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Effects on the Close-to-nature management on structure and

distribution pattern of Pinus massoniana population
Shen Peng!, Chai Zongzheng'*, Zhou Wen?
({College of Forestry, Guizhou University, Guiyang, Guizhou 550025 China
’Guiyang Forestry Bureau, Guiyang, Guizhou 550004, China)

Abstract: [Objective] To explore the impact of near natural management on the population structure and distribution pattern
of Pinus massoniana, which can provide practical and scientific basis for population regulation and sustainable development. [Method ]
This study focuses on the Pinus massoniana forest after more than 10 years of near natural management. Typical sample plots were
surveyed and population statistical methods were used to explore the impact of near natural management on the population structure
and distribution pattern of Pinus massoniana. [Result] (1) In the study area, the population of Pinus massoniana in both the control
and management stands showed a small number of individuals in the young forests (I and II age levels), unreasonable age level
distribution, and unstable population structure. Although near natural management can increase the overall number of young individuals,
the effect is still not ideal. (2) The individual quantity advantage of the Masson pine population may weaken, and the population shows

a declining trend. After 6 age classes of development, the population structure gradually shows a stable growth trend. (3) The overall
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population of Pinus massoniana shows a characteristic of aggregation distribution, and the aggregation degree of Pinus massoniana
population in the control forest is significantly higher than that in the management forest. As the age class increases, the population
distribution pattern shows a trend of aggregation uniform random distribution; Near natural management can accelerate the succession
process of population distribution patterns towards a more stable random distribution state. [ Conclusion ] In summary, the main reason
for the unreasonable population structure of Pinus massoniana in the study area is the insufficient number of young individuals. Near
natural management can improve population structure and distribution pattern to a certain extent. Therefore, it is recommended to
combine artificial promotion of natural regeneration on the basis of near natural management, increase the number of young individuals,
and accelerate the realization of stable and sustainable population development.
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RIS LA AR AARTE 2K P23 18] B FRAH LS R RS AR, 2022), 08T [ B RO RETTE 1 A2 A ik
AL BAT 2R SL(PTARAE, 2022)0 JLARR, S ARARFIRE ¥ 285 K R0 535 b JR O 7 S A0 ol %, LT
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RN (Pinus massoniana) fEFRE 7 X 43 A de )~ BBV RE & 10 2 LA AR, ZEARM A= RIS
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Srp EAR M EES . IDREF(TREE, 2020) % 51 M4 PEAL AR 5 ke N TR B R AL 5 S S 3T 1
WFFC, FEAR AT AN IR B R A A R PR R BRI R R 7 160, DAGRAIE S REAA PR B IE S8 . W
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RFE 2009 4 FF4A S it 1) AR I A AR BN AR T RpER 2 B T H , DL B ANE B RS BB RTEX A
I X3, %X IRA T B BA T IR P B R 8 (106°59'~107°9'E,26°46'~26°59'N),  HhHE A7 & J& T 25 i J
X, HZHLCAILHCAY E, AR, PR 1 200 m, “PEISEN 15.3 °C, ofE HaE- Pt 30
0K, FHBEKELN 1 200 mm, FWAFEZE, WKz TEBRFEAREPICE . ARENASE, £
L HER A R A K L, R DURR MBS I R B AAMR DA T4lbk Ay 3=, AR K B i de
HA R T A FEERI B, fERS i X T RAA phrh B B AR, 2 T B I BUS R B MR bR AT 45 2242
EIH T AT HAREE B R X

1.2 L B REE 15
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Tab. 1 Close-to-nature management measures at different growth stages of Masson pine forest
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Fig. 1 Schematic diagram of field experimental plots
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<1 cm MEMREX T #2%, 1 cm <DBH <5 cm & X I #%%, HJ5LL4 cm NP KN 1 #4%, 5
cm < DBH <9 cm & 3N NI 4%, WRILIEHE, KO AL X AR RS R4 15 A R82%. @ H¥% DB
H<l cm FHEMRE CRNETE, 1 cm<DBH<S5 cm IHEMRE NG BARSE, 2020), FASCH 1. 1T %
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X,V BRI AN R n A nt 1 A NMABCR ARSIV RO B FIEAE e 45 1) IO B AR
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ARG n R n+l BREENAEG kO ONREERNEER . 2 Ve VvV ABIDNIES 0. FUER,
SRR R ECR A A AR E ANTEIR o P NBEHLT YRS AL: P BGEIE T 0, FRHEXS SR ST BURK
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1.4.4 T R M 3 A 4 = BIF 52

FORE S ARG SRR O s B IR FOREAE 5, 38 75K S5 T B R P B U, T P 7 AR AR (s
WA L ATATEE, 2011). ASCKHA 6 Fhii Al R4 FEFa bRt AT T AR FIHE XA b SR 70 (2R 5 45,
2013; #ITilE, 1997), Hrb:

(D FHIFE (m*): m=X+S?/X - 1)

(2) BYNEARE (P): P= m"/X . 24 P<1, R¥IE 340 5 P=1, AR & P>1, J9RENG.

(3) WAEFERR (D: [=S?/(X—1). 24 1<0, RH3AG: 1=0, REENLG AT 150, NEEN .

(4 FHRE (O C=S?/X. 2 C<I i}, A4 C=1 I, NEENL G C>1 I, ARE .
Ly 2/ (N — 1) AhRiEJ7 2T ¢ K56, ¢ [T A RO =(S2/X — 1) /J2/(N = 1), R A BN N-1,
BIEREN 95%I ¢ s34, HEAT B VEREG

(5) AWM (: k=X%(S?—X). k>8 B, N Poisson 7°4f; 24 k<@ i}, NEEN .

(6) Cassic.RM #6br (R): R=(S? — X)/X?%. 4 R<0, J¥&)/Ai: R=0 I, NFEHLAG: 4 R>0,
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Fig. 2 Effect of Close-to-nature management on age class structure of Masson pine population
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Tab. 2 Dynamic change index of age class structure of Masson pine population under Close-to-nature management

—
28 A K i AL i
I~ 11 14 -100.00 36.61
I~ 1II %) -45.37 -41.80
I~ 1Iv Vi3 -11.64 -14.69
IV~ V Va -12.12 -6.54
V~ VI Vs 3.41 -14.53

VI~ VII Ve 38.43 15.64

VII~ VIII V7 30.57 19.87

VIII~ IX Vs 25.69 19.83
X~ X Vo 35.80 29.90
X~ XI V1o 32.69 32.35

X~ XII 143 68.57 69.57

X1~ XIII V12 45.45 7.14

X1~ XIV Vi3 50.00 84.62

XV~ XV V14 66.67 -33.33

~ Voi 10.53 10.69
~ Vipi 0.70 0.36
~ Prax 0.07 0.03

2.3 Ty EAA TR (5] Fr 5B R T 43 A

I FE A S5 R (B 3D BoR, RTREM ) th DR 2 A1 4 MRS, VII ~XV A%
82 ETHESR: fid 6 M8 MERRE, X~XV REMAKE FIHES . MAEE KRG BRI 2 Mg
P, VIIRXV RGEMAEE BoEs, &l 6 Ml 8 MG, X~XV g MAHE L%, RS
WfEHER, PIAS SRR 2 MABR SIFWTIE 2 . R, Gad 4 MRS, PIAFIEER I~V
b BN, IR RPN L IV AV B EARE 3 T 22.7%  40.8%F1 23.0%, 4
B T B AAFPRE 1L IV AV B AMAEU 5 FBE 20.9% 21.7%F1 20.1%, XK B PR E R 4 144K
BHARAFBIA b e, P RIERES, (HiE HARGE RefE— € AR BT A AR S AF &
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Fig. 3 Time series prediction of population dynamics of Masson pine population under Close-to-nature management
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R 3 I A ARATE N I R I3 A7 1% SR R i

Tab. 3 Effects of Close-to-nature management on population distribution pattern of Pinus massoniana population

it 2R R x s? m* I P R C T k4% ko ATikg s
ot R I 0,1) - - - - - - - - - -
- 1I [1,5) 4.67 43.19 12.92 11.77 2.77 1.77 9.25 27.97** 0.57 B
11 [5,9 8.54 69.04 15.62 9.16 1.83 0.83 8.08 24.02%* 1.21 RE
v [9,13) 9.67 85.28 17.49 9.84 1.81 0.81 8.82 26.52%* 1.24 RE
\'% [13,17) 11.00 62.43 15.68 6.24 1.43 0.43 5.68 15.86** 2.35 B
VI [17,21) 10.63 40.51 13.44 4.21 1.26 0.26 3.81 9.53*%* 3.78 B
VIl [21,25) 6.54 11.82 7.35 2.13 1.12 0.12 1.81 2.74%* 8.10 RE
VIII [25,29) 4.54 14.00 6.62 3.95 1.46 0.46 3.08 7.07%* 2.18 RE
X [29,33) 3.38 9.98 5.33 4.19 1.58 0.58 2.95 6.62%* 1.73 RE
X [33,37) 2.17 423 3.12 3.62 1.44 0.44 1.95 3.22%%* 2.29 RE
XI [37,41) 1.46 3.56 2.90 7.74 1.99 0.99 2.44 4.88%* 1.02 RE
XII [41,45) 0.46 0.78 1.16 -1.44 2.51 1.51 1.70 2.36%* 0.66 RE
XIII [45,49) 0.25 0.28 0.37 -0.37 1.48 0.48 1.12 0.41 2.08 $15)
XV [49,53) 0.13 0.11 -0.02 -0.13 -0.18 -1.18 0.85 -0.52 -0.85 %5
XV [53,77) 0.00 0.00 - 0.00 - - - - - Pt AL
JsYN 63.42 692.60 73.34 11.10 1.16 0.16 10.92 33.64%* 6.39 RAE
7 1 0,1 4.67 369.02 82.69 100.55 17.71 16.71 79.02 264.58%* 0.06 RAE
1T [1,5) 2.96 17.00 7.70 8.67 2.60 1.60 5.74 16.09** 0.62 R
il [5,9 5.08 4591 13.12 11.25 2.58 1.58 9.04 27.26%* 0.63 RAEE
v [9,13) 5.96 64.39 15.76 12.98 2.64 1.64 10.80 33.25%%* 0.61 R
\'% [13,17) 6.38 51.46 13.45 9.57 2.11 1.11 8.07 23.96** 0.90 RAE
VI [17,21) 7.46 42.61 12.17 6.60 1.63 0.63 5.71 15.98%%* 1.58 RE
Vil [21,25) 6.29 18.65 8.26 3.53 1.31 0.31 2.97 6.66%* 3.20 R
VIII [25,29) 5.04 16.39 7.29 4.06 1.45 0.45 3.25 7.64%* 2.24 RHE
X [29,33) 4.04 7.87 4.99 2.59 1.23 0.23 1.95 3.21%* 4.26 B
X [33,37) 2.83 5.45 3.76 2.98 1.33 0.33 1.93 3.14%* 3.06 RE
XI [37,41) 1.92 2.78 2.37 3.02 1.23 0.23 1.45 1.52 4.29 5
XII [41,45) 0.58 0.78 0.92 -1.86 1.59 0.59 1.34 1.17 1.68 %5
XIIT [45,49) 0.54 0.78 0.98 -1.70 1.82 0.82 1.44 1.51 1.22 1415]
XIvV [49,53) 0.08 0.08 0.08 -0.09 1.00 0.00 1.00 0.00 - [ HL
XV [53,77) 0.04 0.04 0.04 -0.04 1.00 0.00 1.00 0.00 - [EHL
SR 53.88 942.20 70.37 17.82 1.31 0.31 17.49 55.91%* 3.27 RAEE
E: TR, HEERN 23, BIEEN 095, TIHN 2.069.
3.0

T EFRE (T B SRR A% D) T B AT, e G AR B AR AR BOR LR, T o 22 A8
PR I IEER D (D = RS, 2020; BESEEE, 2021; (TEHAESE, 2021). AHEIUH I R AA PR RS 45
HREIURIES G, I~ BRAAEE SR>, MR R A M LA ROk 78 AR A 1Bk, 16l
BRI DB B D) 3G AR SR KRR B (R 4, 2023), BB AT NGB, RS AR E
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EIFEIRE S, MUK R R e . 2T T IUESE T ) FERA Pl 3 45040 3 0 7 7 5 0l v R (PR BRI 468, 20
16; {5, 2020; WIE-T, 2012; ARAESE, 2010). Hrb, FZBERLET DR Rt BEESR B R I
PEEERIFE, GG AME SRR, S HTEAR T IR B SRR R I A XS 10 SE 4 T (RS, 2019;
§55, 2015), WX DRI EZ NN, W@AIEH B ERL R AP o LA T A 2 1 ol
AR IR T AR TR A SR A, B TBON AR 564 ML 3 AR 5E o % AR 4
JEAAFIRE TR R ECR Ty 0 M EZRE (B 1o BRAFEE v, A1 V), BIONIESR, kG R IR)R T
RS, JRT, Vi BiE T 0, RUPZMBFAL T AR, A A 130 AT B i S8 T XU 5550 AR
B AR FIRE Puax fH €0.07) HEL, ZEMDTHTH) Puaf (0.03) B, R RERMEAELE M
HAMR AR A e 1, Bk B AR A A7 .

MNISFE] 2 50 T 53 AT K, FEAK 2~8 MBS G IR S5, Th AN FREE 11~ VI B AMA KR WD, X
F WA AR R I HEN P B B T VI~XV S0 AN AHECRE IZ G I, 2 7% Al A A — LN i bk
BrBL RS BERIVAEAFRE S, LR, ARRA T RAAFIRE AR AIE Wy EE B, B 1) il
MitEd . b, RERTRBEBRMEAEER D, (AENEAREE R SERRER . FIL, MR
TR SR FERT , DB RE AR LT ARSI AN AR E N b 20, AR T R R AT 5 2
BRI R R, TR AA 1 o 24 GAMATT RS A BRI SRR/ ZL Rl A 72 4, JRREISU T 2 Mk
F7 23 I GRABH S, 2020) . THIE AR Z AT LU SRARM A, S/ ARG 2558, SRR P9 5 4 (bR 8 A5, 2021),
N AR AL B R 2

T RERARIEE SR IR AT, R0 N ROWF AT G5 B RR (S 3R BE, 1999; XUMEZE, 1996). DM E%
Y, AT P A ZAE 7 R BRI BT P AR K. Rk, FEXTIRRIGE M h, S AR IR B4 R IR
s RV A . TREESM A A AR AR R LI A Al A R, B R AR A KL T B IS A A
ZESEI AR A ROUAAE, 20115 ARA45F, 2022), AN AiA R T IS LB KAE, (LHEMARERCY R
FE, 1999). {ERFFLX DRI N TR RE, MRAT AR R — 50, UL S S0 R AR R E I 4A 4 K B
EIHBI S AIRAE . AR R, MARBEK, W@k, el T RN ES, R&SET
oy By AN ERORGE, SR R AL E . 1A RS BT A AR IS AR O IR, TEVATE3E
BN IR BT ARG IR o FBR Y, BEL R Py FIRR ] 5 4+ S S0 BE AR I SE TS0 I, R R
R(REMEE, 2020); AT HRET SO IR RS2 B, Az AL 2 [ B 40 A i i, o5 R A Tt At
Tl B LR R AR, P23 A1 4% SR T 4R A A BENL ST, X 50 2(B 0 5255, 2001)55WF T 45 FAH— 5, 72X
By XV IR A S8 R R . I EZE M Th, B R ARSI IE, N ONRER T SR ARG 5 A
(s ERRRE, I T FARVTIR B3 ARIIERR, Iz R AATE ALK I R v vl Rl 520 1R 35 25 LA AR PR 855

N

RIZR I, AR 7 MRS, AR B AT — DN JOLIE RN BENL AR o £ — > AR THUR AR AR
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