forests (D, Z, M) with same ages to determine the carbon storage. Our results showed that the
carbon storages of pure and mixed plantations were significantly higher than those of the corresponding closed forests, (P <
0.05) , since the carbon storages of D, Z, and M plantations were 67.75, 66.56, and 121.20 t/hm’, seperately, whereas
those of D, Z., and M, were only 49.75, 52.89, and 60.86 t/hm’, respectively. The orders of carbon storage in the
layers of tree, ground cover, and soil varied with the ecosystem types. For example, in M tree layer > soil layer > ground
cover layer; in D and Z plantations: soil layer > tree layer > ground cover layer; in D, Z and M : soil layer > ground

cover layer > tree layer. Additionally, the annual average carbon storage of the tree layer was significantly different among

EEWH : FAERRHCAEL I H (2015DFA31440)
W5 B #7:2018-06-05; ) £ tH iR B 8 : 2019-00-00
# WIRAER Corresponding author.E-mail; 07718526136@ sina.com

http ://www.ecologica.cn



2 S % 39 &

M, D, and Z (P < 0.05). However, the enclosed forests did not form arboreal forest and the carbon storage of vegetation
increased with enclosure time (M >Z. >D. ). This study suggests that different vegetation restoration patterns can
significantly affect the carbon storage and its allocation in the moderate rocky desertification ecosystem, and afforestation is a
more effective way to improve the vegetation restoration, form arboreal forests, and further increase the ecosystem carbon

storage, compared to the closed forest.
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PRIGHEC T CO, Ry T2 AT & AU, R, A R0t 1 Kb CO, e BE XU 28 e e e HA F 2038 3
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L1 S XA

WX AT PR BJEE £ (107°15'21"—107°23"147E,23°04755"—23°07"01"N) , J& B . iy RS
DX AR Fe B AR . AP 44Kl 20.6°C , 4R F /K 5 1429 mm, = 10°C FRE 6000—7000°C , f¥% J 443k
10°C PA b, AR 2159.25 km? , A B LY 77.4% , 02 ) V8 25 5 1 U o5 Ll fe s A e Ak e ™
T EZ—, BN TG SNBO S A AR I ™ 8 3R A AR R S b AR AU DL 2135 1L
WRFT (Alchornea trewioides) M4 1R ( Rhodomyrtus tomentosa) B4t} ( Melastoma candidum ) %5, ¥ARZEMA H
1 (Miscanthus floridulus) 23547 ( Microstegium vagans) & Bk ( Nephrolepis auriculata) %% .
1.2 st

FEXT 5 X HEAT 4 T B A (0 Lt |, e AT XA R Mk 7 b SR B A — 31 34 4E AT T ( Zenia
insignis ) MU ( Buerretiodendron hsienmu) RS A (Acrocarpus fraxinifolius) Z5WF [F]#% 55 Lo h g TR S AR, M AR
XA A IR PR P N BT BT BL4EAR (10 454 FIR 247 ( Dendrocalamus minor) MK (9 442 ) (435 PA M,
Z.D AT K S e AT A RIS B E AR XS BB Moy Zo Do A ) 2 BEE 3 AT 20 mx30
m AR, 18 BubE, 2297 (D) ATRARAKAFHEY) , W TROE, STHIRFRN TR, M Z BRAT
B4 2 mx3 m, WIHLZEE 1666 Fk/hm®, D K 4 mx5 m, @IHLEE HE N 500 A/hm®, 5 5 A a3 7 U B
2016 4F 8 A N AIXSFEHEAT IR AT, M\ Z D ARG B BE 53 590 - 1185 1320 #k/hm® & 465 \/hm* A FA BE 43
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Table 1 General situation of the study site

WA Qb3 Treatment

Ttem D D 7 7k M M¢
+ 3% Soil thickness/cm 35.5 34.1 33.3 34.9 36.3 35.9
A A BFEH Rock bare rate/% 53.6 54.2 55.1 54.9 54.3 53.8
Ak Graved content/% 6.3 6.5 6.2 6.7 6.5 6.6
Y7 Slope positions T T T T T T
K Altitude/m 320 330 310 340 310 330

D, T4 AK, Pure plantations of Dendrocalamus minor; Doy , 5 1 2247 4l AR [] 1% 14 1 B X HEAK, The enclosed forests at the same-age with
Dendrocalamus minor pure plantations ; Z , {EXZ 44K, Pure plantations of Zenia insignis; Zy , 5 1F 24K R 19 51 F X HEAK, The enclosed forests at the
same-age with Zenia insignis pure plantations; M, ATAT 52 x M A x T01 5 A VR 38 R , Mixed plantations of Zenia insignis, Buerretiodendron hsienmu, and
Acrocarpus fraxinifolius; My , XYW NS N iR o = =i o] K, The enclosed forests at the same-age with Zenia insignis,

Buerretiodendron hsienmu, and Acrocarpus fraxinifolius mixed plantation

1.3 WEANES
1.3.1 AR ENE RAY I

I FE A B RO 2 o b P B =5 em TR AR B4 FHIN @ ASGI e B v o FE A BICRSEAT 5 £ AR %
BAHTEESS 200 g KRS HRAS AR [R] 48 B 45 LU 9 TR A& FE L 200 ¢, T 8 T R 4548 B A S K R 5 s
BE, TR ST R A B, B A AR E R AR A ST YR,
1.3.2  VEARFIEAA: Yy ik SR 7% P BAE D

FERAFEHD 4 AR PO B A RE 12 mx2 m BT AERENRE A FAARE 14 1 mx1 m/MVE
05, WA 5 ANRETT S METT . SR RS TR DT N A R BRI RRE bR SRR SRR
FHSCIRTE NG 2 AFE T T A FER AR BERRIZAS  FE P CE. bR AR e 5, #e b b b R 38 Ak S5 i
o B/INEE T NIRRT RREE | IR, 23 0 R AEHE AR | BAS M b b T 3 S R Y W 9 3 A AR 4% 200 ¢,
FHTE e SR S B, MRIEFE T AR FACHD [ R A 4 - 3408 S /INRE T Ui V% ) IR AF +
SEXE, TR AN A A AR b R R A e S R VR W BRAT
1.3.3 HHERESCRE

TERRE b | AR B 4% 5 B 4% 0—10 ¢m . 10—20 ¢m .20 cm AR 3 MERZITA 4 4
ZHBUN 100 em® I T] FHod 1 AN T] 2 HF G SIS, 55 3 NS J] 2 BUH IR G 55 W vk it 24
200 g FH D 49 % B . IR EF, AE B A 30E 9 45 L2 o i AR SR 2 20 ¢ D EATTH R3S
KE,
1.3.4 s E ST

FHHEDIAE T E T 65°CHUAR FP LT 5 M i, - AR 8 T2 I KUk SR R 8 e o 0 5 A A 0 i
& AR SRR AT HILAR R B 4R FH R AR R — K A AR o

FE PR A B (vhm? ) = DA HLIREE BE (kg/t) < B T AR AE P78 (/hm? ) +1000

FJERAE R (V/hm® )= EEAEE (vm®) x HEEE (m) x L EREE (keg/t) x(1-H AR R) x(1- 1%
&) x10000 m?+1000

+- it = 3 A R Bt R 2
1.4 Bk

K Excel 2007 HEATECR AL B S5VEE IR SPSS 17.0 Geit ik b 4705 2200 5 2 8 Ak

2 ERESH

2.1 FEARJZHAER
M2 WL, 3 B TARBI TR A2 B M(62.57) >D(15.46) >Z(11.32 t/hm?) , LIRSS AR (M) M5,
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EAET(Z) 22T (D) Sibk A2 R % (P < 0.05) o A 3 B A CARBYARESAS W], S i e AT B AT Lot 4
BT R I E AR ki, R 2 WO, ARG E IR & M(1.84)>D(1.72) >Z(1.13 t/hm®) , 4FF
Kmrfig AL PR 22 2 W3 (P < 0.05), Hd .M. D 5 7 #2553 1 M. D [ R ZE R AR E [HM
DET 6.98%, 32 iEKEM, ANFEAHEATTA)Z M b T 5BER A% B L 145 5, Hodr, S ak 6k e 43 id
FLBILL M i, 35 85.14% , D 5 fik 1 78.01% s i T #RWIAH S, LA D $5eim, 15 21.99% , M A%, (Y 14.86% .,

3 FIOARFAEIS B B M, AL M AR 0.25 Vhm TR ARRRAE . 3R Do Zoy ABTIAL TFIE RO B, Mo
B2 34 EN BT AT 2ITA B, 1 4b T 770 M 9 1 B o B

®2 FABRESASBMEE/ (t/hm®)

Table 2 Carbon storage of different components in the tree layer

2[4 Component D Dk Z Zek M Mk
Hb_I# Aboveground part 12.06(78.01)b 9.23(81.45)c 53.27(85.14)a 0.21(84.00)d
Hi T #B Belowground part 3.40(21.99)b 2.09(18.46)c 9.30(14.86)a 0.04(16.00)d
& Total 15.46(100) b 11.32(100) ¢ 62.57(100)a 0.25(100)d
- Annual average 1.72 a 1.13 b 1.84 a

(R 47 A [ 5B 2R Ak BRI Bk fiff 1 22 5 0.3 (P<0.05) , 55 KU et it , 4555 PN RSO0 D 20 Bl A o5 77 AR J2 B At ) 1 35

2.2 WA RS 4

AT BB LG THEARZ AR ZMAEYIZR 3 2R, R 3 UL, 6 Flvh B Bl W 1) Bk i e 1
0.84—4.98 t/hm® Z [A] , /N [7i] Ab 341 1 e 4y ) B s i HE T R - My (4.98) > 7., (3.02) >M (2.63) >D (2.60) >
7(1.80)>D(0.84 t/hm”) ,AbHH[A] 22 57 B 3% ( P<0.05) , Z 5 A TR, bR Doy M [H] 25 534 8 35 A1, HoAth b B (7]
Pectis S 28 Hb B Wt it i AE AN R AR 90 )22 Ok 0 o B e HE Y DR A AN [R) A 57, o . D Z D A B3 R
KESHERZSIIEN)Z 3 Lo MHERZ SR JZSIVEYZE ;M I MOHHERZ SRV ESBA R A fmlab FEHE
W NI N P97 L L 07 =1 0 = L O P17 NP | N = S 1 e o L R
R TC L A5 A B 2 ) AR HERJE A3 67.19%—69.70% .30.30%—32.81% ,H 2% 2.51 ; FAJZ 43 1)
4 68.07%—T1.43% ,28.57%—31.93% , k25 3.36,, T, TEABAAERRG T, BEAR)Z | FAS )2 0Bk fif 15 7F
i 1 < LT R 7 D S WAl /=R s i /=R (1D e (Wi =A% N R

3R, N THAE T IBEAZ 875 4)2 i hefith o #0 Bib e ARl 3 75 B ) (g B4 i 2 5 , N TARA M
SZ>D, B EH ML M >Z >Do o MHAZNARR , FE ML Do >Zo >My , 3% T2 5 55 ARBEAE % 19 34 g
B T Ak B B B AN TR BT TN TAREA Z>D>M, 33k 32 B2 BRUAR X B AAR ) L) 55 PH A R 22, BRI B 38 2 5
Mo BEARC R B F B 3R AT AR (Z) B9 4N SRR B, PRI BN MR AR A S 51K (0.75) 5 Z2 AR
MR MBS, B G540 R 22 )2 0K, MORE R0 5, PR 43R P BE 35 11 (0.90) 5 R 2 AT AR (D) i oK (H
MRIT LR R B, BRI S/ AR EEJE H1 (0.80) o B AR Af i LA Z fe % M fe/b, D JE

x3 HWHHREE/ (Vhm?)

Table 3 Carbon storage of ground cover

JE Eiviy

Layer Component b Pex z L M Mex
HEARZ Hi_E B 0.23(69.70)d  0.64(67.37)c  0.23(67.65)d 0.99(67.35)b  1.06(68.39)b  1.72(67.19)a
Shrub layer Mo FB 0.10(30.30)d  0.31(32.63)c 0.11(32.35)d 0.48(32.65)b 0.49(31.61)b  0.84(32.81)a
/it 0.33(100)d  0.95(100)c  0.34(100)d  1.47(100)b  1.55(100)b 2.56(100)a
FARJR i3 0.27(69.23)c  0.92(68.15)a 0.89(68.46)a 0.81(68.07)ab 0.15(71.43)c  0.71(68.93)b
Herb layer R B 0.12(30.77)c  0.43(31.85)a 0.41(31.54)ab 0.38(31.93)ab 0.06(28.57)c  0.32(31.07)b
/it 0.39(100)c¢  1.35(100)a  1.30(100)a  1.19(100)ab  0.21(100)c 1.03(100)b
JHIEY))Z Litter layer 0.12d 0.30¢ 0.16d 0.36¢ 0.87b 1.39a
At 0.84e 2.60c 1.80d 3.02b 2.63¢ 4.98a

[R5 [ /NG T RE R b B B B i 4k 22 5 .35 (P<0.05) 45 B i B ok, 1755 A RO S AL 0 i o 202 U it 9 20

http ; //www.ecologica.cn



19 1 FISLAE A AR AR O A B A 2 R SRR G R A 5

2.3 EERRGEE NI

4 BN, BHERAEEAL R 22 5 W (P < 0.05), HALL M i, ik 56.00 v/hm®, HABIMTK A M,
(55.63)>Z(53.44) >D(51.45) >Z, (49.87) >D (47.15 vVhm*) , ZH AR Bk M M 5] 25 50K 2540 H
Tl BRE) 22 S 2 R 4 B3R, TTIe N TR 2B JM, BT T3 mmehf i AR REARES (35 mnmi £ =, (1A
TARBE A B R T HEA, A D D 55 9.10% ,Z H Zy 75 7.16% M H M, 55 0.67% . FWI, A TR
MR - SR fih e B R R A R 0 B i 22 B R S 8 4 /0N, 3K RT B -5 Hp B A A L b - S 1 T Vs )
A,

4 0K, AF 20 R AL N EAE T B, [ — b BN [F] )2 0 L IR A i 2 e R (P <
0.05) . AN[FJAb PR - S A Bk fiff 1 7E 45 I E R A 43 L U 45 57 ,0—10 em °:37.91%—42.34% ;10—20 cm A
30.40%—33.28% ;20 cm LI 1224 :27.26%—29.39% , IR FR I A M\ 1 AE T il 15 40 e LB R B 3 S5 4 A
DAV 9 53 ol A6 G

4 AELEHLTEHREE/ (/hm?)

Table 4 Soil carbon storage of different treatments

+J2 Soil layer D Dex z Zex M Mg
0—10 ecm 20.61+0.30ab B 19.96+0.19a B 20.88+0.42ab B 20.26+0.54acB 21.51£0.96b B 21.09+£0.48bc B
10—20 c¢m 16.10+£0.66b C 14.33+£0.25¢ C 17.78+£0.03a C 15.8+0.42b C 18.26+0.4a C 18.2+0.15a C
>20 cm 14.74+£0.92b D 12.85+£0.4d D 14.77£0.26b D 13.81+£0.16¢ D 16.23+0.04a D 16.35£0.27a D
A1t Total 51.45+£0.29¢ A 47.15+£0.5¢ A 53.44+0.19b A 49.87+0.74d A 56.00+£0.76a A 55.63+£0.76a A

TSR RIF LN 37 em, AT [E)/NG THRER R b B E) B fiff 1 25 52 12 35 (P<0.05) , RIFIA R RS 7 RE R 42 [ B fifh 1k 22 57 .35 (P <.
05)

2.4 BB RGewAE R XYL

LT RTIL 6 Fhobk o3 19 A2 25 FR Ge s i 2 P 0 M(121.20) >D (67.75) >Z(66.56 ) >M, (60.86) >Z
(52.89)>D (49.75 t/hm*) ALBRE] 22 W E (P < 0.05), ANTHKD.Z M A5 R G BAEE0 5 2 HE T
PR Doy Zex M 19 1.36 4% .1.26 1% .1.99 %, N TMAER RGuakAE i B % & T HEFM, R0, A TARKE R
MY BT AR, B L3 B ARRE T A AP AR S R G it i, Hal MR R 8CR A 57, LR FRASHCH
S, FOR R AT SR AR AR 5 o i3 B MR AR R G AR f 1 U B 3t 7 B ) 3G ni B2 5, DL 34a
i ,10a IKZ ,9a AR,

HERRGRAERTETIAZE M2 2B E], D Z M N T ARG 518 22.82% (1.24% . 75.94%
17.01% .2.70% .80.29% ;51.63% .2.17% ,46.20% , H:t . Fx K25 17.019%—51.63% , Wi ¥))= 5 1.24%—
2.70% , 138 ) 17 46.20%—80.29% ., T Doy JZ o Mo BB AN 5354 0.00% ,5.23% 94.77% ;0.00% .5.71% |
94.29%;0.41% .8.18% .91.41%, H: . K215 0.00%—0.41% , i # ¥ )2 5 5.239%—8.18% ; + 32 5
91.41%—94.77% , 3 R Gkt B A FZ R 3 BL L GIHET .M O TR 2 > B2 Sl 2 D 2 #8oh £
BEESTRAR S M) )2 BB ARER N LIRS R > TR

3 g

S PR L1 R 20 L Mk B S 3 PR O 3 T A AL s, L1 by 3 FR (1
UL R S B T2 7 MBI — B B BN M A — TR S — R 91 Bk o AR A 7R A b i
BB B X — B R AR B A L AR A T MU e D LR AR AR5
A 3 PR AR AR IR SR e (08 Oa, IELHB EVTE M T AR AR, T 3 1Ly 75 B A3 WA T BT A
My b0 2 340 (LR L BLRACHORE 5 en TR, (L TARME AR RIS BN B . $R AL X T
BRI DR T % 51 K N2 5 enWTRSZ075 6—8 AFHERE 6 47 AL LMD SSHE R L BAR 77 B B2
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E1 ARELEESRFEREERSE
Fig.1 Carbon storage and allocation of ecosystem in different treatments
D, BT A MK, Pure plantations of Dendrocalamus minor; Dy , 5 2247 4l bR TR % 59 31 5 X BEAK, The enclosed forests at the same—age with
Dendrocalamus minor pure plantations ; Z , {T: 5 4[4k, Pure plantations of Zenia insignis; Zqy , 515 5 4GRS 5935 X BBAK, The enclosed forests at
the same—age with Zenia insignis pure plantations ; M , {TAT B XM AR X TS AR S M, Mixed plantations of Zenia insignis, Buerretiodendron hsienmu,
and Acrocarpus fraxinifolius ; M oy , 545 5 xWIA x T0 S AV 58 MK [R] 1% 1% £ 7 X AR, The enclosed forests at the same—age with Zenia insignis,

Buerretiodendron hsienmu, and Acrocarpus fraxinifolius mixed plantation, HHFEH R[] /ING F0; | Fm bR 25 57 .3 (P<0.05)

PR [R]EE LY 42E ARIR 26—28 4F AR TR 2 I ARMRI B, W 2 /IR 7522 20 4R I, R 76 R 3T T E
AEA IS LB, 27 50 4EA BRI TR AM, SR EM R a5 A —5" ) R, A T Mo
Yk 52 R EE A Ll R AR M g e R A B =K

FRMAEZS RGN 2 MR IR AR AL B AR S5 M I B TS sh AR A2 R s ma > e
E—H R WU AR FBUE B RGO R AL, ARTFFE 6 Fhib BEZE Mo B IR AP S5H AF I S48 5,
EANESRGERBRAE IR 7, A TTAREL M(121.20) >D(67.75) >Z.(66.56 t/hm®) , EERLL M, (60.86) >Z
(52.89)>D(49.75 t/hm*) , N TARFNEF B MR AE 25 28 G it B A0 BE RIS i 385 i 2 55

A T S R PN AN TR A 25 R G I AN B B CO, M B8 R R S R Gk Wik &
BEFFFRAZY AR, D.Z M A TARM Y BSR4 30 16.30,13.12,65.20 v/hm®, H . Ff A
JEBAE R0 15.46 ,11.32.62.57 t/hm®, 53] (5 A 0B A 2t 1) 94.85% .86.28% ,95.97% , 5 = Wi % 55 X A2
A BRIRTEEE XS H AT RSB IE 45 R BEAR — B Tl Dy \Zg M BB MBI AT TR AR, A1
HEYIAE RS 08 2.60.3.02.5.25 v/hm? , 043531 Sk H RS N T AR P ik it o 19 15.95% ,23.02% . 8.39% .,
T FERHAE S R TR IR e AP WA 2 v (R Y B OB 2 UK, BT AR )2 A B R 4 e Il i 2 1Y)

T I 0 5 A e it i . D\ Z M3 Bh i MBS AR A AT S4B ek DA 22 AP TR S8 MR 195 (1.92 v/
hm?) |, BT8R 2 (1.81 v/hm?) fE G 4G (1.31 vhm?) A0HE]2E R B (P < 0.05) , £, i
O] R R 250G 5, FECT AR i R 25 50 5 A0, M A 3 A A 0 i A o L D R OMROAT
- m At 57.07 v/hm® ) & R EE A B A IO TR A Sk — A, FORMEAE (3R 2 i, OB D
P Y U R B M AR TS RN 0L , IR T LR & s 7 i A

F IR A R R TE A B DL AT AR R R e AR RS e R R A RN T e R A
A Ly B4 8 75 i A i S AR SR G 3R NI 5 1 A A1l - 0 ik i f . AR S R R, Big e A T
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PRI SE B, - HE00 ity s A A I A EF () 38 i 4 5, S 2R AR S e 4 R — 30

FEBE R S T SO et it B RE M I S . N TR - s g s 200 o T B BOAR, U AR R R I, D
7 W 3 AE SRR A Do Zo ERAERZE R B35 (P < 0.05) . X J&F b HIE ek £k A TIREY
FAEYI AR Ao TR AR v B i AR A 1 i R AR B 2 2 v T 0 2, (LAl
PRI 34 4EHY MO M ARER B AT A0 38R i B 2438230 (209000 56.00,55.63 v/hm?) , X Al g5 A4 Ak 1L
M R A AR IR R 8 RS, YA K S B —E B B (AR 34 4F) BkIETA S
R T A, R HERGE TRUEA 56, X5 Richter SR 458 A 1,
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FIRAR I 3

4 Lt
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