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Abstract: To determine relation of functional diversity with species richness, we investigated insect diversity of
a pecan stand in Jiande, the sweep sampling and the route survey method were applied. Then, based on nine
biological traits including ecological characters, four indexes of species diversity (Richness, Shannon, Simp-
son and Evenness) and six indexes of functional diversity (Functional richness, Functional attribute diversity,
Modified FAD, Functional dendrogram, Convex hull hyper-volume, Functional specialization) were obtained.
Also, two dimensions of insect diversity (species diversity and functional diversity) and the relationship be-
tween both dimensions were studied using the MSR index. 589 insect specimens collected in the survey, which
were identified 160 species belonging to 11 orders. Results of the analysis by DPS 14.10, FDiversity and Ex-
cel 2003 revealed that: 1) advantage of orders were Homoptera, Coleoptera, and Lepidoptera; and the greatest
species diversity and functional diversity were in an insect sub-community. 2) Also, the selected functional
traits easily distinguished the functional diversity among the community. 3) FAD, MFAD, and FD indexes in-

creased with increasing species diversity. belonging to MSR index (Monotonically increasing with Species
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Richness), in this case community will be more stable and the pests in the pecan stand will easily be
suppressed in low density. Also, FAD and MFAD were similar. Thus, functional diversity in the pecan stand
could be used as guidance for pest control.[ Ch, 6 tab. 30 ref.]
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F, UFh R AR A A 2, AR AR ZRENE B Y A R A S R S
TR TN REZREPED) . WF T Rl B 2E Ak 56 R 10 1% 2R 2R 2k DL SBIE 5 B e PN st A5 70 S 1y a4 2R PESS, AR D
WFFE' . 0T RES S 47 M AR AR ) Z REETE R R AL UZ R B Ak, RO DRS8N A 56 A4 ) Z REHE Y
AT, WS IR Carya illinoensis & E 512 SR, BAAREETMES . #iiLa &l
72 IAZ R B 1Y B B X, A R B T AR ik 800 hm?, S F 5% 18 3 %o 3 V145 88 4 i 9 72 L A% Bk vk b
REFEER A, B AR LT Tl (D A 5% 10 A BkbR B R b 2 B 1 5 Th e 2 KR ; @40 2 4
U REVE RO T 06 Ry WRIT 2 4k T W) 2 RE R 2R A R 4 ) BiE (biodiversity and ecosystem
functioning, BEF) 525 @447 D g ZHEVE X BTG 195 S 3550,

1 7k

1.1 AEREFMFAESS

2013 4E 7 A, VA4 T WiV d s v AR B AT 20 3.3 h? WEST I ARl . MR PN B T ST L A Ak
Ab, B RIEAAUAE B Ulmus parvifolia, JERZ UL 1A RS, B3R KT 30%.
12 AEFHE

TEIC 3 A AR AR 1 Chy i G 20 R RN 520, S n] RETE AR N FRIRRE ), 23000 g SO 15 2 5
35 FEML, FEHLR/NEE R 30 m x 30 m, SR HES A R R ARSS G AR A k. B AR, BEIEICSRE R
AR R AECE . FETT TR R, TEXS MR ERENLI R 50 U, DM R AR . R IRAE TR
PRASTRIVE . Fh 28 %€ 5 IR AF T W TLAR MO AR A B I R B b A%, T st
1.3 HFA=E

Y Fh ZFEPE R YR & B (Richness $844), Shannon 8%, Simpson 3§ %0112 & (Evenness ) 3% 43
Brivs Thig Z MR T RE 35 B . ThRe Mok B 25 (functional attribute diversity, FAD), IJfgPEAR T
i 2 (modified FAD, MFAD), Ihag# Ik B 45 %% (functional dendrogram, FD), ZJHEERFL (convex hull
hyper-volume, ChhV), Ifjfg%s 554k 45 5L (functional specialization, FSpe)Z3#r"",
1.4 SR HE

| DPS 14.10, FDiversity il Excel 2003 #4347 .
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WA R R 589 3k, AR A, YA F] 160 D FpalE , A5 IE 8 H Ephemeroptera, ;W
H Blattodea, H## H Orthoptera, [f]# H Homoptera, 23 H Hemiptera, 53 H Coleoptera, X i# H
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Table 1 Species diversity indices of each insect sub-community
W RE YR YFh Simpson #§ %% Shannon 5 %% o) EEE R
IF] 2 H 17 0.93 2.26 0.94
R H 20 0.89 2.54 0.83
A 41 0.91 293 0.79
g H 66 0.97 3.78 0.90
[ 2O V% 160 0.98 4.50 0.89

KHIREVEIR R RATRE Sy . TeAT L), 3 SR BB SAMR M REIER(F ORI 00 . R fi
PR BE) LA S 1A R 25 R AR AR G (9 S RE AR (RO E ) " AT U RE AR TR TS o 9 TR 26 Bl PR 2%
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Table 2 Traits and categories for insect

ZhREMEAR PR oy Hris B

A

etk AR ZED T EE) Voltl
AR A TAR Volt2
LA R TR Volt3

HACE AR O JLRAVER= Synel
HARAES Sync2

JH R CNT 1) Lifel
— (1 HETAA) Life2
R (1A H) Life3

18 AL

AT 55 (PR RATHE B AT 1 m) Flgt1
R KATHEE R T 1 m) Flgt2

AT 3 JE# 18 (<1 em-min™) Crawl
12 (1~10 cm+min™) Craw?2
Pe(>10 cm*min™) Craw3

B2 R AIE

L R TEALAT BT, FE 8001 B TR e 2 Armol
A i B Y TS By Armo2
A HAUARTGR I G e 1 . WA . WS ) Armo3

LSS <9 mm Body1
9~16 mm Body2
>16 mm Body3

fink A7 4 B2 <5 mm Tentl
5~10 mm Tent2
<10 mm Tent3

A A EARE

g HEN Tropl
EiliREn Trop2
Jo5 £ P Trop3
FE T Trop4
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Table 3 Functional diversity indices of each insect sub-community

W RE VA Tyfie F & B DIREVEIRFE S ThRBMEIR IR R DB RDR & 48 4L I REAR L Ty i 5 Ak i 4L
[l H 15 10.00 2.69 17.35 1.37
RH 17 15.00 3.95 24.55 1.43
gz 20 33.00 9.90 60.25 0.15 1.85
i H 12 18.00 4.99 26.01 0.12 1.22
L b B v 26 76.00 21.06 117.44 0.99 1.88
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JERVEAN RO SRS T L, X SY 2R BN A4 R — 2. B H R AU
AFRL H Z, (A TRRSIREMIL, & 2RSS/ N TR H

Xt 4 AR AU REE (4 5 AT BE ZREPE 8 B4 T Pearson AHICKE I8 (L BRINAEMAABL) , L5 LK 4,
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Table 4  Correlation between functional diversity indices

T H TIRE+ W DIREPEAR B DIREVERCF B0 RS THRERPIRE R S DhRBAR R IR L
It 4w 1
Dy HE PR B B 0.907 2 1
DI HE VAR 247 B 125 0.910 6* 0.998 g 1
RN RINGE 0.930 3* 0.994 g 0.998 1+ 1
IIHERE S P45 4K 0.924 8 0.794 3 0.816 2 0.850 3 1

BB . e R P<<0.01, *P<<0.05,

Hi 4 nJLIAE . IR B SIRETRIRIE R . ShAEVEIR-F- IR . DhRERPRIE R 2. Dhagde 574k
FRBUREE 0.05 KF T 2 BUR E A, DhREMRETES 5 D BEMIR P RS L D) R IR P 45 B Bfe
0.01 /K- N S B 225 IEAHSC, DUBENEIRF- X B B 5 DO RERPIR B 18 25fE 0.01 7K1 T 22 BEAR 1 35 TEAH G
FrRIDRERs SRS BUE RO, RSB A AE AR SE
23 ERYMSHEMSHREHEEXR

IR ZHEVE S DI RE ZREVEAFTEA GRS, XS Wb 2 4 F1 2) RE 2 MR HEAT Pearson AH G HG B,
VEHUY AP 25 1 . Simpson $5 %, Shannon $5 % LA K Wyl 35 &1 R B35 4 M AEY ZRESR R, S IhEE
. DIREMEREE R . DUREMER-P B R L DURERR ISR R SRR AR B SR S A T RE 2 A kR Rk
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Table 5 Correlation between functional diversity indices and species diversity indices

LEEES 1 Dhe e Dy BE AR B g DRI DhRERR P 5 R Dihe s 5 AL £
YyFhF L 0.712 5 0.936 9* 0.926 3* 0.901 1* 0.540 4
Simpson 5 #{ 0.194 8 0.567 3 0.553 6 0.507 4 0.045 8
Shannon $& %% 0.499 5 0.811 7 0.804 2 0.769 3 0.367 8
BBy AR o -0.275 1 -0.074 9 -0.106 4 -0.146 9 -0.494 6

Pl 2R P<0.01, *P<0.05,
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BOHAT Pearson MIKALH (K 6)o ZREZN . A H5F#HAE 0.01 KV FEBEEML, FHH . 5
W H DL HAE 0.05 /KSR 2R g AOC, #5d B 5853 HAE 0.01 ZKCF T 2 AR R & A K
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Table 6 Correlation among functional diversity of four insect dominant orders

mhz:RE i H W E LS 2RE|
il H 1
FHH 0.9817 1
HME 0.832 0.921% 1
% H 0.874 0.952% 0.9867% 1

P . ¥ FoR P<0.01, *P<<0.05,
B R A AE MG T I AL B A B A5 F, Blan . KUR . AS AR, I A AR T ) B AR AR B A
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H R AE A AT 5 5
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LR AT IS0 - QDI 2 WA 14 A Bl 14 T RE S 161 5 KRR AE A2 B 6 v LA — 8 O 36 Lo 31 s DS 23 it
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PERF R BE RS . DREREIR B8 H0X 3 A>T RE 2 FE 148 BUZ Wb 5 5 B2 90 28 4 15 %0 MSR™¥ (monotoni-
cally increasing with species richness, X238 8000 BE BE & 9)FF =F & B2 0938 0w SRR i 15 ) o TOREM R R
BRI RE AR BE B AE 0.01 /K- F KB ERR, B TR -4, X 5F— B EPR sl X
RUBRARHE Y T RE Z AR VRO SO 15 OS5 A0 — 20, T DN I RE Z AR VRO S 8 B e R i 2%
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