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Dynamic Growth Response of Pinus Massoniana Plantation on
Intensive Thinning in Southwestern Guangxi, China
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Abstract ; [ Objective ] Growth dynamics of Pinus massoniana were studied under intensive thinning so as to screen
out suitable thinning intensity and provide technical support for close-to-nature management of Masson pine planta-
tions. [ Method ] A thinning trial was conducted in a 14-year-old Masson pine plantation with stand density of 1 100
trees per hectare in October, 2007. Four thinning treatments including 225, 300, 375 and 450 trees left per hectare
and the control without thinning were arranged. Since 2008, growth performance such as diameter at breast height
(DBH) , height, height of crown base and crown area were measured every two years, and wood volumes were cal-

culated at the single tree and stand level. These data were analyzed through one-way variance analysis and Duncan
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multiple range tests to reveal dynamical responses of these index to all sorts of thinning intensities. [ Result] Stand
growth performance were significantly influenced by thinning intensity, mean annual increments of DBH, single tree
volume, crown area decreases with increase of stand density of thinning treatments, but they were all significantly
higher than those of the control (P <0.05). The crown area increments of Masson pine were the highest during year
1 to 3 after thinning, while increments of DBH were the highest during year 3 to 5. No obvious relationship was ob-
served between tree height growth rate and thinning density. Increases of crown base height and stand volume were
significantly affected by stand density, and they increased with increase of stand density, while the differences of
stand volume decreased with increase of forest age. [ Conclusion ] In the present study, Masson pine’s response of
crown growth to intensive thinning was the most sensitive and rapid. The crown area increased sharply at first, then
resulted in rapid growth of DBH, while tree height and crown base height increased a bit stably. Thinning with four
intensities all remarkably influenced the growth of single tree volume, but only thinning with 225 trees left per hec-
tare had significant effect on increment of stand volume. Taking mean annual increments of the single tree volume

and stand volume, thinning intensity with 300 trees left per hectare was recommended for close-to-nature manage-

ment of 15-year-old Masson pine plantations in southwestern Guangxi.
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Table 1 Plots situation
Fdh W EIR P ds S E AR ST HLREL fiR P B2
Sites Slope degree/ (°) Altitude/m Mean DBH/cm Mean height/m Site index Canopy ensity
| IFEN PN PN A 20 ~ 40 350 ~ 430 17.73 12.78 22 0.8
1IN | PN | N | Y 20 ~ 40 350 ~ 430 17. 65 12.04 20 0.9
I, O, s . mr, 20 ~ 40 350 ~430 17.45 12.89 22 0.8
v, .V, V5 IV, 20 ~ 40 350 ~ 430 17.33 11.93 20 0.9
CK, .CK, .CK; .CK, 20 ~ 40 350 ~ 430 17.96 12. 64 22 0.9

A LI ANV 2R A0 TR, HESRARSR BE 43 5] 4 80% \73% \66% Fi159% 5 F o5l X 4445 o

Notes: [, I, Il and IV refer to thinning treatments, and their intensities are 80% , 73% , 66% and 59% , respectively; and their subscripts are

codes of blocks in the experiment.
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Table 2 Growth performance of Pinus massoniana stand in Years 1 and 9 after thinning

e 17‘!%?%’1‘51‘3@ . e . Wr‘% *)ﬂ:r%".
Troatment Stand density/ Diameter at breast height/cm Height/m Crown base height/m
(trees  hm™2) 851 4E Year 1 459 4E Year 9 95 1 4F Year 1 59 4F Year 9 951 4F Year 1 59 4F Year 9
1 225 22.10 £0.42a 33.14 £0.64a 13.56 £0.24a 17.65 +£0.22a 6.96 £0.18a 9.35+0.21c
I 300 21.13 £0.61a 32.35+0.81a 13.44 £0.23a 17.63 £0.21a 6.65 +0.12a 9.13 +0. 15¢
1| 375 20.71 £0.44a 30.18 £0.74b 14.17 £0.23a 18.30 £0. 18a 7.04 £0.13a 10.37 +0.24b
v 450 20.96 +0.56a  29.67 +0.71b 13.11 £0.17a 17.64 £0.24a 7.00 £0.15a 10.74 £0.26ab
CK 1100 18.55 £0.25b 22.74 £0.37¢ 13.27 £0.08a 17.03 £0.09a 6.94 +0.08a 11.10 £0. 15a
e 1%?’51‘*?5( S THI AR . HRRBIR R )
Treatment Stand density/ Crown area/m’ Individual tree volume/m® Stand volume/(m® + hm~2)
(trees - hm™2) 5 14F Year | %59 4F Year 9 51 4F Year 1 %59 4F Year 9 51 4F Year 1 %59 4F Year 9
I 225 10.67 £0.61b 26.75 £2.17a 0.25+£0.01a 0.73 £0.03a 55.86 £5.07¢ 163.82 +10.83¢
I 300 12.38 £0.69a 26.84 £1.66a 0.23 £0.01a 0.71 £0.04ab 69.79 £2.88¢  213.57 +8.59bc
I 375 9.14 £0.49¢ 19.00 £1.19b 0.23 £0.01a 0.64 £0.03bc 83.46 +7.42bc  235.12 +16.38bc
v 450 7.74 £0.42d 16.35 £0.86b 0.22 £0.01a 0.60 £0.03c 105.24 +17.03b  283.13 +36.73b
CK 1 100 6.19 £0.25e 9.66 £0.37c 0.17 £0.01b 0.34 £0.01d 195.38 +12.47a 388.21 +35.08a

T F Bk Duncan 258 FUAGCE R A BRI BAR ] T BEROR 2252 A B3 (P=0.05) , AR FRFRZEREE (P <0.05),

Note: Values followed by the same letters in a column are not significantly different among treatments at 0. 05 level according to Duncan’ s multiple

range tests.

@ §5~T4E Year 5~7

i FeESoE RS Ty

Mean annual growth rate of DEH/cm

m KARJG 5 1~34F Year 1~3 after thinning

O #3~5%E Year 3~5

O $7~94F Year 7~9

Bd A ABc ABc

i

CK

AHTreatment

1

AL RARGHR E A N T AR A2 A 0 It (O 7 RE 3 7 [] — SR i AL BRAR PR 8] 28 5 5 /NG B R ] — AR 03 2R AR

SREERC BRI 225 . BT T RFROR 2R A B (P=0.05) s A TR B3 (P <0.05) , T IA.)

Fig. 1

Mean annual growth rate of diameter at breast height( DBH) in Pinus massoniana plantations after thinning with different intensities

( Colum values with the same lowercase and capital letters are not significantly different among years after thinning with each intensity and

among thinning treatments in each year according to Duncan’ s multiple range tests at the 5% level. The same below. )
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Fig. 2 Mean annual growth rate of height in Pinus massoniana

plantations after thinning with different intensities
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massoniana plantations after thinning with different intensities
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