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Abstract; To clarify the composition and diversity of pollen plants of Megachile strupigera, the bee breads from four
different types of sample plots, including Shuibei Town, Xinyu City (XYSB), Geping Town, Ji’an City (JAGP), Shadi
Town, Ganzhou City (GZSD), and Qiyunshan Nature Reserve, Ganzhou City ( GZQYS) , were collected by artificial trap-
nest and analyzed by cloning and sequencing. In total, 9 families, 10 genera, and 15 species were annotated. Vitex negundo
and Vitex quinata were the dominant species. According to the indexes of Chaol, Shannon-wiener, and Simpson, the
richness and diversity of pollen plants from the four sample plots were GZQYS>GZSD>XYSB>JAGP. Furthermore, each

sample plot had a much higher species richness in early July than that of in mid-August. The significant differences and
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diversities of pollen plants among the four sample plots showed that different styles of forest land had significantly different
effects on the diversity of pollen plants of M. sirupigera, which would decrease with the increasing degree of artificial
disturbance. For each sample plot, the diversity of pollen plants presented a declining tendency within the two time periods.
However, the most abundance plant species did not change, which was not affected by seasonal flowering plants. Therefore ,
the main pollen plants of M. strupiger are V. negundo and V. quinata, which would play an important role in maintaining the

population stability of M. strupigera.
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FIBEYI 6 ( Megachile strupigera) )™ 2 4341 T (= e J L IXC, 2 S5 2R AR W) SOARMRAE W ) B 22 AB Ry R R 2
— U ARG IX 1A 2 AR, AR AR A IR N T SRAE NI TS R L R E RO B E R
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(JAGP ) A Hp 7 #hafy M X AR IR BE 19.1°C , X P REHBIY Ry 11 b B B8, AR MAE B 2R 7 LU AZ K ( Cunninghamia
lanceolata) FRHOHA ( Pinus elliottii) FIIMZS ( Camellia oleifera) 5 N TN £, 8N TV HLEE (GZSD) |, M & K1
B AN 19.1°C & 20.4°C 5 21 DL S B A ( Pinus massoniana ) A £, R 0 % 4 1% B R
FRAT AN S . BN FF = 1 AR X (GZQYS) L T8 17 52 SCEL PG AL Gy, uak 22 8 1L Bk 1
sy, AP H R 17°C, JR IR B 2 WUASeT | o AR IR B MR 1 | T 2 ST 5 AR 2 B LA S Ak 2 3041 it
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PR DNA B BUHT SR B B TR AR A BRRIR & I — R A 2R3 31 8 1 & A BB IR & W) i E
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Fig.1 Distribution of sampling points and the collecting information

1.3 PCR 34700

FEAEAE Py A 88 8 53 BB AT rbel, , ernH-psbA R 1TS2 PR 5 3 384 rbel, 385199 2 rbeLa_For (5'-
ATGTCACCACAAACAGAGACTAAAGC-3") Fll rbeLa_Rev (5'-GTAAAATCAAGTCCACCRCG- 3") ; trnH-psbA ¥ 1 5|
W14 :psbA3(5'-GTTATGCATGAACGTAATGCTC-3") Fl trnHO5 (5'-CGCGCATGGTGGATTCACAATCC-3") ;ITS2 744
SR ITS2_S2F (5'-ATGCGATACTTGGTGTGAAT-3") Fl ITS2_S3R (5'-GACGCTTCTCCAGACTACAAT-3") . PCR
FOWIRZR (25 pl) : B RS 1 wL(10 wmol/L) ,DNA 4% 1 wL(50—100 ng) ,ddH,0 12.75 wL,dNTP 4 plL,
10xLA PCR Buffer 2.5 pL,MgCl,(25 mmol/L)2.5 wL,TaKaRa LA Taq (5 U/pL)0.25 pL, PCR W 444 :94°C
FAEYE 3 min;94°C A 30 5,52°C IR K 45 s, 72°C ZEMH 1 min, 3L 35 MEI; fie)5 72°C #EfH 4 min, PCR ¥4 1%
DR HRE R FEL KA, 73 P ik AL h R A AR WA BR A Bl AT 2lidl e B S e, Herh A 4 3G )
HAED T S - sk e | R REAS BEDLEEE 100 SR s REHT T I0F
1.4 HdlEabr

FE 43 M AR Clustal W 2.1 04T ZHFF I EEXT, B Mothur version v.1.30" #{4-7E 99 %ML F it
TTATEE S 2530 (OTU ) 2K Bl A1 OTU MAERIF A 5 2 87 1 DNA ST 80 FE AT e X oy 25, i
J& , BT AR h A FEARTE A3 AT L R YRR A S B

BAEAL B FH Excel 2007 T4, FIIH SPSS 16.0 #AEHEFT BRI 2 5 224341 ( One-Way ANOVA)
iz R BAEH spaa L Fl vagan A1318. Shannon-wiener 355 Simpson FE 50 ; Mothur A4F 11754 Chaol 541, &
THEH Excel 2007 #l R #F2:4

2 HR

2.1 JFIPHES 4%
FBEDI I AE 4 NEEHBIY 2 A B & AR I R AE 5] 20 ST A A | M5 IL3KAS 124 N EA R
BHE . DIERLEY rbel  ernH-psbA F1 ITS2 F PRI HH AJ AT i e 51 36 2400 45, 76 99% AHALIRE TG LR 2N
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TR 2509 OTUs 3£ 120 1~ (F 1)

®1 BHRHEEREDRNUFHERER

Table 1 Bee bread of Megachile strupigera and the sequencing information

o P e R
SR WEE BB OTUs ¥ Number of different taxonomic categories
i o] .
Sit T Number of Number Number Number .
e me nesting tube of cell of valid of OTUs B I i
. . Family Genus Species
sequences
XYSB 7H LA 3 9 300 15 3 4 5
XYSB 8 Ay 4 11 300 15 2 2 3
JAGP 7H LA 5 19 300 24 4 5 5
JAGP 8 Al 3 21 300 30 2 2 2
GZSD 7 H LA 4 13 300 9 6 6 8
GZSD 8 HHAl 3 11 300 6 2 2 3
GZQYS 7 H LA 4 22 300 9 7 7 10
GZQYS 8 A 3 18 300 12 3 3 4
B Total 29 124 2400 120 9 10 15

OTU ; 4 43FB8 T Operational taxonomic unit; XYSB: HiAR T KALHL; JAGP : & i I¥ £ ; GZSD . B 1 V0 Hb4H ; GZQYS W IN T 5% = Ll H 44
PRI

2.2 HERY) DNA FIEM %50

FIEDIH i SRR OTU AU 7515 L FH B 128 HE X 25 2R R B« rbel J3 81 LU I T8 2 I LA — 3L
Phim T 99% 09 Wy Bl 0 TG ¥4 o 48 72 B A, (940, 4 B H- % (Hedyotis chrysotricha ) F1%E 25 B % ( Hedyotis
scandens ) JF I I —EUE A 100% , M2, trnH-psbA F1 ITS2 J731) B 5K AT /0 B0 Fb & 4 58 52 B Fh 18 H S8 58 i
TR rbel B o 3 ANFER 5 B9 58 58 WEA SR Ry ITS2>trnH-psbA>rbeL, SR, A# FH rbeL  trnH-psbA F1 1TS2 ¥
GG T, AR SZE Py R B OTUs AR F S RE 5 275 4tk 1 v O TTAE R W) W0 R e 51 AR XS B, W0 ) 53
HERRRN 100% 25 5L 2,

®2 OTUs REFIESEHEEREIER

Table 2 Alignment results for the representative sequence of OTUs, based on the reference database

. rbeL psbA-trnH 1TS2
S E R PRN . . :
Identified plants PERCFh —k/% DB —HH/%  VLEYRD —HM/ %
Species matched Identity  Species matched Identity  Species matched Identity
JLZE Acacia catechu A. catechu 100 A. catechu 100 A. catechu 100
4B W Acacia farnesiana A. farnesiana 100 A. farnesiana 100 A. farnesiana 100
JHE 4B K Acacia sinuata A. sinuata 100 A. sinuata 100 A. sinuata 100
FEFH] Ageratum conyzoides A. conyzoides 100 A. conyzoides 100 A. conyzoides 100
FIAE Y &1 55 Bidens alba var. radiata  B. alba var. radiata 100 B. alba var. radiata 100 B. alba var. radiata 100
B. pilosa 99.8  B. pilosa 99.4
[ 411 % Buddleja lindleyana B. lindleyana 100 B. lindleyana 100 B. lindleyana 100
VI E-HL Hedyotis assimilis H. assimilis 100 H. assimilis 100 H. assimilis 100
H. mellii 99.8 H. mellii 99.1
4 EHH Hedyotis chrysotricha H. chrysotricha 100 H. chrysotricha 100 H. chrysotricha 100
H. scandens 100
H. hedyotidea 99.8
ML B E Hypericum japonicum H. japonicum 100 H. japonicum 100 H. japonicum 100
B4 Lonicera japonica L. japonica 100 L. japonica 100 L. japonica 100
WAL U RE Salvia farinacea S. farinacea 100 S. farinacea 100 S. farinacea 100
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e rbeL psbA-trnH 1TS2
Identified plants VC B A —5t/ %  DUECY —3M/ %  VCECYIF — B/ %
Species matched Identity  Species matched Identity  Species matched Identity
BEE Salvia substolonifera S. substolonifera 100 S. substolonifera 100 S. substolonifera 100
WAERS Sida acuta S. acuta 100 S. acuta 100 S. acuta 100
S. rhombifolia 99.8
B Vitex negundo V. negundo 100 V. negundo 100 V. negundo 100
V. quinata 99.4
1143 Vitex quinata V. quinata 100 V. quinata 100 V. quinata 100
V. negundo 99.4

rbel . Rt A% EBE- 1,5- W2 FR AL/ I 1) K TP Ribulose- 1, 5-bisphosphate carboxylase/ oxygenas ; psbA-trnH : psbA 3R F1 trnH F [F 1) (8]
X J¥%1] Intergenic spacer region of trnH and psbA gene;1TS2; P44 [B]F7 X Internal transcribed spacer

2.3 BrEAEYIRRE KA b

FET OTUs 4324551 X FLBE D) i s MUREAS POy IRAB ) b S FIAR N F BE R AT T 88t (3R 1) o 7
Ry 2 ot b, SEE R R T 4 B (Compositae ) | 2 4 B} ( Caprifoliaceae ) |  # B} ( Guttiferae ) | & F}
( Leguminosae ) \JEEF} (Labiatae) | hEkFl ( Loganiaceae ) i 28R} ( Malvaceae ) | p§ % Fl ( Rubiaceae ) F1 55 #f 51 F}
(Verbenaceae ) 3£ 9 AL, Hovp DL 5l w5 B A 0 0 H 26 0E . EIR P26 Bo b, MR T &6 s
(Acacia) FE7F 8 J& (Ageratum ) | Y& 5t W J& ( Bidens) | W 8 5. J& ( Buddleja ) . B- 5. J& ( Hedyotis ) | %= 22 Bk J&
( Hypericum) 2.2 J& ( Lonicera) B EJE (Salvia) FEALFS)E (Sida ) FNEE I & ( Vitex ) I 10 M@, Hivb DL 5
JERY IR ERE, MBS T L SRR T L (Acacia catechu) 425 W (Acacia farnesiana) JBE4H
W (Acacia sinuata) 75 75 ] ( Ageratum conyzoides ) | [14E Y8 51 5 ( Bidens alba var. radiata) | ¥ 1 5 ( Buddleja
lindleyana) 5% H-H5 ( Hedyotis assimilis ) | 4 & H-#L (H. chrysotricha ) , #i H- % ( Hypericum japonicum ) | 2. 4&
( Lonicera japonica) | WAt FR ¥ ( Salvia farinacea) 35 ( Salvia substolonifera) . #5465 ( Sida acuta) | ¥ 3F)
(Vitex negundo) FILLIFEIR (Vitex quinata) F 15 AFf Hrr DLBEIRFN L4 R DL 38l AH0E 52 73501 A 49.08%
M 30%, 4 DRI IEAE YA Z A4 B TR], XYSB F JAGP ¥I7E RS 5 FAE Y, DL 3R 4 B0 (43500 R
69.8%F1 74%) ; GZSD TEFEE] 9 M) , PLF5Fh N IL4EFF (54.3%) ; GZQYS TERER] 12 Ry, PLFA Ay it
(45.8% ) FIEH (26.6% ) o 4 MEHLIIILA PLEF 26 (1 2) o
2.4 WY ZEEE

AAFFEBEHE Chaol ,Shannon-wiener I Simpson F8EU BN FEAS N AL P Fh IS 19 =F & JE M 2R R4 T 4017
Chaol #8550 s WekEAS REVR ) 32 E B, Shannon-wiener 5 80 WLREAS Fp R VR 1) 2 RE 1 Simpson BB WA
AR SRR, the 3 AT UL, #E-E H AT, GZSD Al GZQYS H Chaol F8%L( 410 9.67+1.15 F1 10.22+
0.19) ¥ B %7 T XYSB Hl JAGP Y Chaol 5% (#8 5£0.00) ; /\ H Hf1], JAGP ) Chaol §4UHAR (b 2+
0.00) ,XYSB F1 GZSD f4 Chaol F8EUH[H (M 3+£0.00) , GZQYS #x & ( 4 4+0.00) , £ GZQYS B A F =AY
FhE &, GZSD 1 GZQYS 7E-£ H L AJfY Shannon-wiener F8EL( 4318 2.14+0.17 f1 2.41+0.18) ¥ B E & T
XYSB Fl JAGP ) Shannon-wiener 3848 (4354 1.55+0.02 1 1.53+0.06) ; /\ H #1], GZQYS #J Shannon-wiener
B40(1.66+0.05) B3 T XYSB JAGP H1 GZSD (43 %14 0.91+0.15 ,0.62+0.25 F10.95+0.25) , £ B GZQYS (¥
YyFh AR, Simpson FEESETT45 55 Shannon-wiener F88(GE TRV SR A F R HE , 2B GZQYS L #Fh
FEHRREZ ST XYSB JAGP fll GZSD, Choal 8401 Shannon-wiener $8 #0# K , Simpson 5 £/, Ui B #¢
AR RN R A 2 R I, GZQYS Ry AR Y By w2 AR A, HOOR GZSD, B AR
XYSB, A2 JAGP, 3FH. 4 MFEH-L A AR & B B2 s T\ A,
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100 -
[0 #&4 Ageratum conyzoides
. BAE &1L Bidens alba var. radiata
. 4 Lonicera japonica
75 L . HHIE Hypericum japonicum
< . W& B W Acacia sinuata
§ . &AW Acacia farnesiana
= _§ B L3 Acacia catechu
H# 5 50 . WAERB 2 Salvia farinacea
E s . Y6 Salvia substolonifera
‘% . W f4 55 Buddleja lindleyana
g . W AERS Sida acuta
25 - . 4&BH-H Hedyotis chrysotricha
. 15 L H-3E Hedyotis assimilis
. B3 Vitex negundo
0 . W4k Vitex quinata
THEM 8H A THLEA) 84 b4y THEA) 8H Ay THLEM 8H LA
Early July Mid Aug. Early July Mid AugEarly July Mid Aug. Early July Mid Aug.
WATOKILE HEWRES  BMNTDHE BT FRL
HAA R X
2 7[R B B A IR AR D B Y R AR X B
Fig.2 Composition and relative abundance of pollen plants of Megachile strupigera from different sample plots
F3 ARVIMERFEEYR S EEER
Table 3  Alpha diversity indices of pollen plants of Megachile strupigera
bl Chaol 54X Shannon-wiener $8§%% Simpson 8%
Samnl Chaol index Shannon-wiener index Simpson index
ample
plots 7H LA 8 Hhfy 7H LA 8 H iy 7 H 1A 8 Ahh)
Early July Aug-Mid Early July Aug-Mid Early July Aug-Mid
XYSB 5.00+£0.00a 3+0.00a 1.55+0.02a 0.91+0.15a 0.44+0.01a 0.66+0.07a
JAGP 5.00+£0.00a 2+0.00a 1.54+0.06a 0.62+0.25a 0.47+0.02a 0.73+£0.14a
GZSD 9.67+1.15b 3+0.00a 2.14+0.17b 0.95+0.25a 0.30+0.05b 0.64+0.12a
GZQYS 10.22+0.19b 4+0.00a 2.41+0.18¢ 1.66+0.05h 0.27+0.04b 0.37+0.03b

AR A T bR 22 s RSB IS AR IR (/NS 5 B R B AR B 22 5 R I35 (P > 0.05)

3 Wit

DNA TP At BE SRS iy 51 U o 1) 265 52 R R e (R B R A I, LR T IR TR 10 43 2K 2 i se St 720 AR
FEIz 2T U REA R SE Y R BEUT I I KR A AR ) R T AR, ORI, AR () 56 PP 1) 8 ) A S8 G 1P 22 S A
Ko Bruni %N rbel FFHIFERE LY Fh %52 P RE J1 76 B, ITT ernH-psbA J2 %6 5 WA AR X 45 85 14 7 471
Richardson %2 Ak 1TS2 J3 81 76l A FIVRR ] 28 550K, R LE 0 4 78 2 v, HLA 45w A e . RS el
trnH-psbA F1 ITS2 FE PRI EA TR S8 2 i), R0 RS BEE AR 55 52 2 Fh 1R rbeL+trnH-psbA+1TS2 41 G 1E
Ry WAL A AR TE DNA Z5TEAD | BEVER 1Y) 45 1 B I IR Th AL ) W) b A 2L

WG] T ve B PP i T R AR IORE A 51 I B BB AR 15 B SRR T 9 B, 10 Jw . R,
DDA [F R 22 [ OBy A ) £ W B — g i 22 5, JUHE B A B ) GZSD I GZQYS P FEH B AT
BESYFEER . M Chaol F8EU5 1T AT LLFE i, GZSD F1 GZQYS 1 v Ak B i M Rl AL 53 51 9.67 +
L1501 10.22+0.19,, AT S PRS2 B D) R B0 HA 8 A 10 Fft 4 A M A ] i 300 iy 400 ol = 3
B W T RS ) MR P B ) B S I T AR, — SEREAS i) SEBR AR RE S AR . 53 b, AR
GEH AT S BT 45 2 R AR B A LB B 1) 12 e HLA P R AR A (4T AR B Lysimachia fortunei 1 B3
Polygonum dichotomum) . P, FRATIAFKEL 100 A5 5a B AN J2 LA 58 42 Sy R A B S s P b 5 i, (LK
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X FEE OTUs B4 5 BE A ZREPERZ AN 100 el B PP AR A Sy — T 2R A T 1k, B e 2 o
DD B SR U AE X 8 ) M R

1Ly I 55 D REXS A 25 R GE M AR RIS S 28 OG22, 1] - M D7 s s R RORE ) AR ek 2 R
ER 5 ZREPETE I Y RIS ) 22— A S A by B A T L R G, S A 2R 2 A A
FAEMIOCR P ARWRGE R BRI ) 7 =% 1 B D) i 0 oy 5 A 400 22 R P I 5% i AR W1 . XYSB
FIJAGP i T A NS SRR B , A T 5, S 20k AL = & M AR PR GZSD il TARIX G
N RN ZHEAR B Z | (R IR 00 5 5 BE AN 2 BEVE R e 5 T GZQYS AL PRIP XN, A TR E R A1
R A o R, st R O R R MR DD S A DA ) R R X T RE S
NATIRREA K,

Requier 55 WF58 K B« 52 2 HOAR W) A= 00 22 R P 0 251 P A3 720 A1 1 53 ), 8 8 A /S [ 39 sl S T 4R
VIAEZES R AOTFEIE 0 PUR AN R R A 355 3 BEDT - Sty DR W 2 e A T 20 A, 329 S 7 2 b o)
FYIE 2 AR TR R 2 B b o 2 e 7 AR Y B b, B B A 22 AL TR 2285 | 1% e D5 A
HIP) RS R REARA S, (O D REHAS ) I 30 18 U AE A Pl 28 SUAFAE — 8 A8 X, HLH D5 A )
A B R AR, R8O I A ST Z BB AL B2 R, DAL, AT TN A SRR L R R
D) e 32 SR TRAR ) | X AR F BRI SR I A AR S B T AR
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