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Biomass accumulation and productivity changes of Cunninghamia lanceolata
plantations in Northwest Guangxi

HUI Liudi', LIU Fansheng®, MO Shaozhuang®, NAN Yawei', HE Bin', ZHANG Rishi'

(1.Forestry College, Guangxi University, Nanning, Guangxi 530004, China; 2.Shankou Forest Farm of
Nandan County, Nandan, Guangxi 547200, China)

Abstract; [ Purpose | In order to study the accumulation process and its variation of biomass and productivity during the growth of
Cunninghamia lanceolata plantation, and to provide a scientific basis for the management of C.lanceolata plantations. [ Method ]
The biomass, productivity and distribution characteristics of C.lanceolata plantations (5, 10, 15 and 20 years old) in Shankou For-
est Farm of Nandan County was studied through sample plot investigation and biomass measurement. [ Result] The biomass of the
tree layer increased with the increasing stand age, ranging between 19.13 and 152.14 t - hm™>. The biomass increments were 51.81,
42.47 and 38.73 t - hm™ for stand ages of 10—15, 510 and 15-20, respectively. With the increase of stand age, the proportions of

biomass allocated to stem gradually increased, while those allocated to leaves and branches decreased. The biomass of undergrowth

WS B H#:2021-04-28

EE&WA. WO HE L RELF(HER AAL7204087-11) ; B K B 4 £ % £ 4 T H (31760201 ,31560206) ,

FE—EHEM N EME (1996—) , &, ALK L, FRF . FZMFEE ., Email: 15797637369@ 163.com,, 15 15 3k (1962—) , B, #F 5%
R PR HE FRAER FAMRLERFEMES, Email: hebin8812@ 163.com,



52 4] EMIES A5 VYA AR N AR A AR B AR R A ™ A =79 -

vegetation was 1.93, 1.12, 1.38 and 2.01 t - hm™ for 5, 10, 15 and 20 years old plantations, respectively, with the shrub layer ac-
counting for 29.02% , 44.64% , 47.10% and 40.30% of the biomass, and the herb layer accounting for 70.98% , 55.36% , 52.90%

and 59.70% , respectively. The biomass of the litter layer reached 1.30, 2.04, 4.03 and 6.15 t « hm™ | respectively. The annual net

-2

productivity of the tree layer were 3.83, 6.16, 7.56 and 7.61 t - hm™ « a™' for the 4 stand ages, respectively. The proportion of net

productivity of timber (37.43%—-66.24% ) increased with stand age, while the proportion for leaf (5.12%-16.49%) and branch
(9.20%-21.20%) showed the opposite trend. [ Conclusion] The biomass of the tree layer increased with stand age in C.lanceolata
plantations. The proportion of the economic biomass ( timber) increased with stand age while it decreased in leaf and branch and var-
ied slightly in root and bark. The C.lanceolata plantation in Northwest Guangxi had high biological productivity, with net productivity
of different ages of stands exceeding those of most C.lanceolata plantations in other regions of China.
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Table 1  Stand characteristics of C.lanceolata plantations at different stand ages

N3 MO XA IR B ) MR FE A7 i
= e i PR HLBOR
a # + hm cm m m’ + hm %
5 2 250 6.2 4.9 20.42 0.65 40
10 1 480 13.0 10.6 113.66 0.70 35
15 1200 17.7 14.2 217.54 0.75 32
20 930 22.8 17.1 321.93 0.75 45
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JRAE' P, SRR 500~ 600 g FRACK B E AR T A4 B U T P RE it T 80 °C HEAR th b, Il 5 K AT
RS SRR A YR R AR AR Y R AT TR Z T A

1.2.3 #AEAE FIH Excel 2013 HPFXT A M AZ AN TMAS [R5 4 J2 AR Yy i i AT Se it e i, 98
SPSS 22.0 FAFM AN TR o HE Wi DL BT A2 45 4 B 2™ O [ 19 22 S PR R AT BN R 07 22 00 W
(ANOVA),
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PR SIS B> T B2 15 4EA R T S BAR S B S B> T Bz, 20 442 R T8 > AR > A > T iz >4
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Table 2 Biomass and its distribution of individual tree in C.lanceolata plantations at different stand ages

i PRSI (kg - B
a it (g5 T T R it
5 1.80+0.11d 1.39:0.12d 0.62+0.05d 3.18+0.21d 1.51:0.08d 8.50+0.48d
10 5.3020.35¢ 6.140.50c 3.17£0.15¢ 20.78x1.31c 6.2220.16¢ 41.6122.20¢
15 6.7120.35b 12.130.76b 5.94:0.56b 56.30+1.53b 13.4220.56b 94.50+3.68b
20 8.39x1.13a 15.09:0.58a 9.39:0.42a 108.37+2.33a 22.37+0.96a 163.61+4.40a

D PO R T bR SVBUEIE AR IRNG R4 2605 22 53K 0.05 835K,
22 FAREEYERESE
MR 3 AL A2 2 S AR T R EORT A SRR B (AR TR B A ) B IA  AZ AR N T MOBR 53 4% B i bR 07 144
I 2 N B AR TR Z A Yy s AR R I 5 7 34 Bk A W AR ] Y A8 Ak R A R R AR 1 AT 5 1
K,5.10 .15 F1 20 4E2E AW 43 90 19.13 61.60 113.41 152.14 t - hm ™, S AR AZ AT K2 A= 1) & 5k
VYR (T MR 2E 5 8 3% (P<0.05) 176 A RS A 9 8 35 K &, L 10 ~ 15 4R 4= (51.81
t+ hm ™) F K, 200N 5~10 4E42 (42,47 t - hm ™) Fl1 15~20 4F42(38.73 t - hm™) A4 1.22 %5 F01 1.34 £, H:
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A BN 36.81 t - hm ™, 5 T 5~10 4EA4: 11 23.59 t - hm > A1 15~20 4E4: 18 33.22 t - hm >,
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Table 3 Biomass and its distribution of tree layer of C.lanceolata plantations at different stand ages

N TRARJZ LY/ (L hm™?)
a Rt Lp53 T K FHt RiAR it
5 4.05+0.25¢ 3.13£0.26¢ 1.3920.10d 7.16+0.46d 3.40+0.18d 19.13+1.09d
10 7.8420.52b 9.09+0.74b 4.69+0.22¢ 30.75+1.94¢ 9.21x0.23¢ 61.60+3.25¢
15 8.05+0.42a 14.56+0.92a 7.13%0.67b 67.56=1.83b 16.100.67b 113.4124.42b
20 7.80+0.43a 14.03£0.54a 8.73+0.39a 100.78+2.17a 20.80+0.89a 152.1424.09a
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H 5 A 44.69% 35 M E 20 4E A1 71.98% ; 1% 56 A= 9y 1t JIr o LU f31) B AR 0% 338 T R B, e 5 AR AR Y
37.53% T FEF 20 4EAE Y 14.35% ;s BOARAE i BT o oA 0] b ASAe e , R 13.67% ~ 17.78%
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t - hm™, HAHERZMKIR 5 29.02% 44.64% 47.10% 40.30% , HA JZHK K 5 70.98% .55.36% .52.90% Fil
59.70% ., FRMIATE Y ZAE Y — t eI R K2 B, AR M AT ML 9 32 20 o e RN A2 A S v
TR S B E LA . RIS A AR N TS I IAE AR 1.30~6.15 t - hm ™ 2Z [B], BEAKEY 3G Jin i 2
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Table 4 Biomass of undergrowth vegetation and litter layer in C.lanceolata plantations at different stand ages t - hm™
N AT A B } .
‘ - ‘ R it

a EAZ HA R /NF

5 0.56+0.03¢ 1.37+0.10c 1.93+0.20¢ 1.30+0.07d 3.23+0.22d

10 0.50+0.02b 0.62+0.04b 1.12+0.08b 2.04£0.14¢ 3.16+0.13¢

15 0.65+0.05a 0.73+0.05a 1.38+0.15a 4.03+0.23b 5.41+0.30b
20 0.81+0.37a 1.20+0.22a 2.01+0.18a 6.15+0.30a 8.16+0.45a

D R bR RIS IR NS 7 0 2 5735 0.05 WA,
24 BEFH

FRARAE ™ ) B AR LE 7B T o ARG IO AR S 35 A= Wy st A R I R 234 A 7™ 1 4 A, FR
TRICHE DAY R R MY LS & S H RN, A 7 A B2 R L SEBRAR
M1 AR 3 IR 5.10,15,20 4FEAE A2 AR N TARAE -3 2 A AE 77 2 43501 o 4.08 11,37 14.50,16.10
m® « hm™? - a”' HAERGE 77 100 100 3.83.6.16.7.56 . 7.61 t » hm™ « a™" | B AKEE 18 i 52 390 5 8 25 484
(5~ 15484 JE BEACRRE (15~20 4FA4 ) AR fbiads, AR 5 AT UL AN [A) 5 B ¥ A6 7= 07 B R H0R st i 2
T, R 1.43~5.04 t - hm™ - 2, HIRARZELGA T TIH 37.43% ~ 66.24% , Fovg A 7= 7 K Jir i Mk ay-
A7 S A 47 I A % 458 T 3 5 RO AR B AR AR, 4351 0.63 ~0.97,0.68 ~ 1.07,0.39 ~0.81
t-hm?-a', HEERRENETE, 50.28~048t-hm™> - a™' U5 5.78% ~7.33% , 4 3B AKEE 14
[N EE
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Table 5 Annual net productivity of C.lanceolata plantations at different stand ages

il HAErm /(1 hm™2 - a7!)
a et LE5 3 T K THE B AR At
5 0.81+0.05a 0.63+0.05b 0.28+0.02b 1.43£0.09¢ 0.68+0.04c 3.8320.22¢
10 0.78+0.05b 0.91+0.07a 0.47+0.02a 3.08+0.19h 0.92+0.02b 6.16+0.32b
15 0.53+0.03b 0.97+0.06a 0.48+0.04a 4.50+0.12a 1.07+0.04a 7.56+0.29a
20 0.39+0.02¢ 0.70+0.03b 0.44+0.02a 5.0420.11a 1.0420.04ab 7.61£0.20a
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ANE AR R TR AR Z A Y K, 10~ 15 AEA2 53000 5~10 F1 15~20 4RA: 19 1.22 1.34 £, Horp T4 1
KARA I 5~10 F1 15 ~20 4EA 3411 56.04% F1 10.81% , 15 1% 4= K [ BeTw A2 A Wy 1 R B iR g b | [
At AT R T B A it i AR R R

Z BRI A YA R DA B AR AN TR A MR, AN RIS A MO T & B 2422, R ey
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ZREVERIR R FNE SR 0 R AR L (0 T A AR 14 4 P72 2 TR B P 188 00 1 444 K A A8 At
PO UL A AR S BT — R B E AR TR A R RN SR rIH R, BRI TEAZ AR ARG S i
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FEFAAC R A T 52 =1 FIERE T, AR bR ) e A A2 77 0

XFE SRR R, SN R 1119 AR AR N TR (FRARZE, LURIR) Ak 7= 15050k 4.97
541t hm™ « o' JTPEALEAY 16 .23 AR AN TG L= F143 318 10.27 571 t - hm™ « a7 TP
REH 8 14 23 454 T A N TG 72 J143 900 4.00.7.71 811 t - hm™ « a™ "™ ARFFFEH,5.10.15,
20 AR AN TG 153508 3.83.6.16,7.56 ,7.61 t » hm™ « a4 A 7= 1 535 1.43
3.08.4.50 F15.04 t - hm™ - ™" AT Bl ARES S I I 14 K 0y 28 Ak i e SRIAEEVE AL A2 RN TR A8
R AR A DK . A RIS B B0 & B AR R A2 ARAK 10~ 15 4R AE T B TR R 2 A2
SR R, A 7 ) R R ORI A |, A7 7% AR K B BOAR RO R - 5% 4 R 1 R AT B 1 bR M i
HEL KXo it JE MR A K 540 B SR S AR R A A KGR BB B VE T . IZEAZ AR AR 20 4F AL Ji5 38 1o [l £k
TTREMEEE , AMANT LLAREE B AFAZ AN A K B Bl AR b 9 7= A — s R HF (TRIR M) kAR 4
TR as , RIS ] ARSI 20784 B0 B | KR B M 48 2078 AR, 4 e AR = e A8 %25, T EL A R 134
WA Z e R AR RGE IR IO R YIRS A — 8 T AR DAL AR 1t il b ) iR A=
AIHRE T BT S B MRA A 7= 3 R R IR AT SE AR I 25 R A7 3R B 2278 EL A
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