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Abstract: At present, although large-scale forest land has been restored and exploited in China through a large number of
artificial afforestation, the tree species of the plantation are simple and the structure law, it has caused many ecosystem
problems such as pests and diseases, soil fertility decline, etc. Therefore, ensuring the sustainable development of forests
through near-natural management is of great significance. Near-natural forest stands can effectively resist natural disasters
and pests, optimize soil physical and chemical properties, increase biodiversity, and improve the ecological and economic

benefits of forests. Through the evaluation of near-naturalness, we can understand the actual growth status of the stand and
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construct a near-natural evaluation system that conforms to the conditions of the local site conditions, thus providing a
reliable basis for near-natural management. According to the natural conditions of five typical plantation forests in the
eastern part of Qinghai province, this paper aims at the near-natural management of plantation ecological public forests and
tries to put forward the stand structure adjustment strategies and methods. The vertical structure, horizontal structure, herb
coverage and its diversity, natural regeneration, species diversity, composition coefficient, diameter distribution, ratio of
dead wood, and healthy wood are mainly selected from the aspects of stand structure, species composition, age and dead
wood. Based on the combination of qualitative description and quantitative analysis, the near-natural unit circle 7-value rule
was applied to evaluate the natural characteristics of five typical forest stands and propose corresponding reform measures
based on the evaluation results. Picea crassifolia-Betula platyphylla mixed forest ( w,, =0.4786) is a far from nature forest.
Such forests do not need too much artificial rearing under reasonable density. Populus cathayana-Betula platyphylla mixed
forest ( w,, =0.2664) is near plantation forest. In this kind of stand, the main activities are to cut down the Populus
cathayana infested with insect pests, adjust the density and replant Picea crassifolia. Picea crassifolia-Populus cathayana
mixed forest ( w,, =0.2283) is near plantation forest. This kind of stand is mainly to cut off the Populus cathayana with
serious disease and insect pest, adjust the density, and replant Betula platyphylla. Picea crassifolia-Larix principis-
rupprechtii mixed forest ( w,, =0.1872) is plantation forest. This type of stand is mainly to adjust density and replant Beiula
platyphylla. Picea crassifolia forest ( w, =0.0190) is plantation forest. This type of stand is mainly for adjusting density and
constructing Picea crassifolia-Betula platyphylla mixed forests. Through the evaluation and analysis of the near-natural
condition, it provides a direct and reliable basis for local near-natural management. The method to adjust the stand structure
is to first adjust the stand density by removing disturbing trees, and then create a mixed forest of coniferous and broad-

leaved trees, among which Picea crassifolia-Betula platyphylla mixed forest is the main one.

Key Words: near-natural management; plantation; ecological forest; stand structure adjustment; the assessment

of naturalness
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Fig.1 Location map of the research area in Datong County
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Table 1 Basic information of plots

s . . . . T Hate
irpe Plot code composition Aspect position /(B han?) density Slope/(°)  Altitude/m at' breast
height/cm
RUREN PLI 5425 T Fidk T 4100 0.8 20 2956.9 11.6
Coniferous mixed P12 3T It Lib 2750 0.7 19 2871.5 9.1
forest PL3 55 Fit i 3575 0.8 17 2821.6 10.9
P4 SHES5H 3 i 3800 0.8 23 2935.1 10.0
PL5 6 12 4 Kt Fit %3 3200 0.7 16 2998.7 11.2
RSN PBI 5125 # [iiEl4 i 4125 0.6 18 2955.6 9.0
Coniferous and broad- PB2 3 THE it il 1825 0.4 21 2939.9 8.7
leaved mixed forest PB3  SESH-H At i 4025 0.6 2 2946.6 9.6
PB4 3R THE Ft I3 2225 0.5 16 2997.2 9.2
PB5 5425 It %4 3275 0.6 19 2996.4 8.4
AR SEMR BP1 73 Ak [kl i 1875 0.7 20 2948.7 11.6
Broad-leaved BP2 73 A [lip]4 T 1400 0.6 17 2861.8 11.8
mixed forest BP3 55 Al [tk g 1800 0.7 14 2889.6 10.7
BP4 6 4 A [k il 1975 0.7 19 2897.1 11.2
BPS 5T S Ak Ak i 1725 0.7 15 2932.4 10.9
AL NES N PP 5K 5 A [liE]4 T 2675 0.7 17 2918.5 9.6
Coniferous and broad- PP2 9 1A [k T 2625 0.7 8 2899.0 9.6
leaved mixed forest PP3 6124 FHip-HE It T 2525 0.7 10 2872.9 10.3
PP4 5 H 53t Ft i 2800 0.7 12 2921.5 9.1
PP5 7183 HH Rt g 2575 0.7 11 2923.1 9.9
FHE S A AR Pl 10 ¥ [iig]4 Hig 3125 0.8 24 2949.3 10.9
Picea Crassifolia P2 10 £% s g 3125 0.8 15 2960.3 11.7
coniferous forest P3 10 £2-# it T 3175 0.8 13 2912.5 115
P4 10 ¥ s gl 3175 0.7 21 2953.2 11.0
pP5 10 1% At Libi 3100 0.8 19 2961.4 10.8

PL. 518 2 K2 -TR AR S Picea crassifolia -Larix principis-rupprechtii mixed forest; PB ; 75 1 25 #2-FAMEIRASHK Picea crassifolia-Betula platyphylla mixed forest; BP .
- MRS AR Populus cathayana-Betula platyphylla mixed forest; PP . 1 = #2-F IR M Picea crassifolia-Populus cathayana mixed forest; P: 1 = A2 4 MK Picea

crassifolia forest

2 WIRFAE

2.1 IE FSRIEFEAREER
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Fig.2 The Voronoi chart of spatial position distribution in different plots
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Table 2 Qualitative indicator assignment table
$oki TEAE /N Assignment size
Index 0 0.5 1
T LA (MZED

Vertical structure ( number of forest layers) ! 2 3

7 4k RE
ol e, Crlr sl 53 w e
B4R Diameter distribution (HESERHESIN HEEEEEAE2IN (HES Y2l
KSR Hr Natural regeneration <500 ¥k/hm? [500, 2500) #k/hm? =2500 #k/hm?
2H A % Composition coefficient <2 =2 =3
FSEACRIDL Proportion of dead wood <5% 5%, 10%) =10%
R A L 5] Healthy tree proportion <90% — =90%

23w {HIEN
7 (L DU 2 A5 B Bz AR SR A A S AR e 28 18 AR BEARL, K5 LA 1 SR 22 0 SRS 53] A TBR0 0 TS S e 40 o
n(FEARNEO) A AF AR B | DUBTN £ 07 [ 7655 25 UM 28 b i R B/ h H8 PRI T8 bR 44, IR HIE
B B i EE BT m B B3 A ARARAS . YA 1R PR E RO 1 I, i i A SRR ISR
T AR (R AT P — RO T F ARSI S R i3 A SRS R Y . BRI AT .
7T(m - 1) " zn—mﬂs.

st n

w = = ,m =1 (3)
T T
5, ; So;
w=—= ,m=0 (4)
T T
sy, = (L, L,sin@) /2 (5)
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24 IEHAREFER
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Table 3 Classification criteria of near-natural state

o fH KA SREFER SINER/SNAN I RIRIE
 Value Near-natural level Near-natural state Classification criteria
>0.8 1 VR RIS A E 2%, H & TR B R SRR AR AR, MR o3 ik e adE AT 3 45 B
- {ABAEZ ) T AR — Bt 1l i i /N CH T4
. R0 K S A2 N2 s i s i), B3 2o 32 F AR A 2 SR B ARy 1 )
[0.6, 08) 2 LA L AL 5 RO
(0.4, 0.6) 3 9 MO N RTINS BB e 8 TR B AR RR LU e B R R o 32,
e I AT L TGl 1 B
. MR N TR B, 55— 2 DL S H AR 3 Mok 5k s 2k
(02, 0:4) 4 AT KRB AT A
N T HeAR s, Aar 454 2 — ] DL SRS il A0 45 45l N TR A |
<0.2 5 ANTHK

I 320 3 95 i A B A bR i A

3 HR51TR

3.1 A RER BT

XTHF AR A s AT LIRSS B IRASRER (£ 4) . 3R 4 nTLLE W, 5 PSR o> 8RB A
MHPEIR RN, KPS0 b A2V IR S (PL) 1551 = A2 406K (P) PRI EF AR 208 Sy 9 5) 53
1 IR ASHR (PP ) 26 3 A0 i, I HEIR AS K (PB) Az MEIR S AR ( BP ) ¥ A BEAIL 23 Aii . A HE bl - Ak
(BP) FARTGHE IR 61.33% , HAZFM R, MIFE FTRISA(PB PP B A 55 B & P Fp & it 4libk ( PL
P) . EHERZ(PB) AR ZFME IS, TS24 (P) 1A S M 2R AR, &M Ak
R AR AR (PB) BME BRI T HAB VUM S) , T S A2 SR (P ) MRON T B b, A HE
IRASHR(PB) 421 TR BEIR RS , HAY = 28IRACH (PL BP \PP) ¥ N th BEIR AT . FHilE = AZ4AK (P) I AR A 42
Py Bl TR RIS AR, POSKIRACHR (PL PB BP \PP) By BL#% 43 Aii #4552 Wtk ) B4 SR R 58 4 S i bk 1361
XL N TR AR ZE AR AR B BN E KT . IZHERASH (PB) AR AR, A SRR R 4T, A B ARy
i, oA =R (PL BP \PP) ARG — M, M F i 22800 (P) JLTTC A SRR b, FORP S AR 53 v H
HIZHER AR (PB) @A FL Bk 90% LA b, HASHA A7 AR A 2 AR A
3.2 EHRIREIEM AR

I FH BT [5R] r {I72 DU Ak BRSO 5 75 ) 45 28R L 43T 1 AR BEAE (TR 3) 3 AR HEIY - B 1 = A2- I HETR
TR @,y =0.4786) >TFH-FIMER A ( w4, =0.2664) >T5 13 = A2-TE IR 0,, =0.2283) >TilE = 2-7%
ARSI (@, =0.1872) >SHIEFAFZAIM( 0, =0.0190) , HRUJE TR H A G A TAR GEATAR AT
MATN T A,
3.3 MORIRAS Y

FHERASAR(PB) 3T A SR (B =, o 0.4786, AR SN 3, 8 T i H AR, Mo PRl & 4 Fil
RN TR, R AR 5 2N 2856 RORBEL A, 5 R 2 MR L BN B IRAR, F AR B R4,
MR BB 2 MRORHRIFE , & SR ST N R SR 1) S0 o, AR ol B R S A v, PR T AR B 5 R A PR
Al LU bR s R AT, B AR KB AR E Al ST AR B v (H R, 75 A R

VMR ASH (BP) 3 B AR E(EN 0.2664, A SR BEEH N 4, )8 T N THMCRE, Moy Wik & AR
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FA 35 R 2 REVE RS R AN SR I S bR B TP R AL RIS e T I R IR A 4
BOR, B A BUE T3 R R, T 2R AT A5 IR B
R4 HMORERER

Table 4 Stand status characteristics

P S ;ﬁevim FAREH RS ARAHC ERAG MIAKR EHEAL
Plot code Vertical Horizontal Herb Herb diversity Nalural' A'vera%ge C()m[l)oslltl()n plafnelfer Dead tr'ees Healthy llree
structure structure coverage dex regeneration mingling coefficient distribution quantity proportion
PLI 3 0.4899 41.80% 0.578 300 0.3697 2 Zl 6.2% 73.8%
P12 3 0.4702 42.61% 0.592 50 0.4881 2 g7 7.6% 85.6%
PL3 3 0.4342 45.25% 0.511 175 0.3289 2 s 6.9% 71.2%
PI4 2 0.3926 39.36% 0.523 50 0.3180 2 g 3.4% 59.4%
PL5 3 0.4983 47.11% 0.598 375 0.3984 2 fE«)” 9.2% 81.7%
3/1 0.4570/0  43.23%/0.66 0.560 190/0 0.3806 2/0.5 £14/0.5 6.7%/0.5  T4.34%/0
PBI 3 0.4761 42.14% 0.553 200 0.4150 2 2V 8.9% 97.6%
PB2 3 0.4793 51.32% 0.612 525 0.5779 2 N 13.1% 97.1%
PB3 3 0.4853 49.87% 0.576 550 0.5638 2 fE*” 14.6% 93.2%
PB4 3 0.4529 45.86% 0.571 250 0.4325 2 Ll 11.2% 96.7%
PBS 3 0.4812 43.21% 0.513 425 0.4811 2 g4 9.7% 92.8%
3/1 0.4750/1  46.48%/0.72 0.565 390/0 0.4941 2/0.5 £VE/0.5 11.5%/1 95.48%/1
BP1 2 0.4984 67.14% 0.539 25 0.4984 2 g7 6.7% 37.3%
BP2 2 0.4795 58.94% 0.518 75 0.4736 2 s 6.9% 42.2%
BP3 2 0.4821 51.30% 0.516 50 0.4211 2 L 5.2% 56.9%
BP4 2 0.4817 66.75% 0.543 225 0.4897 2 s 3.8% 51.1%
BPS 3 0.4786 62.53% 0.523 175 0.4882 2 2l 5.6% 49.6%
2/0.5 0.4841/1  61.33%/1.00 0.528 110/0 0.4742 2/0.5 £VE/0.5 5.6%/0.5  47.42%/0
PPI 3 0.5707 53.29% 0.524 175 0.1792 2 i 5.9% 38.5%
PP2 3 0.4875 48.96% 0.493 100 0.5063 2 B 5.2% 38.3%
PP3 3 0.4352 51.22% 0.510 125 0.5463 2 Pl 8.3% 49.4%
PP4 3 0.5914 54.17% 0.502 200 0.4102 2 %l 6.7% 52.4%
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P3 2 0.4185 8.90% 0.414 75 0.0000 1 s 6.3% 83.2%
P4 2 0.3793 5.42% 0.387 25 0.0228 1 P 2.4% 88.4%
P5 2 0.4218 9.16% 0.403 0 0.0000 1 B 3.9% 86.1%
2/0.5 0.3952/0  7.97%/0.00 0.403 35/0 0.0046 1/0 HiE/0 3.3%/0 87.3%/0
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Fig.4 Map of selective logging location Fig.5 Map of forest trees after replanting
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