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Abstract; Different types of woodlands, which provide important ecosystem services for human beings, maintain the stable
development of society and have positive effects on the protection of pollinators. In recent years, the diversity of pollinators
has been greatly influenced by human activities, changes in climatic variables, invasion of alien species, and changes in
land use. To study the status of species diversity of pollinators and plant communities in different types of woodlands
( Quercus variabilis, Paulownia fortunei, and Populus spp.) , 24 sampling points were selected in field margin systems in
the hilly regions of western Henan. Yellow, white, and blue traps were deployed, and a mixture of approximately 200 mL of
water and 1 drop of detergent was poured into the traps to capture pollinators. These data were combined with the
characteristics of local plant communities to analyze the effects of different woodland type on the diversity of pollinators. We

captured 8386 individuals of six orders and 83 families, mainly belonging to Hymenoptera, Diptera, Coleoptera,
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Lepidoptera, Hemiptera, and Thysanoptera, with a total of six pollinator functional groups. Hymenoptera, Diptera,
Coleoptera, and Lepidoptera were selected as the four kinds of main pollinators to be analyzed. Results showed that the
individual number and dominance of pollinators in Populus spp. were greater than those in P. fortunei and Q. variabilis , but
the diversity of pollinators in P. fortunei was greater than that in Q. wvariabilis and Populus spp. In terms of individual
abundance of pollinators, Q. variabilis differed significantly from P. fortunei (P < 0.05) and Populus spp. (P < 0.01),
whereas P. fortunei did not differ from Populus spp. Non-metric multi-dimensional scaling ( NMDS) and Analysis of
similarities ( ANOSIM) revealed that the composition of pollinator communities in (). variabilis differed significantly from
P. fortunei and Populus spp. (P < 0.05), whereas . variabilis did not vary substantially from Populus spp. Among the
seven environmental variables studied, according to Redundancy analysis ( RDA), coverage of trees and altitude were
negatively related to the diversity of pollinators (P < 0.05). Aliitude was significantly correlated with the first axis (r=
0.3242, P < 0.05), indicating that the first axis was characterized by an elevation gradient, with the first axis increasing
from left to right, and habitats changed from lower Populus spp. to higher Q. variabilis, and pollinator insects were mainly
distributed in the middle to high-altitude areas. Coverage of trees (r=-0.5061, P < 0.05) was significantly correlated with
the second axis, indicating that the second axis was characterized by coverage of trees increasing from top to bottom, and
the transition was from the lower cover of Q. variabilis to that of Populus spp. The pollinators changed from Hymenoptera in
lower tree coverage to Coleoptera in the higher tree coverage. The interference of human activities was not completely
negative to pollinators, and pollinators had a positive response under moderate disturbance. Moreover, the diversity of
pollinators was closely related to the surrounding environmental variables, including seasonal variation, vegetation
characteristics, temperature, humidity, and human activities. The composition of pollinator communities in different
woodland types varied, and the diversity of habitats and vegetation supported more food sources and habitats for the species;
therefore, for the development of pollinator communities and improvement of ecosystem services in local areas, it is

important to increase the protection of different types of woodland.

Key Words: pollinator diversity; ecosystem services; human disturbance ; different woodland types; Gongyi City
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PLSCHT AT R 44 PE 5, 34°31'—34°52" N il 112°49'—113°17' E Z Ji], AR PG+ 43 km, BALFE 39.5 km,
SAHFRZ R 1042 km? ;3 J& T B AT KRBl 2 U ISR IR R & 4R PR K 1 583 mm , 4FE /K 246
FF 7.8 9 A (HARAET0%) o XA HLFES R UK, AR g AR AR LL L DX 2 LA KR 2 i A bk, A T4
B IR (A BB TR P2 5 R Y Fr b X E LA AR O 3, 5 2 B CRE ST AR
PR 75 JZ 0 5 VAL AR BT 1 DX LA TARME R MO 32, 2 BB A6 3 Tt s 2l R lig ¥ 2
B L),

R L X 2 B2 AR ( Quercus variabilis ) FRHR | FE 9% 78 55 R 50 5, £ 2 LI R ( Compositae ) B2 FFEY) A, R
AP} ( Gramineae ) , 5.8} ( Leguminosae ) | # 7% £} ( Rosaceae ) 55 % IR AH ¥ UK 22, 343 Ho T 8 5340 25 90 2% ( Vitex
negundo var. heterophylla) ¥4 ( Cotinus coggygria) FN¥EM ( Forsythia suspensa) 55 5 L E IR AEFEF N, &
XAAED AR 7853 A SRAEBE , BRAME ARV ED 51, HREHERAE Y IARARE SR R £t Bt 5 %
WL A ( Platycladus orientalis ) AT B ( Diospyros kaki) \ &8 ( Ziziphus jujuba ) i ( Ulmus pumila ) | R ¥
(Ailanthus altissima ) WA WM ( Paulownia fortune ) M5 VE Y HE V% A 8] 4340 o 300 N IXAZ M ( Populus spp.) &
KRIFBR 7340 RV LA E K /N KRR REVE £ AW Z 03 @ T ARABE I5 B ( Cyperaceae) |3
B, IR B AT B R TR ( Broussonetia papyrifera) FIAEML( Zanthoxylum bungeanum ) S0 I TE N

E1 #RREWFERNRERTEE

Fig.1 Landscape classification map and the schematic diagram of sampling point
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HUBEAEAE )R EE A 490 B H 528y | JHLC e P 20 6 R R ) SO R W 5 A% 3 B RO OB PRI S S S AR 4
HE @R, R A5 £ (Colors pan traps ) ZREUE A R HU, BRI LU QB 88 A 88 = B98O 6E 905
T EIE SR ( 542 11.4 em, & 5.7 em) 1 ZEARHAEBE N B DIFEI PR 5 m 2245310 =M RIATI, A =
LHSCES BB BR T R B2 1.2 m, B2 200 mL 3G 7K 5 1 PRGN 5 B 751 I BIEAE B AR E
48 h JE WAL, FE TR BORE ST 75% 09RE Y B304 INORATE , A TR E AR 526405 ( Nikon smz1000) Az AH
S SCHRGE R EE B 15 ) B A T A0 2 e T e B R I RHROK T
2.2 Bl #r

M Z T5 225087 (One-way ANOVA ) Filf5e/IN ik 25 22 57t 4 (1LSD ) FCHA [R] b il S 7 ] A% 453 B AL 22 57
FERy B ARV AL R AR B 2 22 4EB5 B ( Non-metric Multi-Dimensional Scaling, NMDS) #YHER HikfdEZS
B — AR 53 BT ( Analysis of Similarities, ANOSIM) ;4% 4y B B Z AP Fb 3K F Shannon-Wiener 25 R4

EH0 Pielou H15] B85 Margalef 3 & 48 #0UF1 Dominance {383 15 5, A [R) 3885 K 1% H& By B 1L BT R
BERTUAR 3 HT (RDA) BEATHFGE . MO S3HT RN 5 2540 HT7E SPSS 21.0 JfF BfkAT A% B e 22 B 4313 I R
Past 3.10 HfF, HARKITE R 3.1.3 Fff LS80,
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FEHESH) A F AR 007, BB IR AR S L[] 4% by B O RF 3 45 40 22 53 . NMDS 25 R B9 4F IR HT . ) e
BUH (stress) SR, 24 0. 1<stress<0.2 Bf, NMDS ) 4 35 A — & B fNT ;24 0.05<stress<0.1 B A N2
— BT BIHER 5 24 stress<0.05 B, BRI A

TUARS3HT (Redundancy Analysis, RDA) JELYHPEHRT /307555 38 T TUAR S 1T 43 25 i e P18 A2 1 X0 1%
B U A SR RERE T, o0 & PR 28 B 5 A% by Bt 2 BRI AR DG E
222 Wit

A SCGEEL 4 NPT ZREEFRBGHA T o0 b7 R AT .

(1) Shannon-Wiener ZFEVEFEEL(H")

H == ) PP,

(2)Pielou ¥15) BEHRE(E)
E=H/H'

(3) Margalef 5 FEFEEU(R)

R=(S-1)InN
(4) Dominance JL#EHEE (D)

N2
»-2(5)
St S HBIRECN S A, PSS § AT R F L B HY RO SRR N

RHER I, NS i AR SRR E) BALBE I (D) S ey S IEEAE RE VS AR
3 HRER

31 LK R A R

HAHPAL R L 1R 8386 3k, 73 J@ 6 1~ H L83 MFL, 73 JE TR H 28 BUH HE BHHZE BEH HE F3H
e A B ISR DI RE AR, FL P R H 26 (3480 k) JBU H 26 (2992 k) M H 26 (223 k) (B H
(804 k) oy FEEALKY L B, 4351 i ST 41.50% 35.70% .2.70% 9.59% , AL DIRERF ti S 4K 1910.51%
(F 1), RELBACE TR (Vespidae) ; 7 UWLAHE A B WAL ( Syrphidae ) | I #8%} ( Calliphoridae ) | R MR}
( Drosophilidae ) | £ 18 %} ( Anthomyiidae ) , #€ #% #} ( Scathophagidae ) . % ¥ £} ( Cynipidae ) . /> & B}
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( Chalalcididae ) f£%#F} ( Cantharidae ) % & F} ( Noctuidae ) M= Bl ( Pyralidae ) ; H 4y A 85 A 288, Wnpy i A&l
(Pieridae) Wk A} ( Pompilidae ) 55 .

FEIX 3 bR S AL | B ARAR A AR 0 1 4 B IR0 e 208 3390 Sk, B AR 5 1Y 40.4% ; HLUUR M
MK 2852 3k, i SR S 1Y 34% s AR B B bl 2144 3k 5 SR E Y 25.6% . AN[EARHZE AL {7
3 B B AH R IEAT BT AS (], AAE MR A B BRAR P R DL 2R RE , TR T AR AR A AR b D DR W Pl 1
T B BRARFIAZ AR b LA, AR I AR AR b S IR

R1 TR KR EZ AR REBRHE

Table 1 The characteristics of the main pollinator groups between different types of woodland

EZ YN TR ZLLR A
H#4 44 Quercus variabilis Paulownia fortune Populus spp. ER\ 1 _Jy‘ 02 e
g Wepr =L . Wore L 3 e - elative h
Onder  Family  RECRE  AME  MEEGE JME BRGSO Dominance
Individuals ~ Dominance  Individuals =~ Dominance  Individuals = Dominance
%) ) 3
XX,LE %\Eﬂﬁﬂ 142 ++ 131 ++ 73 ++ 4.13 ++
Diptera Syrphidae
Nﬂﬂl@ﬂ‘ 144 + 114 ++ 118 44 4.48 ++
Calliphoridae
%H{%ﬂ 174 ++ 109 ++ 112 ++ 4.71 ++
Drosophilidae
Tém%ﬂ 550 +++ 52 ++ 106 ++ 8.44 ++
Anthomyiidae
By N
. /J&%ﬂ' 117 ++ 132 ++ 251 +++ 5.96 ++
Scathophagidae
e B )
Lot {;ﬂ’%ﬂ 294 ++ 185 ++ 98 ++ 6.88 ++
Hymenoptera ~ CyniPidae
[iléss
Eﬂ]%ﬂ 452 +++ 242 ++ 347 +++ 12.41 4+
Vespidae
/N
246 ++ 190 ++ 208 ++ 7.68 ++
Chalalcididae 1
b s sy
A . %ﬁﬂ 40 ++ 45 ++ 29 ++ 1.36 ++
Coleoptera ~ Cantharidae
o -
%LE ﬁﬂ}kﬂ 110 ++ 85 ++ 47 ++ 2.89 ++
Lepidoptera  Noctuidae
S
mﬁ%ﬁ,ﬂ 190 ++ 75 ++ 84 ++ 4.16 ++
Pyralidae

+++ R HAIEHE Dominant group(>10%) ;++: % WISHE Common group (1%—10% ) ;+ . FifG F5HF Rare group(<1%)

32 FEAH R R AR S B h AR LU B

R SCEHL Margalef EEEFRE Pielou 21 E 551 Shannon-Wiener 2285 FT Dominance 4= 254 # %

AT IE X NS [ pR L 2 AL g A0 B RS (DU H B H B B 3 5 ) 2R (R 2) o 3 Fikk

HoZE U] () 2 5 BRI R IR B 2 KF (N DUNMEEUE DR F A% by B e AR TE 40 295 BEFE 4R -F
RS EON 5, WA AR B R T bRORIARS B AR, R B IR AR Ao AR B R Rl 2R 22 B A% W b 22 TR 443 i
FHXFEAIE) s WAL Ry B LS FEFE O 1A AR /N T AR FIAS B ARAR, ELAS B AR AR B i 19, R A e
BEARPRE 7 N YR B S0 AR 50 A S LA

A B T R AN R AR S R P i 22 BT, 4 B BRAR 5 T AR AR ( P<0.05 ) FIAZ A4 bk ( P<0.01) [H]
A S MO ARFIR REAR B] 9 22 S R BT, 4 AN SERETEAR B2 MR b A9 A (AR50 340 1 T 4% WP 0 Y A
AR ESHE 3 E AU B ZER AR A RSO b, BB AR T I A AR A AR R, 3 B 7R R AR
AR B2 TR AR (E AR 22 1 MA B B (1 2) .
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Table 2 Differences of the main pollinator groups diversity between different types of woodland ( +SE)

A ZRERREL ¥o v F TR PR R HL
Woodland types Diversity index Evenness index Margalef index Dominance index
BBIAR Populus spp. 3.071+0.049a 0.342+0.017a 8.120+0.000a 0.073+0.026a
WA Paulownia fortune 3.320+0.039a 0.432+0.017a 8.127+0.000a 0.049+0.002a
¥ SRR Quercus variabilis 3.005+0.041a 0.306+0.012a 8.048+0.000a 0.079+0.004a

[RIFIAF /NG FEEFRAE 0.05 K F 225 B3

3.3 AT LA B U AR DL A

AN TR b 288 R0 5 2% oy B HURES NMIDS' ) 137 77 e BB 0.18 , /T 0.2, A5 Rl F — 44k i B3R, S el
Hor B UV A4 AR S Y [E] S A SR EE A1 (1 3) o PITRER Y 24 R SRR 7 A [RI AR S T 8] 730 3 4,
SRR AR AR AR B A BEBR AR (E S SEAE  B y Ai 2 A AR R L AR AR BOR, BUR B AR 545
PRI Bz AR A5 22 A7 HE P L AR 435 . ANOSIM 'Y A3 Hr v i R 36T 3 4 bR 2 8 fg 21 N B 4
[AIAR S-S HE R S G, S5 AR LR MRz AR ARG 2 TR (40 55 T 2 ZH At SR 7R 4 20 PAY (L ; O AR A A B AR
AR B Pt 24 55 T 2 bR b S R 0 2 P9 5 A R MR AR R AR ) 2L TR T A AR LN (B (1 4) o BT
bR R B A Ry B OB 2 A S5 A R RCRI A B AR AR 22 R A7 A . 35 22 57 (P<0.05 ) T Az 1R AR RIS B AR bk 22 (1] 22

SR RE,

i3 20E] 520 0.6 = pifp i + Stress = 0.18
® NHH ® EHHH o Ak
A RRRR
= 240 0.4 | + B
&
200 §
i :
| 2 s ~ 02
._ ) ‘ § z °
“ “ % 0 [
i R A
200 D
h l 3
&% ) 02
Rz 2
2%
3 o
L : L . = 04 ! ! ! ! !
0 40 80 120 160 200 240 280 320 360 -0.4 -0.2 0 02 0.4
E2: s NMDS|

Quercus variabilis abundance

B3 AEA#MEABEDFTECHERLXBFEEESHEE

B2 FEEHEHRZE —RESTREKMER R EFE
= REEE—RESTEMMEBNESEES (NMDS) 447
Fig.2 The differences of the main pollinator groups of . . Lo . . .
Fig.3 Non-metric multi-dimensional scaling (NMDS) analysis of
abundance in different types of woodland in each sampling point . ) .
the main pollinator groups between different types of woodland

3.4 bk rh ARty R HURETS S R AR M o A
FH DCA X0 A8 -1 oy B A PRBCRE 25 B 350 oA, 5 R, S — R il Ol 0.551 /T 3, 1A

I, A5 T3 TR ALK TUA AT (RDA) o 7 DIREEH P B 86.5% 9 A A8 AL 15 BURT 1009% 4 F4-
WECRFEE . FIHMETG] AL (Forward selection ) X358 K #1738 2 i 1% , Monte Carlo B g5 R
LW 7 NIRRT A TR R (F=3.42,P=0.030) FIFs K255 (F=3.545,P=0.022) X {& #5 B dBF
T4 A IR B 42 3E KO (P<0.05) | T LA RS PR - (9 sE A 835 (P>0.05) , U BH IR 4K /= B AT R 2 36

X2 AIREE A Xy B HUTE V45 F) ) S e R B B
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R=0.183 P=0.031
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Eillib=20 HHIbK LSRN
Between  Paulownia fortune Populus spp.
R=0225 P=0.034 R=-0.012 P=0.486
120 - — 120 | -
; T ! : ! |
H | 1 1 |
100 + H i i 100 - i i '
! i i i i
: i '
80 i 80
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40 : 40 - !
\ ! ! i
| ! H 1
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: - | i | |
]
0L L L : 0 : : s
25 HHIbK LLSEIN 25 HHIbK LSRN
Between  Paulownia fortune Populus spp. Between  Paulownia fortune Populus spp.

4 ASEIBRih R I AR R R BB LE SR

Fig.4 Analysis of similarities f the main pollinator groups between different types of woodland

7E RDA HE/7 B it — 2 e el B SR v SR I T Z B SC R (1 5) o S50 — i 0 38 MG A 2 16
P BE (r=0.3242,P<0.05) , RIS —SRAE AR IR AR L | 20— B ZE B4 IR 3R S 4 In (98 38, A 5 oy 34
BAR A R A 8 2 3 vos A B R AR, 2000 B BB T2 B0 A T vh s MR A IX 5 S5 50 A i B R B R AR R
i (r=-0.5061,P<0.05) , KU “HFRAER T AR ERE, 55 TR 1B IR 55 L 0 g B, AR5
T a5 BE AR A A B AR B BT R 2 BE AR i O AR AR, A2 053 B2 I o 77 R S BB IX A I3 I 567 7
ATEBR X E (£ 3) . YMRIEREE N T BRG] LU P Rh e 5 PREE N T2 AR s (A5 31, 2528
KU REH H SCH H S5 H 5 7R R RGBS S B R G

F3 MR ERIEIR
Table 3 Types of woodland for sampling
FAEY  FAEF  WARF  BAEF  GAREF AR

iR , . ) e e . —_— SBILHES
Yo WEGE WA SRR NAEm SRR NETm BEEe R oo
) Location Tree layer Tree layer Shrub layer ~ Shrub layer ~ Herbaceous ~ Herbaceous Altitude ' ]J‘
ypes mean height ~ mean cover ~ mean height ~ mean cover  layer height  layer height plague
T SRR ,

o TRl X 6.19 30.53 1.73 39.06 63.85 69.89 595.04 T B HRAK

Quercus variabilis
el . TeEIx 8.75 46.70 1.16 19.69 66.56 71.66 366.12 A& H
Paulownia fortune
Vil )11 X 10.41 56.25 1.53 35.83 62.81 64.45 265.54 A

Populus spp.
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>, Ry 0.8 A
4 'LT.I' 'L/E
Lepidopt

4.1 A[EMRHSERDHE B B e 22 R

B R AR FARIL LI, XN K2 0 B 2R, Ak
TSI R AL T bz X, A3 K 1 B SR MR
RN BY N AR, 5 R A8 A F SESRAH ] 7341, A 4 —
FEFEE A T ARG T P JEHIX, XA R
Z RN TR, 35040 KR HBEH, A Ch T 5 50,
Chesson 058 & BP0 50ULEE Lo/ 32 140 0 s 0L S 4
T AR S, i T TR b & A 2
AT ML 2, AN ) A 6 288 2 o 41 AN W) RO TS B B, 77 4B -08 e N
SR, Connell 76 1978 4F 4t 9 1 iE T 03 i o3
i’jﬁ”‘fo'ﬁE%?ﬂ AR TR Y 00 3% R 4 455 5 s ) ) o R T/VEPN DN | P
ZREPEY o AT PR (R, A5 4 55 A9 ) il Fig.5 Redundancy analysis ordination diagram of pollinators
FTEREVE TP IS 52 203 R T PR &, EA M and environmental factors
FARKEER 25650 R AT, RASHEE 2 Coleopte: i H Coleoptera; Lepidopt : 8 H Lepidoptera; Diptera:
P T R T YR AR IS A B £ BEE Sk U8 H Diptera; Hymenopt; B3 H Hymenoptera; TLH : 7 A J2 3 i
PRI, 0 CRICE, CEAT N [ A o
%])—2% li] E/‘Jiiﬁ E %/_:Ej%: Hﬁ%iﬂﬁﬁﬁgéﬁﬁ‘ﬁg E‘J%ﬁ‘% ;%)}f Heryh;'iceoti l;yer l;eight;zl';:(lj;xﬁ';ll—\‘ ZQ‘J%;_/J;RP i’le;b;cenus' layer
BEPE )| i AU R AERKT K T RO
KA A R AR AR TE B 4, Mazon S 0F58 AN
TF i 1 D3R T4 8 B s — AR S B 55— A A S5 v IR B/ NI EE TR o AT IR B
R AU TR K 2802 (LR AT RE A RS B AR R DISRAS TE Z I WLEHLS, I, 1%
153 B HL %) Z2 A 2 BIR YO AR AR > A7 R PR > e B AR, T 7 e B AR AR PP AR 9 O (45 5 4 g s i /0 4K
PO TEIZ XA B A X0, R A MR AR e A A D0 34 B 2 1 T AR AR AN AZ B AR

T AR T A FR &, 45 2% BF G T AR )2 EARZ (A Z iR )2, 2 nHE
PRI AL by B AR AL 70 22 0 S W R U | WG 2 H R Sk ke K R 37 TR A% R B R A R B R X
Z10 R R AR | B A O AR A RSO i Xt A S e AR ) A R A
B ARIAL, NITAAIE 7 HAR S SR A SR AR BIL 2y | SR Tz 03RS I SE 2L . e AR S A rh 1
SIRERRRURAR SRR R 73 A AN 50 FELe e b (B} ) Bom il 22, A LU B AR D A H v 5] e Bl
Ty 452 3K JRIERMUR 12 3k, XIEMERE T AR R B R 22 B B e (B R 2 RS AR A
4.2 A[FbkH SR 2k B R I 4 s =

WFSE AL, AN IR S AL (AL k) B e 2Pk 22 o AN W 3 (EAG Ky B R BRI A AP —E 22 57 . T
ARHE Ry B TR 2 R S AR R B B AR 22 TR FF A B 35 25 53 (P<0.05) | T A B AR R A B AR pk 22 ] 4 22
S AN FARHZE A b B AE VR RAE R EE R SO A R DR R R A A B SR A Y G RETR ER
DAFERIFSE 2 B B 22 S5 A2 S i AL 03 B UREVE 4 i) EE B IR A i 2 — Y R [l i v B8 1 A A0 8 R 40 TR
[F], TS e 5 Ay B B o3 A o Ye SR 5R & BB A V4K I H ST, Trollius ranunculoides (B FAR &AL ) B %
TGS B2 R AR R | DA 23 AR ST VR X A2 08 B U A2 R BRI AR ST RAFFERK 2 9 Sl il S A A %
BRSSP I E R IR B R 2 5 IRAEAR ZE R I 5D, T8 R 4EIR) (Vitex negundo) (FE3
T—11 H ) BARZE F 2B KR A Y N B ¥ (Setaria viridis) (463 5—10 A ) . 4 & I ( Cynanchum
auriculatum) (£ 6—9 H ) | W% % ( Bidens pilosa) ({E3 8—10 H ) JZH (Arthraxon hispidus) (f£H#H 9—

5245 Axis 2

Coleopte
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10 H) R ( Humulus scandens) (163 8—9 H ) . #§ & ( Rubia cordifolia) (163 7—9 H ) X4 5 #3 ( Cynodon
dactylon) (1631 5—10 H) %,

1 B H R I 2 1™ A 2 5 ) B SR AR T VLA AR AR T B IXC T 192 DX 3 9 i ok S5 b 3
R XA 20 HARMR LGS R ZF AR YRS ARE R, A2 Ram
BRI, W56 (Aster tataricus ) (3] 7—9 H ) JEE ¥ ( Chloris virgata) (£ 6—10 H ) &2 5 ( Conyza
bonariensis ) (1£3] 5—10 H ) X1 ( Eclipta prostrata) ({638 7—10 H ) 55 14345 — LE 4054 Fh a0 B+
R}, XA IR AR P AR B R BBV A S T A P R AR D
4.3 Rl FREE R X AR A B R S e

ANTRIAZ 53 I HE X0 BRI PR 2R 118 Wi 1y 3 o7 A7 2 5 , 36 S B A 9% 20 W | A R I 0 A ) 2 i P 25 D T Y
LGRS . AN B ETE SAE YRR R AR OGRS N A A b b A W] B R e ARk B OB R
PR S R SRR A R B R A IR B S AT At RDA b R I IO TR K 35
X B H S A 2 (P<0.05) , HLEEH B 32 35X 2 S IREE R F 52 iRk,

XU RESH H R B 3225007 SR X B A TR A X, B ARSI BT 58 2 Ak
170 HTRASHBEN LB 8r R S8R RS 3AT AT GEAH FLAHKIE 5 — XH# A/E T, B DA R i Ak
TSR] SESE AR PR BT NG H R B R — XA A PR ORI BRI RN PR G B 2 7E
PR b D N R SE R B 80 Taylor SE0F5T B, XU H Y16 23 B — M AE 4K 300—900 m 2
[B]7 RS E R/ I B8 BN re b B 1 A AT i3 A AR 1 B A M N I T KRR ), R
A AR B 0 B2 N 3 E AR A B i H SRR TOK RO < B RS B, # R TS T
RPEZ R, R 28 A — X R ok JC , ©ATRE 14559, RIS AR AS AT AR AR AR B (RBU N
e R IR Z RATHR B R B2 by PRt 2l 1Y 2 A58 IO B B 1) %A T, — HUR BB IR Y, LR
BT AR 4 RS Al ]300 IR 3 2 VR A 55 1A TR Y TR 2 I 56 B T R A A R AT
PR, DRAME R 2RO o i E e R, TR 2 5 R S R o B S E G B
TR R BT e ) TR 2 3 o HL s el 3 1 55 5 R R AT R B T HAE TR
11, ZTE RIS, AR — BB T IR & RS0 R BN TRAC)E 36 B 5 2R BT A O

5 g

NGB T A B s ARS8 Y TN, 7 P S R BE 1 T P8 4085 B He e 77 A BRU A i 3 -
H 0 B IR AR e B LE A B R B IR R 18 M RLRORRAE R TR S R 3 TR AR i
Ry B U REHE ) R 50 A o B (03 L T 25 A DX e — PRIE IR 4 i o A7 26 A B 8, o T g
)T HADY Bl el B IR T AR B A, R, 2R IR YA 5 A BRI R, XA R
MR T AHEAE R A W) 22 R A R A DR - o0 T B, A 5 R i ) 245 S W il o B 22 0 0 TR 55 A A7 PRt
I, FEASAITTE XA i A ] it S 2R F) B o 2R v ) £ oy B O S R LA B A A A B TR B IX Y
BB RGRSFIIRE
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