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Effects of different retrofitting measures on growth and
carbon stocks in Cunninghamia lanceolata forest

Pan Zhaolong"*, Yuan Hui', Du Chaoqun', Ai Xunru®, Xu Yezhou', Cao Yue', Pan Lei'
(1.Hubei Academy of Forestry Science, Wuhan, Hubei 430075, China;
2.School of Forestry and Horticulture, Hubei Minzu University, Enshi, Hubei 445000, China)

Abstract: [Objective] The effects of different retrofitting measures on the growth and carbon stock of
Cunninghamia lanceolata plantations were evaluated, in order to provide a theoretical basis for developing optimal
forest retrofitting strategies for the region. [ Methods] The research was conducted within C. /anceolata plantations
at Taizishan Shilong Forestry Retrofitting Bureau, Hubei Province. Guided by near-natural forest retrofitting
principles, three treatments were applied: thinning with replanting (T,, 50% thinning intensity with interplanting
of Schima superba) , thinning only (T,, 50% thinning intensity), and an unimproved control (CK). Diameter at
breast height (DBH) , tree height, individual tree volume, stand volume, and DBH class distribution were

measured. Carbon stocks within the tree layer, shrub layer, herb layer, and total vegetation layer were also
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quantified and compared among treatments. [ Results] After three years, DBH growth and individual tree volume
increment were significantly higher in T, compared to CK (p<C0.05). Tree height growth showed no significant
differences among treatments (»=>0.05). The T, and T, treatments significantly increased the proportion of trees
in medium and large DBH classes (=20 cm), while CK still dominated with small-diameter trees. Specifically, in
T,, the proportion of trees with DBH increments of 2—4 c¢m over three years was 28.3% , representing a 23.7%
increase over CK. Overall, the thinning measures, particularly T, shifted the stand DBH distribution towards
larger diameter classes. Carbon stock allocation within the vegetation layer followed the order: tree layer = shrub
layer = herb layer across all treatments. The three-year growth in total vegetation layer carbon stock and tree
layer carbon stock within T, did not differ significantly from CK (»>>0.05). Although the total vegetation carbon
stock in T, remained lower than CK (primarily due to tree removal during thinning) , its higher subsequent growth
rate indicated greater long-term carbon sequestration potential. Carbon stock growth within the shrub and herb
layers showed no significant differences among treatments (p>>0.05). However, T, significantly increased the
mean annual increment (MAT) of carbon stock in the shrub layer, while T, significantly increased the MAT in the
herb layer. [ Conclusion] Thinning combined with replanting C. lanceolata demonstrated significant advantages
over thinning alone in promoting the growth of dominant C. lanceolata trees, optimizing stand structure, and
enhancing the carbon stock growth rate within the key carbon pool (tree layer). Consequently, T, represents a
more suitable approach for promoting near-natural retrofitting in similar Chinese fir plantations and enhancing
forest carbon sink functionality in the Taizi Mountain region of Hubei Province.

Keywords: Cunninghamia lanceolata; degraded plantation forests; close—to—nature retrofitting; carbon

stock; stand growth; Taizi Mountain Shilong forest farm
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Table 1 Overview of sample plots at Taizi Mountain Shilong forest farm
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Table 2 Effects of different retrofitting measures on
stand diameter at breast height, tree height,
volume of timber per plant and volume of
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Table 3 Characteristic values of diameter step
distribution of breast diameter with
different retrofitting measures
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Fig.1 Characteristics of changes in diameter steps of different retrofitting measures

25 A AR A3 B AR A A CHE L I D W, ik s 4
W, LN M N FE L CK, T, T B9 /N2 BY #4331 5
90.36%,71.7% F181.65% . hik 3 alg,/NMEM
T B, CK, Ty, T, 4r Jll B& & 77.66%, 54.72% A
64.15% , [Al I T, v R A2 b4 5 b ik 45.28%, 8% T, il
CK 43 5l 41 %5 26.30% #1103.00% , & B H rp K48 44
AL AR

AT B AR T OMROR 3 a B K R R B A R
(K 2), 7E0~4 em B, T o 2~4 em 42 Fi #k 4K
A7 ik 28.3% , i 3 T CK(4.6 %) Al T,(2.8%) , %
WIAME RS A SR AR ERBEN LGB S, X
B3R B AR A0 A A i 3 T J3E {8 0.335) M s i 1]
1o B RS SRR AR — B, AR AR R T R B AR
G319 = B AR R -

70 ¢ BUEHEHE
60 | o
——T,
sof --A-- CK
S 4oL .
W ¥
K30 A
20+,
1°T
0 . oW EEFETERRRS a
1 2 3 4

& Hr/cm
B2 AEBEREI alGKEFTMEKMTHINE
Fig.2 Plant number changing frequency in
3-year growth radial order of different
retrofitting measures

3.3 AEBUEFE T AR A TR 2R 20
TeAR 2 e B 2 A% 0 B CGE o >92%0) 1
T fits 2t 20 285 32 o 15 i B ) 3 (p<<0.05) , - £ LBy
BEVERRAE . B w0, CK FF K 2B A% (2.919 O i
ZE T T(1.855 DM T,(1.854 O, ik 3 alF , CK Ak
it (3.452 O L H T T.(2.282 OF T,(2.155 1)
SR, 25 Kb B[R] T3 AR 2 3 a e fif o 18 o A7/ 35 25 5

(p<<0.05) , T, 4% s Ay ¥4 & (0427 O B F & T T,
(0.301 t; p=<<0.05), H 5 CK (4 (0.533 O it &
257 (p=>0.05. [, T,, T,, CKIEtE T I+ A 28k fif
B FRE2.73%,2.11%,1.49% . o3 40
5P 3 a 5 B 3 A TR KR 2 B i i 38 R A
ROERBN B EMT CKO . T # i 8% 28 75 K2
e A o 0 MG S, FEMG B 4 0 CK, T, il 14 i 10 3% IR
T T . RETHERAR ST RRE BH
e A o 1 ek bR S RSO LG T, 48 7R 76 B0 5
BN AR BE AR EA T R ser . X —#M
N T it A B T T AR 2 BRI T R L AR A
(4,3,

4 P eCE Y
T,
5 | =,
B cK
£
1.
0

\ T, T, CK \ ) T, T, CK

L MM K3 aE 3ali kB

ML R TN 5 B % 25 5 3% (=0, 05), F Il
B3 R B X TR R R B B M
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carbon storage in tree layer
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Table 4 Carbon stocks and its percentage of vegetation layer in Cunninghamia lanceolata
plantation forest by different rehabilitation measures
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