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Early Effects of Thinning and Topdressing on Changes of Timber Assortment

Structure in Middleaged Cunninghamia lanceolate
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Abstract To construct the efficient cultivation technology system of Cunninghamia lanceolate diameter
timber in the Nanling mountain area, and improve the yield and quality of large diameter timber of C. lanceolate
in the Nanling mountain area, the orthogonal design was used to carry out the thinning and fertilization experi-
ment of C. lanceolate middle—aged forest, and the stand growth was carried out after 3 years. T-—test analysis
results showed that the unit area accumulation of T—3 ( After thinning, the density was 1 500 plants per hm’,

with each plant being fertilized with 200 g urea and 600 g calcium superphosphate) and T—-6 (The density after
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thinning was 1 200 plants per hm’®, with each plant being fertilized with 200 g) reached significant ( P<0. 05)
and extremely significant difference ( P<0.01) before and after treatment, respectively. The optimal DBH -

0.472 7

height growth model fitting was y=3. 783 8x . The results of growth analysis of different timber assortment
structures showed that before and after treatment, timber assortment structures showed a decreasing trend of
small diameter timber, and an increasing trend of medium diameter timber and large diameter timber. Orthogo-
nal test analysis showed that the density control and topdressing effect had an effect on the timber assortment
structures of C. lanceolate middle age forest. The optimal combination of factors for increasing the yield of large
diameter timber was A,B,C,, thatis, the minimum density (900 plants per hm*) , the amount of urea (200 g
per plant) , and the medium level of calcium superphosphate (300 g per plant) , which is the most conducive to
increase the yield of large diameter timber. The best combination of factors to increase the output of large diame-
ter timber was A,B,C,, that is, the minimum density (900 plants per hm®), the amount of urea (200 g per
plant) , and the minimum level of calcium superphosphate (0 g per plant).

Key words Cunninghamia lanceolate; middle age forest; cultivation for large diameter timber; density

control; fertilization control

AR Cunninghamia lanceolate 73X [F 55 )7 B 5
AR AR RN, AR, i M, H
W, AU E, EEASE (X)) JTEZRE,
S TLIR AR MO U5 23 A 48 |WoR , 2017 4R R
BEARNT AN 79. 61x10* hm?, 544
N TAHARIERUG 16.46% ; AN T A E LR 54
AANTHE R 19. 0%, T H4 Mol A4 7=
A2 R RENMAL, TR, JTRIEL T4
FT AR S A A, e AR R
PEFHAT S S A BB B, AR E ARG E IE
T 115 2 AR TR 5k o 32 ) DA S 4R T £
By ERBE R KRR WA AR N TR
) 1]

[l 243 L B 1 35 6 00 T AZ K K AR 4 T e
TVFZHEIE, A B0 B 25 B RRL 2 i AT B8 76 A
o g5 ] P 4R R R AR A P R A E ST
TERCEENE, AR TERREMAEE, M
W L X7 b 5L 18 LA L, [RGB E o 1100 ~
1300 #k « hm ™0 RE TN WA AN T AR
117N i B (AR B, (B ARJE MR a)25 5 hy
900, 1200 11 415 ¥k - hm™, [A[f% 3 a J5, )
BB I V) R R O 0 KT BB U, 7 ST b T o =
22 F 0 < [MfR5E JE <35% W 25 T, ) £ i ik
K, MGEEEE KB, HED XS & &
5 AL AR AL BHS 3 a AUAZ A H il AR A R38R S Hr
RIL, AZAIRAY -2 i 42 07 24 BB b AR A4 6 T
PSR 0 158 T 3, AR 5 B i ) AR
OE D NITTRE 8

A BRI R S A AR A
PRRYE ST B, HoR AL Ty i i AE At AT
FOETAZ AL BIAZ% o [RI R, R0 7 Tl A
TEACATHLES &, IPRAZ AR RARBF B AR R, (ELAS
AT, AWFSOEE XTI LXK 16 a A2 AR
MOT JE ] At IE 1 8 7 AR 70 M, LAV e
W L X AZ A AR T i R SR S5

1 5T %
1.1 XIe R

RIS HLA F 7 AR 44 iR O T i VT DX [ A DG Ak
B, ZEEEE R 24°35'N, 113°55'E, MG THE
Wbk b BE, V4K 100 ~200 m, B 1A PG RE, 307
FIR Y, B so~15°, HEEE I m L, EF
¥R 20.3 C, FFWE 1 537.4 mm, JGFEG
#9305 d, 4FFHH BREFEC 1 529. 2 h, AERURFYY
Hh7436.0 C, 6, . KEEET, KM
HFEECH 16 ~ 18, W AKES[E] 2y 2001 4, HFH 1.5
hm®, EMEANARIBFIE, EHEET . B
JEA 1R, Fi8E2 a, REHRHIAURE 100 g FEIBAL,
FRIE CRT o AR 4 45 B AL Y DB44/T 1143 -
2013)"% Rl BbRAE, IZAZ AR R
[ AR AT 2 EE o 2 100 ¥k - hm ™2,
1.2 KWH*E
1.2.1 AEAE T 2017 4£ 7 AEMRSNIKE
20 mx20 m HAEEHL 30 4>, XA ARERE HL A A2 A
PEATREARKE R, W2 B4 . W, 1 A el AR it
JIES b BT A AR B



12 Mok 5 BRI 2024 4F 12 A5 40 555 6

1.2.2 Kt KR IER®RIT, 3HE3
K, DIASTERORHAE % B, 36 10 ASAbE (%
1~2), BWAAEEE 3 AESE, 3 R B

Frh bEY . vy T, 2018 4E 5 HIEl{k, 2018
5 AM2019 4F 5 HiESE2 a ittt XA
TR,

F1 BEMFEZARRERRKEMIEER AR E SR EZMNKFE

Tab. 1

Factors and levels of orthogonal test of fertilization formula for large diameter timber cultivation

of Cunninghamia lanceolate middle age plantation in Shaoguan State—owned Forest Farm

[K 2 Factors

Y
L7Je<§s R HRE/ (#k - hm™) (A) R#E/g (B) AHESE/g (C)
Density after thinning Urea Calcium superphosphate
1 1 500 0 0
2 1200 100 300
3 900 200 600

T NJE. P G DL A 3AS I AT 45 51 ikl

Note: Amount of application N and P fertilizer base on the results of soil analysis.
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Tab.2 Density, fertilization experiment groups on large—diameter timber cultivation of Cunninghamia lanceolate

middle age forest

SGBLIRSS HE AP T7 =
Treatments Combinations Measures of the treatments

T-1 A1B1C1 I‘ﬂﬁ?}ﬁ%g 1 500 ** - hm™

T-2 AB,C, [ 4RJ5 % B 1 500 # - hm ™, FEHRMEIRE 100 g, S BERRES 300 ¢
T-3 A, B;C, [ f&J5 % B 1 500 Bk - hm™, FRRRGIR % 200 g, iFBERRES 600 g
T-4 A,B,C, [E4RJE %R 1200 kK - hm™, FRRRMEITBERRES 300 g

T-5 A,B,C, (] AR5 %5 B2 1 200 #k - hm™, HHRHIRE 100 g, T HERRES 600 g
T-6 A,B,C, &) k5 25 5 1200 Bk - hm™, Rk IR 2 200 g

T-7 A;B,C, 8] £ )5 % B 900 Kk - hm ™, FERRE G BERRES 600 g

T-8 A;B,C, [a]1%)5 35 B 900 £k - hm™, KR 100 g

T-9 A;B;C, ] FRJ5 % BE 900 ¥k - hm™, AR 200 g, S BEERES 300 g
T-10 papit A AT
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Tab. 3 DBH-height regression model of
Cunninghamia lanceolate
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T T1~9 M BIFORIEASBE AL TR, %N 1500, 1200, 900 #k - hm™, JRZE N4Hk 0, 100, 200 g, FHEERES 0, 300,
600 g, T10 AXIE, AEAAKEAL ; * F1 7" 2 SIFos A mARE R LS B (P<0.05) | B KF (P<0.01),

Note: TI1-9 represented the treatments of orthogonal design, the density was 1 500, 1200, 900 plants per hm™, Urea was 0, 100, 200
g per plant, calcium superphosphate was 0, 300, 600 g per plant, T10 was the control, no thinning and no fertilization; * and ™"
represent significant level (P<0.05) and extremely significant level (P<0.01) accumulation per unit area, respectively.
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Figure 1

Comparison of growth data of Cunninghamia lanceolate under different

thinning fertilization treatment and after treatment
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Note; T1-9 represented the treatments of orthogonal design, the density was 1 500, 1 200, 900 plants per hm™>, Urea was 0,
100, 200 g per plant, Calcium superphosphate was 0, 300, 600 g per plant, T10 was the control, no thinning and no fertili-

zation.
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Figure 2 Comparison of timber yield before and after treatment and incremental output of Cunninghamia lanceolate
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Note: T1-9 represented the treatments of orthogonal design, the density was 1 500, 1 200, 900 plants per hm™, Urea was 0,
100, 200 g per plant, Calcium superphosphate was 0, 300, 600 g per plant, T10 was the control, no thinning and no ferti-

lization.
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Figure 3 Comparison of timber yield rate before and after treatment and incremental yield of Cunninghamia lanceolate
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Tab. 4 Orthogonal test statistical table of changes for all timber types of Cunninghamia lanceolate

SR R MEMBUD IR AR A RARRE RGN R A AR R I b
s mE RE 5 ) ) .
5 (C) Reduce the yield Reduce the yield Increase the yield Increase the output
Treatments (A) (B) . .
NO Densit Urea Calcium of small of middle of large of large
’ Y superphosphate  diameter timber diameter timber diameter timber diameter timber
T-1 1 1 1 5.90 3.09 3.10 7.34
T-2 1 2 2 5.12 0.72 4.51 12.59
T-3 1 3 3 7.24 2.92 4.43 9.90
T-4 2 1 2 4.88 1.24 3.84 9.15
T-5 2 2 3 7.68 4.73 3.13 9.52
T-6 2 3 1 6. 85 3.07 3.88 10. 51
T-7 3 1 3 6.30 3.06 3.37 7.51
T-8 3 2 1 5.58 0.01 5.67 15.31
T-9 3 3 2 6.47 0.9%4 5.70 9.97
T-10 4.31 1.73 6.27 12. 06
*5 MAESUFUMRESH
Tab.5 Range analysis table for yield of all timber types of Cunninghamia lanceolate
AN a7 R S AR I A R RARMA G i bE 5 RARIA BG4 B
iy Reduce the yield of Reduce the yield of Increase the yield of Increase the output of
Index small diameter timber middle diameter timber large diameter timber large diameter timber
A B C A B C A B C A B C
K1 6.086 5.693 6.109 2.245 2.466 2.058 4.016 3.436 4.218 9.943  8.000 11. 053
K2 6.469 6.128 5.490 3.014 1.821 0.966  3.617 4.438 4.682 9.727 12.473 10.570
K3 6.119 6.852  7.075 1.338 2.310 3.573 4.911 4.670 3.645 10.930 10.127 8.977
R 0.383 1.159  1.585 1.676  0.645 2.607 1.294 1.234  1.037 1.203  4.473 2.076
HZEFK C>B>A C>A>B A>B>C B>C>A
R e A,B,C, A,B,C, A,B,C, A,B,C,

T KIANERS—ACERFRIME, K2 RS KPR, K3 MRS =R R PRI, RVINEARDKERRZE,

Note: K1 was the average of the first level, K2 was the average of the second level, K3 was the average of the third level, and R was the range of

different levels.

5, WA MARTCHE R AR, WK &
BRU R R B . KRS %07k, R
T 4 PO A LA AR - B AR B 15 B
WA ROR, AR B R ki gL (R =
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AR IE K AR B b B0 R R 38 0, il R K
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