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Analysis on Diameter Class Structure of Dominant Species and
Species Diversity of Pinus massoniana Plantation at the Different Ages

PAN Jinwen, GUO Qigiang* , YU Dalong, SUN Xueguang, GAO Chao

(College of Forestry, Institute for Forest Resources & Environment of Guizhou, Guizhou University, Guiyang 550025, China)

Abstract: Taking the masson pine plantation 10a, 20a, 30a and 36a of mengguan forest farm in central
Guizhou as the research object, by adopting the method of replacing time change with space change, we
analyzed the dynamic characteristics of diameter scale structure and species diversity in the development
process of masson pine plantation by setting 12 typical 20 m by 20 m plots. The results showed that; (1)
the diameter grade structure of masson pine plantation was different at different age stages, with single-
peak structure at 10a stand and multi-peak structure at 20a, 30a and 36a stands. (2) There are a total of 53
species in 53 genera and 35 families of plants under the forest, including 24 species in 24 genera and 16
families of shrubs, 29 species in 29 genera and 20 families of herbs, with relatively rich species. Species
composition of stands of different ages: 20a stands > 10a stands >> 30a stands > 36a stands. (3) Species
richness index of masson pine firstly increased and then decreased with the increase of forest age. Shannn-
wiener index, Simpson index, Pielou evenness index and Alatalo evenness index showed the opposite trend
between 10a and 30a, and the same trend between 30a and 36a.
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Table 1 The stand characteristics of Pinus massoniana plantation of different forest
it RRoRE 3 B RSy B 2 i A2 S50 v V- 24 5 R
Forest N Average Forest stand Forest stand density Average Average tree Average canopy
rest age/a elevation/m canopy density /(plants « hm™?) DBH/cm height/m breadth/m
10 1127 0. 90 5250 6.93 7.85 2.59
20 1100 0. 90 2 368 13.14 15. 66 4. 24
30 1 144 0.75 925 20. 32 18.74 3.26
36 1103 0.70 932 20.07 19. 44 3.35
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10a, 20a, 30a and 36a mean 10-year, 20-year, 30-year and 36-years respectively. | was the regenerated seedling with the base
diameter <C5 cm and the tree height <C1.5, Il ~IX is high of 1.5 m individuals, according to the diameter at breast height (DBH)
size classification. [[. 0<CDBH<{5 cm; [l[. 5<<DBH<{10 cmj-++--[[. 30<CDBH<{35 cm;[{. DBH>35 cm. The same as below

Fig. 1 Diameter class structure of P. massoniana plantation at the different ages
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Table 2 Important values of dominant species of P. massoniana plantation at the different ages

2 Wb i i Forest age/a

Forest layer Species 10 20 30 36
P #H Smilax china 18. 50 24.72 23.59 36.52
WA Quercus aliena 28.67 34.08 20. 46 22.49

Y3k Viburnum dilatatum 15.22 5.22 — —

AR Eurya japonica 22.65 - — —

Shﬁikl)i/cr F 5 Castanea seguinii 14. 56 — — —
® el Vaccinium bracteatum 15.74 — 18.63 14.7

AEWBY Sorbus pohuashanensis — 16.70 — —
BAF Myrsine a fricana — 11.57 18. 89 12.9

INBIBERAE Lyonia ovali folia var. elliptica — 14. 87 — —
h G 35 Bk Microlepia marginata 16. 87 — — 19. 26

MRS TE IR Dryopteris fuscipes 19. 96 15.56 — —

IEL Arthrazxon hispidus 16. 31 21.08 — —
BRPEHE Dicranopteris dichotoma 40. 54 41. 25 42. 44 46. 88

yl

oy N Bk Odontosoria chinensis 13. 87 — 28.04 12. 31
Herb layer B} ¥ Deyeuria pyramidalis 12.93 26.37 —~ 12. 49

il fE F A7 5 Lobelia nummularia — 32.18 — —

BEMHi 5% Viola variegata — — 14,17 —

figk Bk Dryopteris panda — — — .
RABEBPE Dryopteris pand 20.53

o JNE Ficus tikoua — 29.73 — —
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Table 3 Species diversity index of P. massoniana plantation under the different ages
M LRV R Mi#E Forest age/a
Forest layer Diversity index 10 20 30 36

YyFhEE RS 6. 000 6.750 5. 330 5.330

Simpson 848 D 0.737 0.568 0.814 0.765

S}jr%l/)kl):f;/er Shannon-wiener $§%t H' 2. 889 3.216 2.262 2.009

Piclou 84X Jsw 1.612 1.684 1.352 1. 201

Alatalo 5% E, 0.165 0.055 0.508 0.503

PR EEERES 7.300 7.500 4. 780 3.220

Simpson 5 %% D 0. 698 0. 484 0. 700 0.669

Hf-‘;l?glier Shannon-wiener #§%t H' 2.519 3. 146 2.014 1. 647

Pielou 841 Jsw 1. 267 1.561 1. 287 1. 408

Alatalo 841 E, 0.203 0. 042 0. 360 0. 481

{43590k 42, 44 % 1 28. 04 % 5 36a B4k 4l Sy 2k KIEH) E, Je KA ILAE 36a MRATE N 0. 481,
FEFE L HCE EAE N 46, 880, &k PN I AE AN R RS A 3 Wi
W

a3 R A Rl B R 8% BRI ZE RE 10a Tl 20a
MR LA L3R 0 2 5% 55 Bk 2 10a A1 36a Ak 43 3k
H AR B HRE 10a,30a F1 36a bk or A7 Pk S Filr
HF95 55 & 10a,20a F1 36a bloy HA5 O 35 b s 40 4R T
R IR S 20a AR A3 300G 055 R L B 0 BE S
30a MR I A LA, KRR B B BR N 36a Aoy A
(U
2.3 Y HEMEEY

YiFh Z AR PERERAE AL WV A A S RGN 45
TR AR IRV I S5 R 2 A I BUKE LR Y B
FasE R A2 5 . N 3 T A R AR
b AN N AR Foh Z2 FEMEAF AR — 8 8l - (1) BEAR IR
B8R I AR Y A R 4 B 1 R R 98/ L 20a A
O3 IR KAB HEARJZ VREARJZ 300 R 6. 750 F17. 500,
(2)Shannon-Wiener #§ %t (H') fil Simpson #§ %% (D)
VI Pielou #J2 FE 48 %0 (J .. M1 Alatalo 2] B 48
BCEDTE 10a~30a Z [0] 22 4k i #5 M 2 . 30a~ 36a
Z AL #H—E, Simpson 88 (D) 1 20a #k5)
AR/ HEARJZ CRAJZ 50 5 0. 568 il 0. 484;
Shannon-Wiener $§ %0 (H") 20a k43 15 2 5 KAH . FE
KB HAZ 514 3. 216 1 3. 146, # K2 K
Pielou ¥15] B H8 8AE 20a M7y 35 2 e RAH 1. 684, fix
JME HBLFE 362 MRAME N 1. 201, FA Pielou ¥4
JEFREAE 36a MR8 B B KA L. 408, fe/ME H B TE
L0a R4 {E R 1. 267 HERZFIFLAZ W E, f&/ME
WH B 20a AR 43, HAE 4590 4 0. 055 F1 0. 042,
HEARZEN E, S RAE B 30a Mr{E R 0. 508, KL

PRA R /N G341 BT T VFA 0T 2R AR A 52 i
AR R OPR 190 A A A5 R 5 ) A e A B SN K S b 43
SERTO BN F 5T 2 B OR R MCGR AZ RN TR
AR EE R B AL A . VP 1H Y 5 2 56 Ui
1 AEL A I B AR A2 R 45 A 5 o oA o ] 5 4 5 R Al
PGS e . AT, DA A TR R AR 3
IS BRES T ARG & ARG I3 A 1 AR 285 B 3 W s /L
A N TARAR 450 10 o A AR . {HU AT g A2 31
N R T4 DA B o N 5 4 s 0 00 5 ) 3 BBOBK 43 12 G0
LSRR S

Yih 4w N 2R e v AR A P T i B
WA Z— W W T 2 RE PR B o 3l i i e D) B %
BT B YA X I FR M AR LR AR R (R
AR AR I3 v 359 S O S b L U5 B 3k 28 4 ok 55 R A A
TR K & B Be By AR AR B 0 B A 5 0R 0Y 8 B
Pk o AN R BRIE AR 53 B 20 BRD 3 & RE AR 4k 5 Mar-
galef . Auclair F1 Goff 2152 FF g7 45 S AH L. A
5T L8 10a.20a.30a,36a #R 443 5 A0 4 4 % Ak
Hh R bR T OB AR . TE S BRI B bR 43I P4
AR AR A 58 R DGR R S — SR B ) 2
B B4 B AR A S T B T B PR A AR T A
SRR N - = I I R N = NI G R Gl 151 1
T P RN B A PR R AR Ak, 5] ok R H T B AR A
Y-t AH LIS . BE S AR O3 15 22 8 F NI AR
By B AN F) T B G B 2R AE AR Rl 0T A A7 2 (]
FFEAr W52 4 R b 5 AN BT i AR R AL 2, B
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