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Effects of different tree species assemblages on insect community composition and

diversity in the ecological forest of Lhasa South Mountain
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Abstract; Insect diversity is widely used in ecological restoration evaluation. In order to understand the effects of different
ecological improvement measures on insect diversity in the south mountain of Lhasa, the insect diversity under four typical
tree species assemblages were investigated from May to September 2023 by using the Malaise traps and the sweeping net.
Results : 1) A total of 29576 insects were collected in this survey, belonging to 13 orders 120 families and 246 species,
including 112 unknown species. The dominant families were Chironomidae and Chloropidae, accounting for 16.71 % and

11.89 %, respectively. The dominant species was the Trachysiphonella ruficeps, accounting for 11.6 %. 2) The individual
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number, group number, Shannon-Wiener index, richness index and evenness index of insect in Hippophae rhamnoides+
Pinus tabuliformis+ Robinia pseudoacacia + Juniperus przewalskii + Populus beijingensis ( S1) were the highest, which were
significantly different from those in Hippophae rhamnoides+ Pinus tabuliformis+Salix microstachya+Picea asperata ( S2) and
Hippophae gyantsensis+Pinus tabuliformis +Salix microstachya+ Pinus bungeana ( S3) (P<0.05). Hippophae gyantsensis+
Pinus tabuliformis+Picea asperata+Pinus sylvestris( S4) had the highest insect dominance, which was significantly different
from the other three tree species assemblages( P<0.05). 3) The number of individuals and groups of insects in the four tree
species assemblages peaked in July and August, showing a single-peak trend, which was significantly affected by time. The
individual number of insects in S4 fluctuated greatly. 4) Non-metric multidimensional scaling ( NMDS ) showed that the
composition of insect communities in different tree species assemblages did not overlap. Further similarity analysis
(ANOSIM ) showed that the difference between groups was significant (R=0.963, P=0.001 ). Combined with Jacard and
Sorensen index, it showed that the composition of insect community in S4 had the lowest similarity with the other three tree
species assemblages. 5) Redundancy analysis ( RDA ) results showed that the index of herb evenness and richness
significantly affected the number of insect groups and individuals ( P<0.05 ). The ecological forest of Lhasa south mountain
was in the early stage of establishment, and did not form a stable insect ecosystem. The insect community had poor ability to
resist the outside world. The insect community of S1 was relatively stable and S4 was the lowest in the four different tree
species assemblages. At the same time, the influence of understory herbs on the stability of insect community in ecological

forest can not be ignored.

Key Words:; Lhasa;Eco-forest; Tree species assemblages ;Insect diversity
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pseudoacacia ) ABFEIR A ( Juniperus przewalskii) IS ( Pinus tabuliformis) K5 F-¥5 ( Pinus sylvestris ) 40 - £1 4
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A EBE 24 1 mx1 m RARRET  JAAFARIE Bom S S TR AN CF S R,
W 2 prn B a MAR (D) F(2) 435 HEAE#E Shannon-Wiener Z2FEMFEEUM Pielou ¥4 BE 881, ¥ AR F
TR 32 B HR BORRE L Py A FE AR AR

®1 TEMHEEEMER

Table 1 Overview of different tree species assemblages

Kb FEEA T B L] G SFE IR/ m R R %
Plot Main Species&Proportions Longitude&Latitude Average Elevation Plot Coverage

b [ V0 ( Hippophae rhamnoides) IM¥A ( Pinus
tabuliformis) | HIME ( Robinia pseudoacacia) AR R 91°8'54"E,

S1 o 3 631 1
(Juniperus przewalskii) \ACZ 4 ( Populus beijingensis) 29°38'12"N ?
7:10:8:5:3
R E VP ( Hippophae rhamnoides) IMFA ( Pinus
i is) 4T sali oQra N
0 tﬁbu/hforr'nu ) ANH-ZLHM ( Salix microstachya) . 91°8'54"E 3 673 01
42 (Picea asperata) 29°38'8"N
9:7:1:1
TLAUP P Hippophae gyantsensis) IHIAR ( Pinus
$3 tabuliformis) AM-£IM)1 ( Salix microstachya) | 91°8'51"E 3 641 &7
H B2 ¥A ( Pinus bungeana) 29°38'9"N ;
9:8:5:2
AP ( Hippophae gyantsensis) HIAR ( Pinus
. . - 2 L |37 AN . oQ/ "
4 tabuhfqr/ms) K2 ( Picea asperata) i FH ( Pinus 91°8'49"E 3 653 82
sylvestris ) 29°38'6"N
7:3:1:2

ST ;7 FE YD I+ 0 A + I RE + AR & B A + JL 58 Hippophae rhamnoides + Pinus tabuliformis + Robinia pseudoacacia + Juniperus przewalskii + Populus
beijingensis ; S2 ; W [E VDl + T AN + 41 - ZLMI+ 5 42 Hippophae rhamnoides+Pinus tabuliformis+Salix microstachya+Picea asperata;S3 ; TLYLY F+IHAS +40
2T M0+ 1 2 ¥ Hippophae gyantsensis+Pinus tabuliformis+Salix microstachya+Pinus bungeana ;S4 ; TEACUD I+ AN+ A2+ 1 T H ippophae gyantsensis

+Pinus tabuliformis+Picea asperata+Pinus sylvestris

®2 AREWHBRERNEREE

Table 2 Herb and Shrub data in different tree species assemblages

iikiie st K SRR B S} 3 FRE i HE
Vegetation Type Plot Shannon-Wiener IndexPielou Evenness Index  Richness Index Height Coverage
#EK Shrub S1 0.313+0.009a 0.235+0.026a 4.000£0.577a 85.090+8.485a 0.065+0.010a
S2 0.307+0.031a 0.220+0.057a 4.667+0.882a 61.435+9.531a 0.040+0.011a
S3 0.244+0.030a 0.202+0.032a 4.000+1.000a 63.451+7.650a 0.073+0.003a
S4 0.284+0.009a 0.181+0.019a 5.000+0.577a 61.296+3.160a 0.082+0.020a
IR Herb S1 0.135+0.014a 0.047+0.008a 19.667+2.963bc 32.288+3.504a 0.135+0.027a
S2 0.107+0.003a 0.032+0.002a 28.333+1.667a 32.497+1.998a 0.114+0.015a
S3 0.113+0.001a 0.035+0.0003a 26.000+0.577ab 29.919+1.384a 0.111+0.004a
S4 0.132+0.010a 0.047+0.005a 17.333+2.404¢ 19.287+1.732b 0.081+0.013a

[FIFUAN ] 5B 20 22 523551 0.05 19 8 2% 7K

2.2 HdEabr

YE TR B R Excel 2019 $E47 #) 25 2 B, 36 F AN [ B AP 45 BC, 20 ) 31 08 B SO IR 80, ZBE 4k
Shannon-Wiener 22 FEEFEEL  Pielou Y57 JE 85K .Berger-Parker A BEFS BRI Richness F & JE a5k, B A
wr.

Shannon-Wiener $5%% . H=- Z PInP, (1)
Pielou #5748 %K . E=H/InS (2)
Berger-Parker L3 EEFE 40 . I=Ny/Ny (3)
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Richness & E4844 . D=1nS/InN (4)
o, S SR N ST ES s NV, B TR IMARBUE 5 Ny oA DRI R R s N R TR A B8 PR SR B
B AR LU

PEHSEHE o R AR S SECE 7 HE, 1% DAR A 260, 19%0—10% 2 % W2ERE, 10% L 145 A L35
B AN )R b L HUR SR 025 S AE TBM SPSS 26.0 HiEA T LR 2 7 25 73 M7 (one-way ANOVA) K55,
X FEAE 35 22 S0 B R AR R A T IR S KB ( Waller-Duncan , W) #E— 354G 56 25 5 Wk, DL W45 51 24 F)
JH Origin Lab 2021 IR, il BEAE o X 5% BB R LU A= MRS [ B o5 E 2 HRURE 7 2H URD 2 R P dR B
BYSZIR , 7E Origin Lab 2021 H5¢ 5 32 55753 H7 ( principal component analysis , PCA ) | fx 240 12E H RFF(E > 1, [F]
Fi ok 85% 1 4 A FEAREBLRHE , 0 ORI S AR B HEARS S ERE S BAE R
4.3.3 "PEFTIUAY T (Redundancy analysis, RDA ) iff— 4 B G 1025 5 b R A1 P BH A AR 0% R 75 R U 3
M R B

AFIFREEEC R B Z2FE0: A R 4.3.3 F“ vegan” 11155 Bray-Curtis #0 2§ #E479F B & £ 4k R ( Non-
metric multidimensional scaling, NMDS) 43#H7, e & 45 5 “ ggplot2” R B, Sk 36 21 ] 25 5302 75 35, (R AR AL
PE/HT (Analysis of simlarities, ANOSIM) , 3% R>0, F B[R] 25 % K FALN 25, P<0.05 BiIA 4L (R A7 78 8 %
225 Sorensen FEEUAN Jacard $8 5] BHHHAS [R] A FPHEFC ) P Fh AR PEFE 50 A AR W .

Sorensen T84 ; S.=2¢/(a+bh) (5)

Jacard F5%% . S,=c¢/(a+b=c) (6)
K, a o A FEHLASYIRIEL b S B FEHBIYIFNEL ¢ S A B IS FEHLEAG R4, Sorensen T84 H,0.80—
1.00 i 3 AH G 50.60—0.80 S5 AH G 50.40—0.60 Ay H S5 R B2 AH G 50.20—0.40 4 55405 50.00—0.20 4 55
FASCELTCA K Jaccard F8ELHT, 1.00—0.75 AL ;0.75—0.50 2 25 AHL;0.50—0.25 2t 45 A AL ;0.
25—0.00 A AFLL,

3 ER59M

3.1 A[EIB AR A C R HU e 2

UnREE SR 1 B g R LR AE R B 29576 SRR T 13 H 120 B 246 Ff, LA OR AN 112 Bl HgRg L0
HEZSMR AR H (Diptera) A H ( Hymenoptera) o FL K, 2351 5 BV R HUECEE 1Y 60.09% 11 12.25% , AL #
KEE(K 2) . WRHRIKSERFE  SEH H A9 HEICEL ( Chironomidae ) FIFFIEE ( Chloropidae ) L #AHE A3 B
BRI 16.71%H111.89% . $5 WORHE U A S5 4 0 A B0 2 AP REFIRE BORHATE S4 B3 (1 3) . ATl
RIKFHT LK A FTFUE ( Trachysiphonella ruficeps ) RHPLHAIERE, itk 11.6%, H S4 K E4AR, S1 HLIE
%)% (Leptomias sp.) 7 8 ( Aproaerema anthyllidella ) F1)7 2€ R 0 ( Scatopsciara atomaria) K%, 5
3N 3.16% ,1.59%F1 2.01% ;S2 "G H B Leptomias sp. MABEE I Z 5N 3.88% (K 4) ,
3.2 R[RIRFRE EC R H R Vs AR R e

QuiEl s B A ST B R FRROR =2 35 2 ey, EL55 HC M =Rl Rh 4 L IRt 25 22 57 (P<0.05) . MM
by TP A A A AR AR RS BRI A FERR BORE L S1 55 S4 i T HAL B A FP AL, B S1 55 S2.S3 #71E
BFHZEF(P<0.05) , WIRHESREORT , 54 IUHE 18805 HoAl =W FPFEICAT B35 25 5+ (P<0.05) , Hm T
HoAth =R R
3.3 AFERFERERCT B R E I ] 3h 2

1Pl 6 FTAT, F g p LU A= AR PO R RO R S4 B AR 7 H kB Ah , B BRI AR %Y
TE 8 H IR FWEAA, 10 R) A e A 52 S i i 4 2 i () 2 e B 4 o 5—9 1S4 oy B AN RBSCTE ) ) 22 1k
WK R TR R E 2
3.4 AR RFREEC B HORERS SORH AL

NMDS ( Stress=0.048 ) 7325 5 AT LA i, S1,S2 il S3 B HUREVE 254 4373 B 25 45 4630, S4 D) 15 3K = b
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Fig.2 Relative abundance of insects in different tree species assemblages ( Order)
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WIFFAEICEE B4 BIREH S (K1 7) . ANOSIM #3045 5AT 1 5™ R 1L A= 256K B HORE v 4 U2 [|) 225 5 K T
Nz, HERWE  ORFERFE R R R RBE A %22 5 K (R=0.963,P=0.001) (& 8), S1 fil S3 & HH#
TEARIME SR 7, Jacard 1 Sorensen F8 4053514 0.731 1 0.844,S2 F1 S4 1£ HAG —Fpbs Fp A [5] A9 4% 00 AH L
A%, 20914 0.646 F10.785(F 3) .

£3 FEBFIEE R AR AU

Table 3 Insect community similarity indexes in different tree species assemblages

" o
I:‘ﬁ Pftﬁ;ﬁl fer St $2 S3 s4
Jacard S1 1.000 0.672 0.731 0.671
$2 1.000 0.688 0.646
s3 1.000 0.688
S4 1.000
Strensen S1 1.000 0.804 0.844 0.803
$2 1.000 0.815 0.785
s3 1.000 0.815
S4 1.000
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Syrphidae Chironomidae
u AEwER FRACFL
Anthomyiidae Empididae
uFFERE R
Chloropidae Mycetophilidae
u R LR e
Muscidae Cecidomyiidae
u iR u R
Fanniidae Agromyzidae
B ORIREECR W iR
Sciaridae Asilidae
o SR R
Rhagionidae Formicidae
R R
Ichneumonidae Braconidae
I REA uEA
Geometridae Gelechiidae
LR R
Curculionidae Lachnidae
R o R
Aphididae Chrysopidae
B ] B LR ZES
Phlaeothripidae Rare taxa

3 FEMMIEERERENSER)

Fig.3 Relative abundance of insects in different tree species assemblages ( Family)

3.5 HUBRE AR SRR BT S BN T RDA 204

RDA Z3Hr W, 4 N ERGE N X7 B% R 1 A bR L U 7 A i) BV A Bl 96.89% , RDAT Hil RDA2 73
BT 76.79% 1 20.1% (81 9) o i Sk AR AN Sk (8] A1 m T 905 B RIS AR I SC R /7 S, 2
M 8 5, 75 Sk T /N T 90° S TEAH S G A, S Z WD A SG . B pi L A A5 AR B SR A8 52 R AR 249 2 JEE
AR K, HE— 0 B A I 45 R R, B HC PRBOR AR X 50 B 2 35 IE A O (R = 0.5909, P =
0.014) , FAF & B2 5 B HORTEROR B A KIUE 35 (A (R® = 0.6725,P=0.007) (£ 4) ,

F4 BBRBE
Table 4 Permutation test

TEBEH HE 4 1 Herr i 2 FliE BB P1H
Vegetation Factors RDA1 RDA2 R? Pr(>r)
HEARI 5B SE 0.07244 0.99737 0.2036 0.347
HEARFERE SR 0.22008 -0.97548 0.2096 0.335
TR SR HE 0.99131 -0.13157 0.5909 0.014*
LR F B HR -0.9744 0.22483 0.6725 0.007 **

SE . #EAIY2IBE Pielou Evenness Index of Shrub; SR # A= & & Richness Index of Shrub; HE ; 5L %) Pielou Evenness Index of Herb; HR ; %
A E EFEEL Richness Index of Herb
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Chironomidae sp.

Cricotopus sp.

Paracladopelma sp.

[ E SR Orthocladius nitidoscutellatus
A B R ER L Benthalia dissidens
Anthomyiidae sp.

Chirosia sp.

SLSLIB R FFIR Trachysiphonella ruficeps
Leia winthemii

BRFHME Helina deleta

Cecidomyiidae sp.

EOLW M w1 Sitodiplosis mosellana
BNilg Fannia canicularis

[ Agromyzidaesp.

[ PUEGRHR M Bradysia xizangana
JEFENRE WY Scatopsciara atomaria

[ Machimus sp.

0 V4RSI Chrysopilus xizangensis

W Ot B Formica candida

W B Formica picea

W HIERIBIY Pseudolasius hummeli

[0 ¥4k Aproaerema anthyllidella

W Leptomias sp.

W Acyrthosiphom sp.

W 4 28 Rare taxa

E 4 AEHRFEERREXSEF)
Fig.4 Relative abundance of insects in different tree species assemblages ( Species)
4 Ttig

4.1 ARREIMFEE T B R REVE 4 AR AE
WA SRR A 29576 H SR T 13 H 120 Bl 246 F, FigEEg 1A SRR TS S 00 B ol
W OMRE L HERERREYMNg T SR EEACE , NP AR SRR R SR BGH H K
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