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Pollination System and Reproductive Allocation Strategies of Dioecious
Tree Salix dunnii

ZENG Siwen'!, LIANG Tian!, LI Linxin!, XING Xiaoge!, CHEN Hongpu!, HE Li"**

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350000, China; 2. Eastern China Conservation Centre for Wild Endangered Plant

Resources, Shanghai Chenshan Botanical Garden, Shanghai 201602, China)

Abstract: To investigate the pollination system and reproductive investment strategies of Salix dunnii, the floral
characteristics of flower and catkin and population sex ratio were investigated, the visiting insects were collected
and their visiting frequency was calculated, the fruit and seed sets were calculated by bagging test, the volatile
components of catkin were determined by gas chromatography-mass spectrometry (GC-MS). The results showed
that the sex ratio of population in Dongbian Village was significantly male-biased (& - ¢=1.28 I 1, P<0.05),
while it was in equilibrium in populations of Guodun and Gaodi Village. The catkin number of male branches was
significantly higher than that of female branches (P<0.05), and the male flowers per catkins were significantly
more than female flowers (P<0.001), but the average length of female catkins was notably longer than that of
male catkins (P<0.001). Salix dunnii was wind- and insect-pollination, Apis cerana was the main visitor, which
showed significant preference to visit female individuals (£<0.001). The relative content of S-caryophylene in
female, which is attractive to A. cerana, was significantly higher than the male (P<0.001). Furthermore,
[S-elemene and linalool were only identified in female catkins, which were attractive to honey bee too. Therefore,
it was suggested that male S. dunnii allocated more resource in producing male flowers at flowering stage, which

was probably beneficial for wind-pollination, while female plants fought against the “pollinator limitation” by
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increasing the variety and output of volatile to improve insect-pollination. Salix dunnii possibly improve the

reproductive efficiency via the combination of wind- and insect-pollination.

Key words: Salix dunnii; Reproductive allocation; Pollination system; Visiting frequency; Floral volatile

WMEHE FARFE L) SRR 5%~6%1, HE
B FER 53 T 3 B HE A 4y B R ) 2 PR o M g
MRAS RIPE S ARAE AR FE D Re EAFAE B3 0 5, HEME
AR NN T AR A, TMEYE AR AR TR AR R R
B A METE R SRS, R YRR AN TR R 40 Tz K
THENED, Rtk Z A EY T, R E R B o
TC B 22 BRI, MERRTUIE 45 S B A i BE 22 DR . 5
FHERMSAMY SR TIRE. R KA X, 15
TR RN TEGE R S ldn RGeS B IR R0,

AL By 22 48 S U4 K 2R SR 40 DA Dy ot M
Y EERME R RS, WA UL AR R4
i LAE R R P RO R ORS00 R, U
A FBOE I 1Y I A6 250 R 4E R A6 K mT M LA
PREFARK I ZRE, diite ) B HOR TR
T CnAERs « FE3S5) Mg AT Uifelt . ALk 2 IR HilfR
Pt (Pollinator limitation hypothesis)” I\ ALKy 18 &
[RI HfEAE e [R) B $2 AL A8 A0 AR 3 2 PhAE N, 1 S0
REEHEICE IMELE, I U5 i HEAE I %12 Oy
AT A Ry 2 A A U5 0] R R g, EAE 2 I U
RGBT DR R 5] 510155 S >k
WenEk B, DARF ST E. o T HAREGE
K F G B MEREE SRR, eT FERERE A A g AT AR
B IR 3 TSR A T BT AR B AR NI T

K 25 R ) & MRS A 308 B TBUI 42 00 1 A% K
AL B8], Tollsten ZEA6I T M1 & (Salix)FE 4
TEALHN(S. caprea) KMN(S. cinerea)Fl S. repens HIME
TEAE 30, N0 A 0 M AR ) 4 i P PR
T B RIARAE, AR T AR AL A K P Re i
S AL 5 [R5 I BEE AR, DRAEAR R0 IR 30,
Détter] U0 B AEMIIE B HE R WEAT 7T, AR
TERRIY 1,4-— FEUROR & 5 LUMERR T /5y, DRI B B
51 770 75 E AR TR R B EAIE IR B . 22 Tk, AR
T 745 P ARABA I BURE R B A B vy LU Ag1 (I 5 4%
K IR, HEEIRTER7 B ) ) XS 20T 3 — 3
FIE B EHAMN B T AEAE, 7RI — B 5.

Mt &l (Salicaceae) il J& 7£ 4 BRZ) 47 450 F21]]
BRI MERE SR . 2B Ry RS0 R
HBR A AL R a2 TS [E) 3 X RN AS [R) 2 A
JEE R ) RN IR () A% 280 5 BEAS R, AL

oA IR JLP 56 4 UBEANEE, 0 S. lasiolepis YK
TR REIL 99%, RIJLF-5¢ 4 S 1 S, lanata
FIS. myrsinites 1) AL R 30FAN 8% FH 2%, HIJL
T5e 4 G, HAN, S. lapponum. S. herbacea- S.
reticulata 1] BIFEALR R 0N 47%- 57%F0 52%,
S M R AR RGP A JE R P 7 MR
VR P48 AR T P BT N, [ I i A IXVIBE A e 2 2% A
DAFR T SRR, X M TR IRAIR D

A AKATMN(Salix dunnit)y HFFFENT %, @i
AR KNI A E R R GE. EEUIEER
gu, PERIELE] . FEAGEFAFAIE S 35 R VIHIFNSE AR
T, PRI MR A AL A A A 5 T SR

1 MRLRN 714

1.1 FFFH S

AT EAE 3 NIRRT, mEE =
Vb By IR S S0 (117°38'55" E, 26°25'39”
N, ¥k 190~229 m)AlEAf(117°39'48" E, 26°24
59" N, #31k 217.4~2242 m), MAREA T L4
FFVR B 4304 (118°2'46" B, 27°46'45" N, #k 205~
212 m), AT MR SEIX, =T
I 209 C, FE¥IFFKE 1 268 mm, RFILTHHEY
211 °C, FHHEKE 1158 mm, SAEIRFVEE

1.2 FERZEFF HIRFAEGE v A7) LE 451

Xof S SRR ey A 2 ANKRERIET A1 5 S8 B HE )
EHERRAE 7 JEAT FeAE T 2 R 20230, FE R A v
R BEA LA I 5 R AT IOk, P38 4~5 Rt
PRANEERR BT R (PIHIE 19 B, . HE52 0105 9 F1
10 #%), FEMREEENTE T R4 KR T 20 cm
(AR S 73 R A 5 5~13 1R, GeitFIE B K FEFITE
P, R EE IR L, RS FE N 0.01 mm
{2 i AN b= @ S o N AL e LD R N T R
(LEICA DFC550)fat& 46, ok, it 8~46
ANEAE T B, Bk A BEAR T B = i 2%
TPE B, ALK 1 em iF. LT HE
FRTHOEAT ST, HETEIPIL 5 2/ MEFFF s —
B(E 1 A), BT e LA E <5 T 4t
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P AL EORE R 2% 4 Bt AT S A . DA
A AR, BT (REPE)ER 0 (WEVE), DARRECN
AR HER 1), BEALABE S 2 A B AR 5
20 FRAZ 2614 51 300, 40 MEFT, Fiit ki sk Ak
FEACFH B KRB, IE ) SRR
157 (generalized linear mixed model, GLMM)?6-27]
X AT A AR A 2% B K BE R 4 A7 KA
FLAE T AL MBS S AT B3 VR FE R B0 (P<0.05)
1 F Microsoft Excel 2016 #4783 48 iH 115 .

MR PG 2R 2K ATV, X FRIORS . A A AR 2R
AT A R A A AR AN E B AR N RS AT Gt
{#i | Pearson’s Chi-squared test X 4 71 L 451 (M / )
s 10 1 ARG BB R R (P<0.05) BEAT AR LG .

1.3 KEW{ER RS

PR ST A iy N BRI & 5 BRIERR, 23701
%5 9 XG1~XG5 FI LT1~LT5, T3 H 2413 H(K
FENIWIAE ) HEAT B4 R B0 224281 KA AE /S
B2, BRI TEREN, &
3R, FAREE 3ANER: OBMKRILE, @F
100 H [RIFEJE w4, FEk22 NS4 @R iEA
B8, DHRINKAENTC R & A 50 AR e
SREE S L

T 5 (2 4 F R R) )R I AR B R AR A 4 5,
T RIER MR 2%, FIFHAM Bt IEH K& R
TRYE, URRNKEREE MR, HE
JERFRGE L, HRFE = MEFIEHEKEIR
SERUZACT BT E R SLE) < 100%; 4558 F =K F IE
WA T E B AT < 100%, Hd, EEAER
SN AR VKRR E IEERR T, mCE RS
WEM TSR, REIEE N RASE, BE,
MCE FhF okl (. 54800, SR =07 %2 5
HT(ANOVA)RAG I T35 JE L3 | P35 4 S22t 77
AR B CERMRAES . EWLS KAL) 2 [AIfF1E
ZER.

1.4 FEUER RAYTIEE

1 5 ST IO KRN R A S 3 R B R O
BHTHEESE 3 d Mg, & HWERIIHER 5]y 8:00—
18:00 (1HRIA 221 (8] A 2019 4E 3 H 12—14 H,
T3 H 14 HIAR KRS, N T BIEMEFiE, T2
3 15 H), MEJiE R AR et 38
AT 1) 45 B AEAL P B 0.5 min () B HUgEAT

A, VO MAT (S m)FTRE N & R VI 1E B
0, WERERREE 30 min S IE, SEitEE 30 min HELE
PR BB R s, Rk R RN R
LRI FER T RTE, Wl bR AR, FrA A B R
BB 51 B 4 €

X H Microsoft Excel 2016 F1 R v3.6.3 #EAT £
it H IR, £ H Pearson’s Chi-squared test X
VIAEIR AT B AR A 56 (P<0.05), #& V516 E
S AT AR AN P ST 25 H U5 A IR B % R R
R

1.5 BFERM T

HYZR T ) AT A B A 34 R G % o A e
P& 4k, BHRCREIANEE, it 24 METFFE M,
[ AL 2 M 2= S AR RS I IR . SRR AL i A
A PN K 25 ] SRRk 43 (el Wk o 2 R0

I T3 2 6] A 35 BU(SPMIE) i 5 K AN AE 77
FERYIIATRAE, AR PDMS ZEHL(65 um
PDMS/DVB), FJ 4 4S5 AH (il 5 20 € AT I
[) Ji W& Bk FH A (LECO GC xMS PEGASUS HRT 4D
plus)iEAT 44T« RAATIEA(3S C) 1 h, HIEFIHER,
[ ECLAE 280 'C FE1k 0.5 h, PUEZEHLRETHY
280 ‘C#ZAk 5 min. KE IR TELIE N R,
BTAAMEES 521 em Ab%HL 0.5 h, $RH4ERL
Ja N GC-MS #FE f#H 4 min. —4E GC %15 7:
Rxi-5Sms £1 2B EF(30 mx0.25 mmx0.25 um),
HRER A A, HE 40 CLRFE 7 min, DL
3 “C/min FHIEL A 260 C, fR¥F 10 min. fE4& IR
280 C, #FHFEORFE 280 C. HA NGRS, W
N 1.4 mL/min. 4k GC 14 v: Rxi-17Sil A%
EANEFQ2 mx0.25 mmx0.25 um), _4EHEE—
YIRS 45 C, RS IR R AR Ak e A
F+15 °C, KA 45, FERIIK 0.8 s, FFKAIK
1.2 so MS %0 DL T2 7 UEBD S, 4
Yl 35~500 amu, FLTREEN 70 eV, BTIRIRE
250 C, WAAEIR 240 s, FHHIHEE 200 HE /s, —4E
4 MS 2614 — 30

P2 W) % 8w e R AR B O A T B R
(NIST 2017 )N wiley10 %038 ER R, HS 04
SCER BRI DA AL A, TR BT AR SR B AR
B T RS I PR = 3 2 2 SRR R REA AN 1A
HEAE P FEA B8 TTVEM A, m&RAMEH T 104
WERE P REA I 11 ANEAE T FEAR AT R 824000 #T e



360 A AR R ) 4

30 %

fRHE CAS =5, FIFHALIEM (https://www.chemsrc.com/)
TR SV TR o X MERELE P45 R & B 0BT i,
TR BN FEASE R B 07 126 5% Ay A S R T
1% H 5 hrAE P AU KT 85%, ik /54 1
ANMELE P RE A AN 2 Lk ok, BRI 1 9 A
MEREFPAEAS S 11 ANHETEFPREAZEAT NMDS 7347 -
MR A8 AR B 2 4E br FE 73 Hr ik (NMIDS), i
Vegan (https://github.com/vegandevs/vegan) (R v3.6.3)
Xof WERERR AL P 45 R DAL BSOS 7y 3EAT &l 73, DA Stress
EEERD, 3G R )V HIr NMDS HE7 45

A

S AL Male flower
i) b3k

@y .. Anther

B e
Stigma S d

2
Filament

- L
gy 8
Floral bract

JiRAA

K
Nectary

Q#fEAE Femle flower

A B E BIARIE, FFREAS AR AR PR AH AL £E — 4
P HEAT nT AL R B2, SR Mann-Whitney U test
AR P45 R AR & AT BB VAR

2 SRR

2.1 FERTEFFGETH BRI LI 1 5L

KAEMIIEICE 3 H B & 4 ] M), 1E28it
N th, HETENMIMETER) & A IRR (& 1: A), WTELA
B ST EORIE

e\ &{' 3

>R \_‘%ﬂ; . “

K1 KRN E AT TERS - A METERNMERE; B: TEFPREYD, /R B/ET7 30, AEL) 5 20— 48, C: MEFER; D: ARV W ETE 7, B: METEFFE S 2k

FrR =1 mm

Fig. 1 Morphology of male and female flowers and catkins of Salix dunnii. A: Male and female flower; B: Cross section of male catkin showing about five

flowers per round; C: Female catkin; D: Apis cerana was visiting male catkin; E: Nectar of female catkin. Bars=1 mm

iz H GLMM XK AEMMERERR 1 em A 264672
T KR B P AL EOEAT G (3R 1), L& 197
MR 2 (iR 88 4R, HERR 109 1R). 3 044 NEF (I
T 11994, HMEFEFT 1 84541, FH4iit 375 MEF

R RAMIELERR AL 7R3 AL

Tablel Catkin characters of female and male of Salix dunnii

(MEFE 134 S, HEAEFF 241 ) EMIAE. 4558 %0,
TR BT BE R 26 AR TP B 3 2 T HERR(M: 0.53+
0.03, n=40; F: 0.41+0.03, n=40; F=8.31, P=0.005);
A MR BAC T AR E B B 2 T HERR(M: 1102,

1E/F Catkin AT Guodun Village AT Gaodi Village B2 Total

B AL T2 WERE Female 0.34+0.03 (20) 0.45+0.03 (20) 0.41+0.03 (40)
chag;:;:;;mber per cm bk Male 0.37+0.03 (20) 0.66+0.03 (20) 0.530.03 (40)
P 0.630° <0.0001"** 0.005"
K MEZEFF Female catkin 67.43+1.22 (300) 62.37+0.83 (300) 65.17:0.75 (600)
Catkin length (mm) HEfEFF Male catkin 59.05+1.22 (300) 60.240.83 (300) 60.470.75 (600)
P <0.000 1°** 0.068" <0.000 1
1% WELE)F Female catkin 61+2 (40) 59+2 (40) 60=+1 (80)
Flower number per catkin HEFEFF Male catkin 110+2 (40) 11242 (40) 110+2 (80)
P <0.000 1°** <0.000 1** <0.000 1

*: P<0.05; ¥*;: P<0.01; ***: P<0.001; ns: NE#; &5 N AR

*: P<0.05; **: P<0.01; ***: P<0.001; ns: Not significant. Data in brackets indicate number of sampling.
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n=80; F: 60+1, n=80; F=611.63, P<0.000 1), fijif
PRI A S R K T RERR[F: (65.17+0.75) mm,
n=600; M: (60.47+0.75) mm, n=600; F=19.81, P<
0.000 1]o B] WL, KAEANMERERR A 266740 187
INERILENIAE i P S e G o

JEFE BV T A 4 SRR (] 2), RIUA B3
M3 © 9=1.28 : 1, n=336 : 263, =422, P=
0.04<0.05), FREAT(Z : 9=1.21 1 1, n=318 : 263, y*=
2.423, P=0.12) & #iAt (2 9=1.06 : 1, n=132:
125, 7#=0.049, P=0.83)¥J R B E W 1 © 1.

2.2 BERFR LR
AT R KRN EE R T4, 5 E LS i
N, HERRM BRI BRI G, BASiT T 4 K

R 2 A R AR A S

Table 2 Fruiting rate and setting rate of Salix dunnii

FEMIMERR (R 3A XG1. XG2 FiEtiAt LT1. LT3)
4053 MESL 16 930 FiflF. HAo, BRRALS
IR A =42 297 M, A REGR, R
0.00%; = MIL8 A 2 L7 A 562 A2 A 427 Nk
AR, HEREIL 43.90%, HOAREAE 718 Kk H Fi
TR 61 R E M T, BIRRE FHIBEKIL™4 116
AN HR 2 551 AR, R FEIE 90.90%, ik
HARAE 14 844 Ki K B FI1H1 1307 KR EFI¥. £
B TTZ 3 HT(ANOVAYR W], B SRER 1) RE R %
BEEHTEMB LI (F=9.63, P=0.02), EMZ it
HDEm T EMRAUS A (F=8.94, P=0.02); H
SRAL R (1) 45 5 R 5 B A8 Ab L (1) 25 S AN I 3 (F=
0.87, P=0.39), £ M 4SAbH P38 e % B2 a1
BRI AL (F=14.53, P<0.05) (¥ 2).

ERERAAS Sulphuric acid paper bagging

ZM4¥ Mesh bagging

848 Natural pollination

FS /% SS /% FS /% SS /% FS /% SS /%
XGl1 0.00 0.00 8.62 16.00 85.09 80.33
XG2 0.00 0.00 31.39 89.80 94.12 87.71
LTl 0.00 0.00 63.21 82.65 84.74 91.65
LT3 0.00 0.00 72.48 97.67 99.58 97.52
SE35] Mean 0.00 0.00 43.93* 71.53* 90.88"* 89.30

FS: FERER; SS: 4hs; *: P<0.05; **: P<0.01.

FS: Fruiting rate; SS: Setting rate. *: P<0.05; **: P<0.01.

2.3 FEYHER B KIVTIEME

AHIE TS PO S e KM ) U e B 4 H 22
Bl 40 J& 44 Fh(EE 3), FEZMEH H (Hymenoptera)[t]
&Rl (Apidae). FEi% R} (Halictidae). 1% R} (Ves-
pidae). Mg Fl(Andrenidae)Fl i %} Tenthredinidae);
X H (Diptera) [ 5 1 &l (Tephritidae) « £ 1f 16 £}
(Syrphidae). 118 £l(Anthomyiidae). NN 18 £}(Calli-
phoridae) . Jik 1 #} (Sarcophagidae) . #% 1= &} (Empi-
didae). TRl (Bibionidae) Al £H(Muscidae); Hi#
H (Coleoptera) '] Bl L £} (Coccinellidae)~ g i H s}
(Lagriidae). {£7% #}(Cantharidae). % H £} (Carabi-
dae). K¥iHFEH(Erotylidae). % HFl(Curculionidae)
FIK - FH(Cerambycidae); -3 H (Homoptera) [ i
#l(Pentatomidae) A1 M- 14 £} (Cicadellidae) . MEMERRIE
AU R AR EER BRieR, R, Haggt
FsARL BIcRl SRICRL. SRfRA L RHR AR,
MERR R 1) U7 16 B A AR R i R R b R . g

B2 5 W& (Polistes jokahamae) 5415l ~F 251 5 -
JE& . PRMERL R, MERRIA B VTR B R AR
I R 21 20 4% B0 (Lemnia melanaria) LA Ay i FE
BhE .

FEYAE R OB IR H 1 A 3 (4pis
cerana, 1 793)H1f& i L 58 Bk B 16 J& B 1 (Lasioglo-
ssum sp. 1 Fl sp. 2). B HHERR SR B AR
45.65%, i MERREUIE BRI 52.50%, IRk FE LR
Rz, 3o o e U5 46 B HRU 18.84% 3 A
11.00%9, HAZEEIEAN 0.5~5 min. HALV#E RS
G390 o T MERR SR DT A6 S R 35.51%3 1 36.50%9

XHUTAE I B AT 3 d WA, S5 RE (R
2), 12 Hj i M i s AR B (37 )2 T U5 I kA
(12 K, 13 B e R4 H) 5
HEFE (26 FOAT, 15 H7 RMELE ) Fh R i (44 )
2T Ui M HEFE (25 ), A a8 i 5 25 4651 e U e
16(=8.07, P=0.018<0.05).
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Table 3 List of main flower-visiting insects of Salix dunnii

J& Fh 41 Number (1) #Z Frequency (N/d)
Genus Species Nt % N % VF; VFp P
L IR Apis IR E W A. cerana 105 5250 63 45.65 35.00 21.00  0.018
Common R NkbE IR Lasioglossum  sp.1 15 750 17 1232 5.00 5.67 0.590
sp.2 7 3.50 9 6.52 2.33 3.00 0.810
&R Polistes Wity P. snelleni 2 1.00 1072 0.67 033 0.220
HIE & Vespa HMEA% V. velutina 3 1.50 2 145 1.00 0.67  0.400
Ik L&) Polistes 21 54% P. jokahamae 2 1.00 - - 0.67 - -
Female R JE Bactrocera sp.1 1 0.50 - B 0.33 B -
sp.2 1 0.50 - - 0.33 - -
MFLJE Harmonia AR H. imidiate 1 0.50 - - 0.33 - -
FfiEBld ) Aspidimerus  ZLABRGIERNR A, ruficrus 1 0.50 - - 0.33 - -
TR H&JE Polistes [t & P. rothneyi - - 1 0.72 - 0.33 -
Male Ki&gJg Xylocopa TR X rufipes - - 1 0.72 - 0.33 -
sz Philophylla FH-SZE P. aethiops - - 1 0.72 - 0.33 -
S2UFIE JE  Melanostoma 7S WF M. orientale - - 1 0.72 - 0.33 -
HEWFE Episyrphus WA WM E. balteatus - - 1 0.72 - 0.33 -
FICLE Lemnia LI A L. melanaria - - 2 1.45 - 0.67 -
KR8 Anisodactylus FRPEL B A. punctatipennis - - 1 072 - 0.33 -

— TCHE; New N 203007 ML HERRIC) E RBCE VP VER 28BN RER VS FIME MERR IR IR R

—: No data. Nt and N, are number of visiting insects of female and male plant, respectively. VF¢ and VF,, represent the number of visiting insects per day of

female and male, respectively.
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W iRk PAEEEYE Male A. cerana
N Uik TR Bki% 458 sp.1 Male Lasioglossum sp.1
O ik MRk %% s sp.2 Male Lasioglossum sp.2
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Fig. 2 Daily visiting frequency of main visiting insects of male and female Salix dunnii

2.4 EFERY

MERR AN RERR I F R 14 B, MERRRRA O 9 F,

HERRRS A 1 15 Fh(R 4). MEHERRIE P 30H # R1
SN B R T E R, MERRLLEEVR 2 19 -1 )6
(P<0.001). 2-F& T H5(P<0.05). FFH I H
AJE(P<0.001). 2,2,4,6,6- 11 F F: BikE(P<0.001). J\
FH 36 34 DU B 48 B2 (P<0.001)« Germacrene D 1 2,3-
dimethyl butanedinitrile; ZERKLEMEREZ FIH: a-IR

I+ #20fi\ rans-o-ocimene. HAEM . (5)-B-TRMi+ (S)-
(O)HATE MM (3E)-4,8-— HH-1,3,7-F-=H.

X HERERE P 14 FIATHE R ML 53 1#E4T NMDS
73 M7 (Stress=0.16), 45 F % W] MERE AL 7 4% & VE Uy
M EE, (BB REE 3). WML T ANE
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o S SRR ZE R (P=0.000 093 62<0.001).
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Table 4 Volatile compounds in female and male catkins of Salix dunnii

WELE 7 Female catkin J#4€ F¥- Male catkin

o B ) (:=10) (=) CAS o
No. Volatile compound RC /% 0 RC /% o CAS No. formula
1 p-faf7l p-Caryophyllene 14.58+8.34 9 1.36£1.71 5 87-44-5 CisHog
2 a-J§f% o-Pinene 1429+20.85 4 24.09+328 5 80-56-8 CioHis
3 2-HIFETff§ 2-Methylbutyronitrile 10.56+15.34 5 032+1.07 1 18936-17-9 CsHoN
4 WIR[3.1.0]1C %%, 4-FIH-1-(1-BEZ5)- S R4 10.70+21.23 2 - - 58037-87-9 -
Bicyclo[3.1.0]hexane, 4-methyl- 1-(1-methylethyl)-,
didehydro deriv.
5 HARZHIERESNE Decamethylcyclopentasiloxane 8.48+5.81 8 098+1.19 5 541-02-6 C10H3005Sis
6 22,4.6,6-T HILBISE 2,2,4,6,6-Pentamethylheptane 6.16+£6.90 8 0.25+0.83 1 13475-82-6 Ci2Has
7 MR WEKS Ethylene diacrylate 591x17.72 1 - - 2274-11-5 CsHi004
8 #xJ% Sabinene 5.19+4.70 6 13.99+134 7 3387-41-5 CioHis
9  trans-a-Ocimene 4.96+8.89 3 6.95+21.8 2 6874-10-8 CioHis
10 J\HIEIARPUEESAKE Octamethylcyclotetrasiloxane 4.46+3.86 7 0.15+0.49 1 556-67-2 CsH2404Si4
11 Germacrene D 435+4.27 6 120£1.60 5 23986-74-5 CisHas
12 2,3-Dimethylbutanedinitrile 3.14+9.43 1 115329 2 16411-13-5 CoHsN
13 FA#EME p-Myrcene 2.08+2.23 5 594+524 9 123-35-3 CioHis
14 (-)-p-i&Mi (-)-p-Pinene 1.57+3.85 2 406+9.80 2 18172-67-3 CioHis
15 (S)-C)-F75H (S)-(-)-Limonene 1.12+1.73 3 2.15+2.87 5 5989-54-8 CioHis
16  p-Cubebene 0.73+1.46 2 - - 13744-15-5 CisHas
17 (3E)-48-—H3-13,7-F =% 0.33£0.99 1 0.86+1.57 3 19945-61-0 CuHis
(3E)-4,8-Dimethylnona-1,3,7-triene
18  cis-Bisabolene 0.31+0.94 1 - - 53585-13-0 CisHas
19 K hE-a-JR)Mi (-)-o-Pinene 0.27+0.80 1 - - 7785-26-4 CioHis
20  p-Copaene 0.25+0.76 1 - - 18252-44-3 CisHas
21  J5#%EEE Linalool 0.22+0.66 1 - - 78-70-6 CioHis0
22 B-HEENM p-Elemene 0.18+0.54 1 - - 515-13-9 CisHas
23 A-FLEAME (+)-0-Cadinene 0.18+0.53 1 - - 483-76-1 CisHas
24 (H)-AFEBME (+)-Limonene - - 1437+1832 6 5989-27-5 CioHie
25 (2)-3,7-=HH-1,3,6-1 )\ =4 - - 6.06£8.95 5 3338-55-4 CioHis
(2)-3,7-Dimethylocta-1,3,6,-triene
26 A-fhT HE-2,6- TURUT MR - - 3761078 2 17540-75-9 CisH30
2,6-Di-tert-butyl-4-sec-butylphenol
27 B (2)-p-Ocimene - - 2.06+£6.01 2 13877-91-3 CioHis
28 y-#ANME y-Terpinene - - 1.98+337 4 99-85-4 CioHis
29 i fiHJ% Terpinolene - - 1984285 5 586-62-9 CioHis
30 JKJr¥s o-Phellandrene - - 1.75+£5.82 1 99-83-2 CioHie
31 37-—HI3-1,3,7-3=J% (3F)-3,7-Dimethylocta-1,3,7-triene - - 1.67£5.55 1 502-99-8 CioHie
32 B-JEM p-Pinene - - 0.82+2.73 1 127-91-3 CioHis
33 (E)-B-F il trans-p-Ocimene - - 0.57+1.28 2 3779-61-1 CioHie
34 kM Valeronitrile - - 0.59+£1.94 1 110-59-8 CsHoN
35  ¥M Camphene - - 0.43+0.96 2 565-00-4 CioHis
36 HIP A cis-Allocimene - - 021+0.70 1 7216-56-0 CioHis
37  (H)-#Mi (+)-Camphene - - 0.16+0.52 1 79-92-5 CioHis
38 2,6- - HI}E-2.4.6-3F =4 2,6-Dimethyl-2,4,6-octatriene - - 0.14+0.45 1 3016-19-1 CioHis
RC: X & O BB i) s — R
RC: Relative content; O: Detected times; —: Not detected.
3 LR FITE SARMIG; BRI HTRE R 43.9%, i
IRERARER A 0.00%, — 250, Ui XEEAEH
3.1 KEMRER RS BAEZEM, ARREIPEEEREN 90.9%,

EMMASRIE SRR, KEMAFELR  EMEAEREZ N, B0 R Rkt A H %
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Fig. 3 Non-metric multidimensional scaling (NMDS) analysis of volatile components shared in male and female catkins of Salix dunnii
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