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WE . F S E WA T AR (Tamarix chinensis Lour.) BIFFEIE  FFAEBIAS VT 4EFH HOFD 2 AT R AN RS, JF 54 34
WHE AL R - BEERLE (P/O) AEMNE AT TR, S5 RERH, BRI LRI 1 d, P/O K 390.9+81.0, KH
RGBT AXFEN. FEAHE NAR, WS T ERES U EN MBI . BRKM FTH4K
K 95.23%. FEHIHI R AR BIENE (15 d) , BAMEBE KL AMTE, 8 H R %, Fikatr= 4 KB Rk r,
EEEEFN TSR RIENM.
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Flowering Characteristics and Pollination Ecology in Tamarix
chinensis (Tamaricaceae) in the Yellow River Delta

WANG Zhong-1i%*, LIU Lin-de?, FANG Yan-ming!®
(1. College of Forest Resource and Environment, Nanjing Forestry University, Nanjing 210037, China;
2. Faculty of Life Sciences, Yantai Normal University, Yantai 264025, China)

Abstract: Flowering characteristics and pollination ecology of Tamarix chinensis were investigated in the Nature
Reserve of Yellow River Delta in Shandong Province. The flowering phase and dynamics, insect visitors and their
behavior and visiting frequency were observed, and the breeding system, pollen-ovule ratio (P/O) and pollen via-
bility were determined. The results showed that T. chinensis was self-compatible requiring pollinators. Syrphid
flies (Syrphus) were the most common visitors. The duration of single flower of this plant lasted only one day, the
P/O was 390.9+81.0. The fruits matured within 15 days. In natural condition, the fruit setting rate reached 95.23%.
The population had a flowering period of several months (from May to September), which produced a large
amount of seeds that would germinate and form a large area of Tamarix shrub.
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1.1 AR EABR

R A RAERN=AMNARRIF XA &R
X BERL 153 000 hm?, LG iHg, REFRMNE,
HyFE AR K 118°33'-119°20'E, 37°35'-38°12'N.
M=AMBREREXNA SRR, 2R SRZER
PWHEE,UEHH, ARTEARKAL, FFT
BERMBER, EERXAELW, KEERZHR, &
ROFEEZTHRE, RHEMAMESBEREA. £
B 12.3C, BB AR 41.9°C, Wik KR -23.3C,
FEWLBI 199 d, EXEKER 5423 mm, KX E
5 1926.1 mm, ZEFELEL K 3.6:1.

12 AR

BRERAE P OB C R0, S S BTN
WEZ GG T BRI 5% Ti R B i AE)F - ERAEREAR
Kif 35-90 Z/MESEARERIET, BHEE Kb
AERERIEF (DFE 3.5 4, BRJLED) EARK
BHELE T - REITEE/N, B PEAL, S oRTE ) B2 2-
3mm. T RS 5 B El A, R E N
B, EEEL 2mm; BEESHBEA, K4 25-
3.5mm; T2, 625 4 =, Afe. 75 L4, =0 5H
AR 1, BEEIARE, —f L 12-20 MERR. MEREEY
A1 2 mm, 164 3, i8R, 0 8, A TR, fEAE R
T, AR ABRLY 1 mm, £ FAE2 Fie2ed B3, AL
Teft SR, NGB0 MR, BE, 1T
HRFHES. BT OREPEWEE, TS R
HYFHAT A FSRR AL SR TES P KT AT s L P 4%
HMEH ZRERNE S RIETF KT ik, BiEgt
T REf R sE, LR aiokE BT,

13 FEHE FHEBRAFAEMBEEE
FRIEE 3 DNBLKITIERAE T, ST A BRTEF
I AHATIEENEE, ER =K. 2 Kudo
Spira FOM vk, TRICHHER 4 MU ATIER S M
RORTEFF, ¥ R T EIIEE FIRT— RPN T2 8%
THIER, MEEEM S NI RIS 50w B vt
BAR. THERREE =X, M\ 7:00 B 19:00 BH1TiEE:
MEE; BITREFE KL 7:00-19:00 [a)34T UK E)
WIEE . CFRUE B RBHRITESR . i
PIFpALEE: — R HRKM T U AFFIEMIET: 21
2O (7:00 B MR AT, KE
W BH, FHEE LR BRI ARIE, K HAE SAr
&, B, PR RN B RIS IR RIE L.

1.4 LHFE N AE
SREE T %, FEE LB BRI
A 20%, 85 R AT IR CA 24 h, BB E 168 85K
o K AFRETEEe], BT =W, ME LTS
R 5B 2 RFEE 3 RETER TR R . KA 3 Mexk.

1.5 #£¥ - BE ¥k Lk (pollen-ovule ratio, P/O)#) Ml &

B3 ANREMI ERTE R, 7EH E VR =488
AL, B IEBRFF RIS (EARTFRO 1A (39
20, SRR RS G FRTEEFHRER
P RMESG AN CBERT: BBE 10m &
B AN ATFM R4 RE R FMII R DB MR &
Ko R BU10 pl THERUEER b, £ BB T4
WHEMREE, EER 3K BILPHEEL 100
HEBM MM EE. BHETHETE,
B R BR, i RS H « 425461 P/O tE A% dE
e S BGR LR BR$H .
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TTEEFEEER, 2HEARB2REIR
ALEBEHER. BROBB I RELELL TR
JEHAT . BRITERMLERACITRNELF, &
BHRAXERNREF. 12d 5RiF45%R.
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2. 0PI, ZHER (EARTFHID . KUH TR
BAH . 3. LS, A BN, 4. FFEiE AN L
BHr. 5. BRFM T, AEL%. RN, 16
WETALSREAN, MERETSPERRLE.
SARFH RS 5 LRH-400-GSIL, 8 K6 M 12 h, &
B 17-27C, B — 4, i 2 MEE: 1.8 2
J& AR BT A A . 2. HRTTIRTESE,
RS HATEM, SRlgiitdseE,
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FFesH . SR ARIHEBRLUERHHE .
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AtA),5 A LasPadALY. RBETESER
g FES, EHAPRE - MERLE RN, A 10d
EARNTAER, E, A XKERFERY, A
AT AR AVITEH. Xt F—AME00E Bk
B, AN AGLUE, EH-ERNEE L, WK,
BRI, AREHAEHER D HITH, H
MR T 7S CARESTT MBI BINEH
KIFERIAT A 5 B b —HE 4 (BRI R1R k)
F o ATRAHEE 10 A¥. X TEMAESR, &1
ML B M B, —FR—R/E SANAE
FEIASEE R BT HAZT 15 d, BRIERI0Ch 1 d, R
ERBAT 15d.

22 s

BORTEFF AR 2 TP BUR P KB M T2 B
7 SERER R B, X — AN B T RO SR TE R R
Ui, 58 1 RIFEEEH —RB D, 56 2.3 RIFEERS.
BB RIEFHIEREWITRAF 2-5d. TEWE
Fritial — A L4 4:30-8:00, RAELFIT, 8:00 2
JEEBHITEIRD . EWRITR, e, L4 E
W HHEINE, EH5FLZ AL 1 mm KH
M. TEF)E, LA A FEM, PR TRE,
B LA RR SR o AR 2 FF S B Te) T 4R
W, RAHE L BT, 8:00 Z BT, JLT-FT A FT B9 1E 2 30
C&#h. RATTRE, BLITHERIT, BN R
N ABF R LINBHE. ETFE, AT WA 7R3
EHEIEMARBRA BT . TFES 2 R, 182 7%
LT EE BTEM B E R, A%, A E R
Bo BRMIRITFIE S 2 RARGEN . WEBAN RS,
SR aT ) B AN G op , S0 O B ) B S M R IR

23 WM/ H . W - Bkt

BRI FREM T, 10 2 W TR &, B &
B REEARR . BEHEEZEKE 24 b, H
WHREEATE . FELREMHRERN 92.0+3%,
B2 RN 81.3+6.8%, 5 3 KK 40.0£12.4%.

XS A BIET A RIS 9 A8 K&
RERIIGE T, L AEK - BRERLL (P/O) 24 390.9+81.0.
K Cruden®HI45#E, P/O 2 244.7-2 588.0 i, B FH
RANFMER.

24 TRBBARHEBETH
C 241 BREVITESE

B FELRE 2 RIS 3 RAYES M
AR 4 REIE 9 RIAMTMEE, KBLE Rt

EHEEEREFE SR, NIFESE 2 R—HEI%)
REH, LFREREFEV.

F MR, ERSREENEFHARRFF
. R 1 RFFELE BRIEF S EELEF LUTER
REdR. MUTESE LRE, WELRAELF
(13:00 EART) < F4F (13:00 LAF ) B R ERHB
A B R (P>0.05), XK R HEKIEFX B #
MEMEEZWANE. BREHTHIER, LF
U5 1€ B B B LR A4 % (P<0.05); T 25 4 Ji5 I 1E
FF EART4HERTYEP>005). BREVTE
BEZRAEW A TR BEAS) A FTER
— AT S L ZMFELT, TR RA s
KEE, TIAE T RIR, Uife B R ARXT 8D

R1 XSMFNERNHIERE (72004 56 A9 H
KA RO
Table 1 Visiting frequency of insects in fin~ and

breezy weather on 9 June 2004

R ARIERF p3: 2idsg
] Natural Em. sculated
. Temperature . .

Time ) inflorescence inflorescence
A B CD A B CD

7:00-9:00 22-215 18 38 4 2 15351 2
9:00-11:00 27.5-295 10 11 24 15 17 12 9 8
11:00-13:00 29.5-33 4 4 3 2 178 0 2
13:00-15:00 33-33.5 3 8 11 6 11 5 710
15:00-17:00 33.5-31 3 0 133 7 2 7 4
17:00-19:00 31-27 1 0 0 0 3 0 0 0

A,B,C,DHIA’,B’,C’, D’ RARARNILRF, BIMEFAE
50-60 %{t. A,B,C,Dand A’, B’, C’, D’represent different inflo-

rescences, each of which has 50~60 flowers.

2.42 ViE R PR RAT R

BMMERUIER R M ENHERE AR
&, {2 LA R s o R e mE N E—H
RREN . H LR A SR AT 88 (Syrita
pipiens) , R EUFURE—H (Eupeodes sp.) , BH friff
8 (Episyrphus balteatus) , KK B UF8E (Metasyrphus
corollae) , ENEAN IR R BF 88 (Sphaerophoria indiana) ,
TERANE TR (S. rueppelli) , DY 4& /i (Paragus
quadrifasciatus) , BPERYFIE (Melanostoma scalare) ,
E AR YT 48 (Eristalinus aeneus) %5, e K ¥
B 4 ki ¥ (Calliphora erythrocephala) , % &
(Musca domestica vicina) FUKEUAGE (Delia platura)
%,

HFLBREXTRIER TLERBRKAE
(1-5 min). ZF 7 LAE SRR L, KO8
JLFERIR L I RTE. BT kEEE N R
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I, AR AT S . BRI IRAT K ILERBAT A
Wb B 26 K ERR B R A B2y B A
ko E# (Apis indica) 7575 B G HIBAEHI L,
BERFER D, BIEMBBEWRE N ARG,
EEH L REE D, EVIEITA L, B SR
WH AR, ¥ HViE o . U X E, B
Ryjm e Fi LR, B e LA #4E
B IV . £ T (Cetoniidae) 7E/N -1 H 4y 1 &
EHRE R, BMNRARRELSF LB SIL
&, ESEE RER R SR E . 03 CF
LB BRI Tetramorium caespitum) “H B 580 5%
Me i on, S /b, HinshaEm .

TR EA T e, HE A R
K T O A SOl 4, X B fE B A B o, 020036 0
BB L MR Z W, XY e HEA TR L&
b B SL, AT SE AT R . BB RR MUk
BRSBTS ER I, RIAEE R F R PR
AR )R R AR R R 40K

25 LA

FREFEIA 2004 £ 9 H 20 HFF 1, 12d J5 4
WELER., NR2 7R, FIE U RBHMIEALL
B, 82 REMELERE F R (=7.697,
t00=2.576, to0=3.291,P<0.001) , % 3 REFMAL
Ro XRY, FHELR, BLAHFTERE, AR
MegEr, 28 2 RASKT MR E E R, 3 X
LSERFER T AT HRHE,

2 HLTEENRE
Table 2 Receptivity of stigma of Tamarix chinensis
20 days after pollination

#BR et e TexBH RELHA Hux
Time of Total Total No. of Fruit set
pollination  inflorescences flowers fruits (%)
IR 5 147 71 51
I
oK 5 153 16 10
11
#IR 5 143 0 0
m

L II and HI represent the time of pollination was on the same
day, the next day and the third day of flowering.

26 EBRENRE

F3K52004 9 H 24 HABRMEST RLW
R R, ZE+ERSNEBE SRS LRE RN
0, EAESSEMEOERE T IRERE &
AJREF R A0, T 50 AE HL Rk 5 T B e fE i

Bl&, X R\ GREIT NEER, LRAE LR
S, BR+ESN BR+SFMA IR R
MSERRY, MARES THI, EXRREER
1% (1=34.33, 150=2.576, P<0.01) . XEH, EHEA
AR, BB BAEAER RIBLE] . R+ AERY
A RKERRSE, BNARZH TS SRR
B, HHEHESR (t=3.3345, t,,=2.576, P<0.01) , 1B
R H B RIES FB RAN (BFERKR
AR MR . BR&MHTH 9523%, AT
B ETNGELR, B5ARXHTHLEEE
5 (t=1.857, ty0=1.96, P>0.05) .

R3I EORERENBE

Table 3 The result of breeding system of Tamarix chinensis

gh %52 qE| TR RE FuXE
Treatments Total Total No. of Fruit set

inflorescences flowers fruits (%)

AR 19 776 739 95.23

In natural condition

B« A L8 15 602 585 97.18

Artificial pollination

BAR+ER 18 640 25 39

Covered with bag

S ANE LR 14 504 456  90.48

Emasculated

without bag

S ELR 15 535 0 0

Emasculated with bag

SE R ] 17 611 21 34

Naturally in climatic

chamber

o+ SRAA 14 501 0 0

Emasculated in

climatic chamber

3R
I EMHARSERNXER

TV HIHF AR T AP AN 2 ICRINR, BIIE SR
IRAEHITT IR . 16 R BTG L 450 B
AR R 7 B A AN TE R BT A RRAE ; TR TR
PERIRTER — I W) FF U B R A ZEAE 7 28 )
HEB, AT B AEE R A K LR B AR AED . %
B BAE/N, AR 2-3 mm, BREETR . TEAEEE,
RESKAEAETE Y R IT, TE 20 f th A, X LB AR AT R
ALK EERZAH R TEEMEN . T METHE
() BAETE i HE S 38 0 SR TE PRI F B e R b
RINEAT, FRAERT AR S b G AERS , BORAE T FF 1
7 2-3d) , BB HAEEHE . IR X TE KT AL Tk
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B BRI R LU 14T SR, BRI AR i R A R
Bawa % A\UHEIR (AR L, B 4 /NSRS LLBRIR 9 T 11
i ERER AL, ERNETREBZNTEM
fpeoe-a, R 40 SRAE45 VT TEE BRI th R 788 RI7E
. SBERRFNIERBRTTERRBRE N E
HIEm, (B4 SE AR AW B MR, R TTRER: Lt
BAEBERETFRE| BRI BEMRE: 4
LR BT AR R N L EAERT BEEH 1
P&, T BB BRAR T FE 2% 1) 7 FE 528 bl &, AT
FETERY 2B PR I,

32 EHMNEERENEE REEF

B HEETRENRR, BHRE TRl &4
VL%, AXENBERE GBI, & B4k
WS, SRR B L L B AT LA AR .

ARV EE ARG T DU BB 5 VAT
HHAEERR R P/O(Pollen/Ovule)® RIOCI (Outcrossing
index) F5HL. FEMIHT P/O X 390.9+81.0, 2 P/O A
244.7-2 588.0 B, EERA WM R . OCL 5 H
A3 (FREEHEZ 2-3mm, I8 A 2, AR5 LT
BT EEA 0, Lk 5HRARFZFRSEHR 1, &t
H 3, BT ATEMTEERE N, WMk
MR SBRAIL RIS REVA 1.

I3RNMAE ERREETREMNEHY

TR ML I BAE e RB Rk . X—
AR FEABEMES NS T EEEEEY,
B RIERIUN 1 d, NIRRT, Bdith
RE1dMviE, mMBEZ RS FABER LT (K.
WES) , BRAREF LRI, & LRHRTHE
RICRER . XERTFITHFHIRRL. K10, EH0
FIE R ER RN AR MBS RN, ARRIA
AT LA : & 5%, BB e R KRl
RE, WIFREFHEEBRE, FABEETH
F 10-20 MEER, XA H KB EF T4 T TR
%M. Hik, BREEHRE 1B BREF
EHRERETE 2-5d &MEM, BRAEVINY
HIEA KRR, RN T X 70— R FF AL S0V
LS, AT S In4E8 T R TT etk . 38 =, IR AR
SER R BB LLERE, B 15d A4, [ et
AFpT. B, BREA BASRAEY, BR BXHA
HEAFENBEN . BEXWENEUELSEHANT
T REFRAR S Bl BT (RN B hik B B0,

BZ, B —5 N £ RS L AER L e B HL

4 ) SR S AR R LA B AR K R T RS
i, FHRTRBEEE AN T, RERRMT X
HE . KR = AW Z BT LR KA R AR EE
HIARE SR
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