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Abstract; Carbon storage and its allocation of 4-, 8-, 12-, and 16-year-old Armeniaca vulgaris plantation ecosystems on the
eastern slope of Taihang Mountain were studied based on a biomass survey. The results showed that the carbon contents in
different organs of apricots ranged from to 447.3 to 488.1 g/kg. The carbon content of stems decreased significantly with
stand age, whereas no significant differences in carbon content were observed among the roots, branches, and leaves of the
apricot plantations with different ages. The carbon content in the soil layer (0—100 cm) increased significantly with
increasing stand age, but decreased with increasing soil depth (P<0.05). The carbon storage in the arbor layer, soil layer,

and whole ecosystem of the apricot plantations was obviously age dependent. The values of total carbon storage in the 4-, 8-,
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12-, and 16-year-old apricot plantation ecosystems were 27.810, 72.647, 82.450 Mg/hm’ and 102.336 Mg/hm’,
respectively. The carbon storage in the soil layer accounted for >90.1% of the carbon storage in the apricot plantation
ecosystem, which was accumulated at higher levels in the 0—40 cm soil layer. The carbon storage and distribution patterns
in the apricot plantations varied obviously with the stand age. In addition, carbon storage allocation increased in the arbor
layer but decreased in the soil layer with increasing stand age. Our results suggested that the soil layer was the major carbon
pool, and also impliedthat the plantation ecosystems at these stand ages could accumulate organic carbon continuously.
Quantifying carbon storage and distribution patterns of apricot plantationscould help design sustainable forest management

strategies for achieving its potential in mitigating climate change.
Key Words; Armeniaca vulgaris plantations; stand age; carbon content; carbon storage; allocation pattern
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Table 1 General information of apricot plantation stands

i e R R 3K
Stand age/a Basal diameter/cm Height /m Density / ( #k/hm?) Altitude/m
4 2.030.15 1.40£0.10 1667113 235
8 4.44+0.61 2.20+0.20 1083101 169
12 9.35+0.58 3.4220.17 94287 198
16 15.12£1.26 4.76+0.42 742£76 182

®2 BRAKEMESE

Table 2 Biomass estimation equations for apricot trees

24} Component  J7## Equation R? Sig.(P) 243 Component  J7F# Equation R? Sig.(P)
2 Root W=0.174D"3¢ 0.922 <0.01 £ Branch W=0.168D"*" 0.959 <0.01
T Stem W=0.027D*%7 0.959 <0.01 M Leaf W=0.227D%7% 0.838 <0.01

W49 & Biomass; D ;342 Diameter at basal height

SRR R RAE AR R RE R N AR T IR BEALE IR 3 NIRRT, SR R4 # 0—20,20—40 ,40—60cm
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T BEREE 60 H 1R, BT S RAEYIRE & A0 HURR 7 i 25 R R B AR ST A ka5
1.2.3 Rl EmIHE

TeARJZMft T AR,
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K, Ty o HTEARZ B WUIRAE I (Mg/hm®) 5 C, o045 253 (FEAR BT B AL AR i) A5 LA & 2 ( Mg/ Mg) 5 B,
Xt R A B A i (Mg/hm?)
ARG R AR R,

Tsoe = 2, 0.1 X C X L, x BD, x (1 - G,)
i=1

K, Tooo N BB HURAE EE(Mg/hm?®) 505 | J2 HHEAHIR S = (g/ke) s LS i |2 HHEEE (em) ;BD,
o R EIEATE (g/em’) ;6N (2 HIER EA =2 mm B BATR AR (%) ,0.1 i R
S R GERBI TR AR AR 2 B it 0 - 8 i e R
1.3 HdEab
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1 AEAMBEMAIRFAEESREHBSE Fig.2 Soil C contents in different soil layers in the apricot

plantations at different stand ages

plantations at different stand ages ARG FREFRPRUE ] 22 53 83 A R/NG FREFRR & LI
RIS ST bR ] 22 5 53, R RN 2 B e 2 il 2% 254 B (P<0.05)

53 (P<0.05)

Fig.1 Carbon contents in different organs of arbor layer in the
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48 12 A 16 452 75 MR AR 45 wl
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POEGEAR R, FURRAs & I o5 Oy 4 4R 210 17.9%3 /i apricot plantations
) 16 4FAE 1 54.5% ; B HR i 1t T 7 b 461 DU 22 B0 50 34
IV SN EE
222 HEEERAE S KT

AR PR 492 B Tt BRI (R 1 I TR HE T, 4 4P 2R A AR 1 2 i it 2 35 IK T30t 3 sy (1A
4) ;8 12 AEAH1 16 444 3 FAKIRXF 0—20 cm 1 60—100 em + )2 +HERRAE B A XA B2, HIZER%
AARHES 75 PR - Sl it A S S ) 5 5 MRS M i i B 1 IR R I el S i E # 40—60 em

http ; //www.ecologica.cn



18 14 el 25 RAT LRI AN RIS A5 B b it S HC Sy BE ik

+ 32 R R AR, 0—40 em 32 H3EmAE E 5 3R B AEE (0—100 em) # 52.7%—59.7% , 7]

L ,0—40 em 3382 XF 1 19 Rk it ) STRREE R .

*3 BHRAIHRFAREREEIH(Mg/hm?)

Table 3 Carbon storage in arbor layer in apricot plantation

Mg Age IR Root T Stem W FZ Branch I Leaf
4 0.033+0.003Abe 0.022+0.002Aa 0.037+0.001Ac 0.030+0.002Ab
6 1.071+0.035Bd 0.801+0.040Bc 0.569+0.012Bb 0.437+0.055Ba
8 1.443+0.042Ch 1.941+0.078Cc 1.263+0.121Ch 0.514+0.053BCa
12 2.690+0.246Dc 5.532+0.457Dd 1.351+0.143Ch 0.571+0.068Ca

[RIBAN R RS - B e Ml ] 22 57 1 35 5 [RAT AR/ G 5 B om 48 5 1 22 57 1 35 ( P<0.05)

2.2.3 B RGAGE XL

3R 4 W LA AN RIS A B AR 28 R 40 Bk fid
HETE 27.810—102.336 Mg/hm? ; BRIA XA AR AR 25 R 55
At A S R, TR A2 AN 42 S it 2 BE AR
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Fig.4 Soil C storage in apricot plantations
ARG FRER RS 0] 22 5 .35 AN R/NE F 8RR 4 LR
[F 22 57 {83 ( P<0.05)

( Robiniapseudoacacia) N T MIFAJZ Btk & 1 (435.9—493.4 g/kg) Fll Elias AELOTIN S ) 32 ANIRHT ZRAR i
i (444.0—494.5 g/kg) FHAL, AR T BH 22 W AE) X 4% A ( Erythrophleumfordii ) N T M Fw A 2 5% % 1 ( 509.0—
572.4 g/kg) FAAHI N %75 AL FAMEA ( Betulaplatyphylla) SRA AR 28k % 4 (533.1—565.2 g/kg) o XK
iR KNS R A 5 SRR T, AR R (G B 1 A WD S 22 0 L R, R T AR % A s 3
BRARECN 0.5 8 0.457 ) BRAARTRAZ 490K S B AL TE Y, 15 4 MRS BB & AN, v L, e
T2 DX AR e it B, T AR FH 3k 8 R e 2R 50, (B 58 AN [RDRRE ey e it R0, R FH 3 — ik R 5500T g

SHARAT B E AN T AR AR S RGBSR 2

F4 HBHAIHRESREBHERE (Mg/hm’ ) RESEIER

Table 4 C storage (Mg/hm?) and allocation pattern in apricot plantation ecosystem

b Niitd Age/a

I H Ttem
4 8 12 16

FeAJZ Arbor layer 0.122+0.006A 2.876+0.136B 10.144£0.497D
32 Soil layer 27.688+3.121A 69.771+9.924B 92.192+10.924B

B RS Ecosystem 27.810+3.167A 72.647+10.788B 102.336+11.420C

5.162+0.138C
77.287+7.746B
82.450+8.881BC

RT3 AN R RS A 3R n AN R bR 6] 22 57 8. 3% (P< 0.05)

MR (4—16 4F4) AR RGP I K2 BB A% & (0.122—10. 144 Mg/hm® ) 5 IR YT T 590 47 UK VT AA

( Cupressuschengiana) N THK(4—13 4E42) Fe R JZ R Aif Ft (0.163—14.006 Mg/hm®) 7' Je 8 + FrBg X fil#E A T
PR(9O—17 44 ) T AR SR WAt (11.7—12.9 Mg/hm?® ) AR, 5 HAD 28 5 MOM LA, ASRIF Y 8 4R AR AY P AR TR
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BEAN  ARIEGE AT AP PR 498 2 il B B R 0 3590 322 (0—20 em ) Fe K, I 498 J23 TR 32 1 348 o 2 ¥
FRARG X 2 2 T 32 RS Bk M ok R AR 2 A AR A RO HLER > 17 A AR A R 0—
40 em T EBRAER G IR BB 52.7%—59.7% , % 5 F T AR I RN T se A A — 2,
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8 12 A 16 AELE A AR A 25 R G5 F- 2Rk A iy 71.311 Mg/hm?, LI T30 [ B bR AE 25 2R 50 - K e fils
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T SR el i B 5 A AR At S A OGRS, S DR 4 o LI A2 R Ty 4R il — 25 B4R 4

4 #ig

(1) B 55 AR PO 1T A 2 B IR (P<0.05) | FLA A% B B 75 2t M I PO 3 I AR AU LR T AN 3
BEARIE I3 ,0—100 em 45 20k B B 1 K (P<0.05) 5 AN [RUMRIS 785 WA 39845 BLa & Bt + 2 i
TR T AR
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