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Abstract; Close-to-nature forest management is a kind of forest management model which imitates and approaches the
nature. Making full use of the natural growth and development principles of forest ecosystems, it employs planning and
designing of forest management activities based on forest natural regeneration to optimize the structure and function of the
forests. In addition, by combining economic needs with ecological benefits, it promotes the nearest natural state of the
forest. The main tree species of a plantation in Saihanba Nature Reserve are Prince Rupprecht’s larch ( Larix principis-
rupprechtii Mayr) and Mongolian Scots pine ( Pinus sylvestris var. mongolica ). The close-to-nature forest management
measures were implemented in this plantation by strictly controlling the outside interference from humans and by timely
tending and improving the forest growing environment. In order to study effects of different stand types of Prince Rupprecht’s
larch on the diversity of insect community in the plantation under close-to-nature forest management, the structure of the
insect community was studied in six stand types of the Prince Rupprecht’s larch pure and mixed forests in Saihanba Nature
Reserve. The insects were collected by the sweep net method, and the diversity index, similarity, principal component, and
stability of insect communities in different forest types were analyzed. In total, 9,542 insects, belonging to 7 orders, 68
families, 187 species, were collected; Diptera, Hemiptera, and Coleoptera were the dominant groups. The results indicate
that there were differences in species and individual number of insects in the six stand types, and similarity analysis
revealed different insect community structure. The community diversity analysis showed that the richness index and Shannon-

Wiener diversity index in pure and mixed forests were both high. Principal component analysis showed that predatory and
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parasitic groups in each stand type were the main factors influencing the community structure ; they had a stronger effect on
the forest compared to the phytophagous group. Stability analysis showed that the structure of insect community in different
forest stand types had high stability. Under the close-to-natural forest management in Saihanba Nature Reserve, the
plantation not only showed a high biological diversity, but the forest ecosystems were more stable and showed higher
effective resistance to external disturbances. Therefore, traditional forest management methods should be substituted with an
approach where the relationships between different species in a forest ecosystem are maximally employed and the forests are
managed by rational allocation of the spatial structure of trees and selection of appropriate tree species and planting density.
The most important points include establishing a management philosophy of the close-to-natural forest management and
managing the plantation appropriately. Only then can the forest ecosystem reach higher stability and play an important role in
regulating the forest ecosystem itself. The ultimate goals are to achieve ecological as well as economic benefits of forest

resources and to reach the sustainable use of the biodiversity and the state of healthy forest development.
Key Words: forest stand types; insect community diversity; similarity; principal component analysis; stability
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AR DR AP DX i DL R B R B R 4% 1 6 A [RIAR 73S Y (1 A L 7 A AR BRIE S 35—40 a, #ROT 25 22y
1 600—750 #k/hm?* , HAEICYE I #8 5 AR B TR A LB 101, FEHBR/INZE N 20 mx20 m, BEFIAR 32
R 3 ANEE FEMEAL LR 1,

F1 FREHRS BB
Table 1 The survey of the plots in different forest stand types

‘ - o Wl M A
B Hb /{M};’ézﬂ EE_ '@Tﬁ W i Slope Forest
Plot Forest stand type Repetition Altitude/m Slope/° Aspect location vegetation
coverage
| fedu ik AL 1 1448 2 FH i 0.6
2 1477 7 ] T 0.5
3 1401 2 FA T 0.6
I AL IE IS —RE A 1 1428 1 FH th 0.7
2 1414 3 FA T 0.6
3 1466 10 FH i 0.6
I AL —FIHE 1 1450 2 FH T 0.4
2 1561 8 BRI s 0.5
3 1503 6 FH I 0.4
I\ AL E A — 1L B 1 1501 2 FH * 0.4
2 1470 6 FH th 0.3
3 1518 1 FH T 0.5
\ AL IE IS —RE A 1 1477 7 FH th 0.5
— LR B 2 1423 5 FH T 0.6
3 1430 1 ] T 0.4
VI b A —HE T 1 1481 11 FH G 0.5
A—FItE— 2 1474 13 E] i 0.3
LWL B — 13 3 1477 12 FH L 0.6

122 BEEAETE

PR T 2014.6—2014.9 HEAT, B FH 47 WL AEAE s A SRAE , AT R 0 (19 11 042 30 em, T8 50 em,
T, LA e L 206 5 2ERE T 187 (A BEDLFTEC 100 [ (3531 200 ) 85 RAE A ARARSE AT R, SR
JE A Z A AR 0 SR AP [R] M Sy [ S s M, B HUbR AR 2 /0 S0 BB R RB S SE B AP 1Y B Hubn A4
Ho S A A R e T AL B
1.2.3 Bl trrik

A Excel Forstat 11 SPSS X153 vE 4748+ F43#7

(1) FEE R RO E

I & E+5%% ( Richness Index)

d=(S-1)/InN

Ao, S SHPIFE N R RETE RN

I Shannon-Wiener ZF£P4:F8 %1 ( Diversity Index)

S
H =- Y PlInP,
i=1

K, S MR P, =N /Ny N @ B MEE N OB EEDS T B4
Il Pielou ¥42) FE 5% ( Evenness Index)
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Table 2 The insect community composition in different forest stand types

R SR P I 5 He 4 YIFh s Jie 5 be 471 AAEL e 5 Ee 47
Plot Order Families Percent/ % Species Percent/ % Individual number Percent/ %
I 5 43 63.24 91 48.66 2134 22.36
I 6 45 66.18 90 48.13 3210 33.64
I 4 27 39.71 52 27.81 603 6.32
v 6 36 52.94 65 34.76 1014 10.63
\Y 7 36 52.94 60 32.09 644 6.75
VI 7 41 60.29 86 45.99 1937 20.30

e 2 s , NBECKE AV VINE R B 7 a2 pe T ViR Fes IR & H o>, R
B g EE e L T A VIR MO 2 RN 5 00 B el 7 iR SR
FEREARL A3 H p R RIARE AR R, B H R R e R SO RS SR L B P
B ZK MG ( Musca domestica ) | J)R W ( Sarcophaga naemorrhoidalis Fallen) | K75 M Wi ( Cicadella viridis ) , ¥ & 1§
(Aphrophora flavipes Uhler) \ZE Wi 4% ( Nabis stenoferus Hsiao) VU1 E 15 B ¥ (Adelphocoris suturalis) \BEA %
H ( Cryptocephalus kulibini Gebler) | & 4 H ( Chrysolina aurichalcea) & 5B H, ( Coccinella septempunctata )
55, ML T A i /b, B R AEBERE OB ArRR R, MR R A B B AR
w2 FEHL AL V N B A RSO

FERER RN 2T LB T i B TS A A I AR 0, e 2 3 RT A AR B SR IETE © ARk N AR A
AR e 22 il B S AN 27 R PSSR P nO W R0 B S A B PR A IR Y, P VRSB Y W R B
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Table 3 The insect function groupsin different forest types

(=3 R Predatory group FHEPEZEHE Herbivorous group A E TSR Parasitic group Hi: 258 Neutral group

Plot S I s I s I s I
I 20 513 47 1147 20 227 4 247
I 22 487 43 2341 18 267 7 115
1| 7 76 21 332 15 114 9 81
v 14 220 33 315 12 432 6 47
\Y 13 219 39 371 5 31 3 23
Vi 28 446 40 1286 13 118 5 87

S WP %L Number of species;[;/l\ﬁiﬁl Number of individual

2.2 PHIERHEAEER
FE 1 AT%D,0.05 KT, NEEERR A LA, FEd T B (i s, b T A R0, ELAE H T 5 4
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AT A S5 B, WA e & BN (LA 5 B b B R R SR TR SRR RN I IR AR AL
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HH 4 a0 e L SRR VAR VI AU 2R 8050 1 0.2308 ,0.2432(¢<0.25) , AL I 541
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Table 4 The comparison of similarity of insect communities between different forest stand types

FEHb Plot I II I v \ Vi
I — 0.3507 0.2768 0.2893 0.2797 0.3615
| — 0.2566 0.3136 0.3636 0.3750
I — 0.3295 0.2308 0.2432
v — 0.3020 0.3246
\ — 0.3519
Vi —

2.4 RAEEEH R 0T
FRIT IO A 1A TR AR 2SR P B RIS ) A R R DA S A R Z A AR LG 2 4 2R L3R
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Fig.1 Characteristic index of insect communities for different forest stand types

e BERIRTE 0.05 K 1Y i
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Table 5 Principal component analysis of the insect communities in different forest stand types

REHE A P F#faf it Factor Loading SRR
Plot Component M1 M2 M3 M4 M5 M6 M7 M8 Cumulative/ %
I 1 -0.753 0.323 -0.803 -0.362 0.943 0.920 0.947 0.915 61.44
2 -0.658 0.947 0.596 0.932 0.332 -0.393 -0.323 0.403 100.00
Il 1 -0.992 0.238 0.831 0.764 0.919 0.996 0.015 0.917 62.38
2 0.130 0.971 0.557 -0.645 -0.395 -0.090 1.000 0.398 100.00
| 1 -0.722 0.018 0.985 0.988 -0.093 0.725 0.971 1.000 61.81
2 0.692 -1.000 0.175 0.154 0.996 0.689 -0.238 0.018 100.00
v 1 -0.619 0.353 -0.982 0.842 -0.143 -0.991 0.888 0.897 59.71
2 0.786 0.936 0.189 -0.540 0.990 -0.134 0.459 0.442 100.00
\ 1 0.885 0.658 0.992 0.901 0.999 0.911 0.873 0.845 78.96
2 0.466 0.753 -0.130 -0.433 -0.039 -0.412 -0.488 0.534 100.00
M 1 -0.206 -0.259 -0.998 -0.940 0.969 1.000 0.990 0.874 70.90
2 0.978 0.966 0.060 0.340 0.246 0.030 0.140 0.487 100.00

M1 AR E PR AR M2 A BV S O (A5 s M3 AR PEZE R A A B M4 o AB BT PSR O A K8 MS - A7 R MEZE R (9 R0 B Mo . 2
A VEETHEAG SRR MT . PR A PR B M8 Sy FP S A B

FEd T ASR— E oAU A A 1 B L i 25 A e B SRS ACBOR P B U P 255 T 1, R
By 61.44% 55 — oMU B R B SR MR BONAE 4 B AU 27 A 1, HLAE — 2 a0 i STk R
1 38.56% , F W B R HOAACKORIARE Bk B R AR RO A A e B i o S ARG Rt T 9y B e v 241
AT T B R

REH T A 55— R B B AU Al 3 A B e A BORI A A 1 B MRS 25 5 7, Rt
TTHRAN 62.38% , 25 — 32 oMM M B BN HROBORT b 1 B I B 2565 X 1, ST 37.629% , R W]
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— B, B — R LA TR IV A AR

FEHE VS — M CRAE B B VRS 7 2 1 B e R ORI 2 A 1 B R B 255 DI 1, BTk
N9 78.96% , 3 — E MM B AR R AR, TTERARCY 21.04% , DLRAR T2 — 8008, R — T8>
MIZEG TR M e V B R 25 O B R

B VIR 55— 2 MR AR B 1 B DR 3 3 A 1 B S PRBOR b 1 B e W Rl 255 TR 1, BTk
H70.90% , 55 — TR B LR A BN B 1k R R MR B 2R G I, STk 29.10%

A VAL s RnT A e B N2 A 1 B R R R S R AR 3 TR P B R VR A Y R BN R
A RIF B rh el £ B AR AR I B B A B R A R R L | B RS 4 M LR E
2.5 BEERRGENE B

H12 6 AT ANFIARr 2R3 S, /S, 9 LU HEFF et V >Rt I SEEH IV S FE VISEE D T >HE30 1T, ¢
b VAR I B9 FOAE P Y i TR A, RIS AL — I METR S AR AN AL — AR A — L I BORASARN  E
I PRBORRS F RO 552, B RS AT RS S A, b ] i 2 PR 5 S, /S, 1 FUAELHE S R s I >
M VISAEH I >AEHD T SHE IV S ARV AE b VIFIRE S I 59 F (B S0 s T SRR AL — P TR S bR RN V%
A — T FA— A RE— LU 5 — LR BRSSP PN ) R TR AR T A B A R Ui % | B AV T
PR AR A 249 O AR USRS OB ORGP RO S BB T AL RE D Fe g

F6 RS LR EHBENAXNREN

Table 6 The relative stability value of insect communities for different forest stand types

oAt Fdh Plot

Ratio I | I v v Vi
5,/8; 0.0426 0.0280 0.0862 0.0641 0.0932 0.0444
5,/8, 0.7234 0.8837 1.0500 0.6970 0.3500 0.9737

3 GRS

B HURE PRI AR BUR OBV S5 AR K P B F MRS USRI RO AR R 220 8 R L
A A PR LRI T HIT AL IR A A7 PR A bR AT AR DL A A A1 B 2 — SR Bk B s nT AR
PR R RGBT R /R PR PRt DA B SRRV S5 A 1 A E S BT AS [ bR 43 28 B 1 A M R R
P 05T FRBFE R T AR R B9 550 R 1) G B A B i R A AR R S TR [ AR AR bR &
(ERCEIEr et ST I N 1 Rt B S 2 N N & N S o S o R L 2 S e S P N i
AR O R 22 5 AR A2 B S ST A B EAFAE B 22 5 FEAFAR R R rpafi PR
A AR RO R B VA A5 A SR 1 A Rk B L P 1 PR, AR v AT DL 2 BT s AN TR bR 23
ST PN B HUREVS S5 A AN AL, WA [R) AR 732 20 PR B Ao DT P R S 2R TR ) B SR A8 A A5 ] R

HI TR F AR B E BT Y ZE I A SRR XA B0 = IR SR IR I 278, LMK T AE R
W RO, 9 R HUEE RO AR U TOE S R AR TR IR, B T R U 00 M AR, AU R PER
RN ET [RI AR R R R SO KRR B AR AR B SR A | (Tl £ P A 2 A v B A P R U
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WO ANAAE 250, B SRV R X sy IR A A S 2 1 T RE i, ANTRIMR 6 28 B R RV 45 A AN AT
1L, WA R AR Y B SR AT = 1) B Ll (ELRE o TE) AT s 2D, AN [R) AR B 45 F e B H A T Sk 3
W, B HUREYETE—E R L 2 A REVE A R T AR AL R R R S AR Y, R RV Y
& ZREVE R, DS AR S TR0 B B SR P ) S IR IR, AN A2 FEAR Bl i EL S A R 220 M PR T AR B X
BRI

ASCHE— LB SRR E T N TR T B A Z e, B R i 2R 2504, REAS 4K
U LA AR MRS R G A S ARENE A RSN A 0, DR, 3 ] 25 i 0L 4% A2 15 GE 9 AR bR 5 A8 LSS
3, S FHARMAE S RGUEYR R B EbR 5 BRC BRI 23 (] 254 , P 21 3 ) Fh % B,
SEIE F SRR B A B Y 0 N AR TR 1 B B A R A R PR MAE S R G A B AR E
PEFNEFZANE R, SRR IR Y A= A28 25 2R B R0 aR | 1K 3 T FRR2 A1) FH A RR & e IR
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