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Preliminary Study on the Breeding System and Crossbreeding of
Rhododendron maxiongense (Ericaceae)
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(1. College of Horticulture and Landscape, Yunnan Agricultural University, Kunming 650201, China;
2. Cangshan Botanical Garden, Dali 671003, China; 3. Hunan Forest Botanical Garden, Changsha 410116, China)

Abstract: [ Purpose] To provide the theoretical basis for the protection and landscape application
of Rhododendron maxiongense. [ Method ] In this study, flowering phenology and visiting insects
were observed, and the indices of hybridization, pollen ovule ratio and controlled pollination were
counted. [ Result] The flowering phase of R. maxiongense is from middle April to the end of May,
and the hybrid index (OCI)=4, P/O ratio is 422.48; the main pollinators is 4Apis cerana. The highest
fruit rate of R. maxiongense was 57.14% under the natural conditions, and the fruit rates of the cross
pollination in the same or different individuals were only 24.28% and 17.14%. Moreover, the fruit
rates of artificial cross between R. maxiongense (9) and R. delavayi (3) , R. decorum (3) , R. irrorat-
um (3) and R. molle (3') were 11.43%, 22.86%, 2.86% and 10%, receptively. [ Coneclusion ] The res-

ults revealed that the best period of pollen activity and the stigma receptivity of R. maxiongense may
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not meet each other; the breeding system is facultative outcrossing, self-compatibility, and require

pollinators; the pollinator efficiency is highest under the natural condition, and the low rates of artifi-

cial pollination in the same species and between different species, because it was difficult to grasp the

best period of the pollen activity and stigma receptivity.

Keywords: Rhododendron maxiongense; visitors; breeding system; crossbreeding
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FRAIE R RXTAE RS AL BT RE R AP, F
M NG FFUBFSE T 6 Fh A #s 1Y FE BS 46 7 FF AL BT
B, AZHkyE . AEERRHIE . A Y2 E FRh i &
o7 BN RA DR A N T 2458
BT BOR R B EAA FUT AR A S B A
FRE, E XA RS IR BB REV A = Hf
AL S HA, 4 Fhokt B 4B, miT N BEoR R
KR RS AL TR A YY) B 2SR H AL Ry 8 Tt By
14 [ S A6 SRy H: 32 8452y J L1

iRt HY (R. maxiongense) JNFLASE} (Ericaceae)
FHES )& (Rhododendron L.) %), HERHEARNT, &
WAL, H20.6~1.5m, HIEEE, 168 H
tBmad, BARSMWTNE, 2iFfr458
B REA, BT SEM D RTESEA
ity o b D Sh kL, A A S e A, Ok
IUCN(2003) 518 Gy fE ™, AWFFEn =
HY AR A BY R A ) S MR RS AT T T AR S Ak
EHAWEE, it 1A es. ek-mekit, ik
T T NTERE R, BF RGEMAEsLH it
T TWE9E, BN = g B AR AR R IR n R4
Fel bR BB it e B 4 I S AN AR

1 RS

1.1 Wit S

Hi O BR VLR F ARG XL Tk 25°23', AR
2:102°73', ¥k 2400 m 4, HIE (2 30~
60 cm) ZE WAL A L b B VD i £, 44
pH 7E 5.4~5.8 Z 0], SEGMRME. 12 XA 4% AR
T T AR FE IR T Ay S, H AR TR R 2H AR
PINTR AR R NEAR R F, FRAEAE Y RIS 48
FE AP B AERHE Y, G D 2R (R
delavayi)., KHEFLEYS (R. decorum), F&ERFLEY (R.

irroratum). NS (R. agastum). FEEFAEY (R.
rigidum) . JENNSIEA (Pieris formosa), HAAA
YWY A 2 Bt (Pinus yunnanensis) . 1125 (Came-
llia japonica) 5 BHEYI S
1.2 R R

AT 1 A B Ay o R VLR Bl Y B A
FERS, 2389 TP ACAS AR >R A R HBIX
1.3 k58 5k
1.3.1 FFIE3NE OGS FHAEMEE

2015—2016 4L AR BRYLIREF SN ERERY
e B HEAT T RERAE WIS s B bR
10 BRAERIEATBRAE . BRAE T S EARR M AR DU %E 5
WRZE ISR JE B AE I (8] o 6 1 A e Bt AL 26
B30 Ze R i AL R TR IC . B AL SR Y I
TSR] AEFEIEAS A Sk B (0 S5 T AL
1.3.2 K Sk n] 42 P i e il

ARWEFER A e—id AL EEN, R
FRARAN R I 2T Ao, FEHAL %
T e o8 e— i A SRR . [V(1% Bk R
Ji): V(3% i AL R VOK)=4:11:22], AT
AIEYE, W A ARG A T, A AR
Az, BEERE KRR, A SEH WAL,
1.3.3 {EB-IRBR AL 5

BEHLLEBCERTF B4 30 4%, FH FAA €5
7 0] S5 F [V 38% HE ) V(UK TR R ) V(70% 175
Ki=1:1:18] TESLI = NGETHERMESECH )=
el 1 e ferhadRiesy, il iek
FKELRE 5 mL B, B iR B WA W%
0.5 mL MEFIRTHEI T b, 6 Fsg e R
B TSI E . R EERE 3 IR, TEMHIBE T
FHfgVE 7 P ic s IREREE .
1.3.4 JRAIREAL

BEBLAH Y R IF I AIAE 30 7%, IRl & AE
JREAR . B B KM Dafi WEF R
GERIIRMETH A AR E OCLE, I e EFH
RGRA,
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1.3.5 Vife R ERFSE A S AL 52

X f #E R S A BE AL AR G & FF 0 fEge
(20 ) XI5 46 B AT WEE . M 8:30—17:30
AT S — A RIS, Il SR UTE R RN &
TE A,
1.3.6 AN THEM AL

PEHCE fERE RS B AEAE R, JF AR T 74
AOFHEATIRES (1) ELEEHE MO EAT AT A b 2
o ESRX R, R A AR SR AR, (2) IF
AT LS, AEME, KIRESAE QLR
(3) SEARSFACS N o hfe 5 P E Al A Ak 1) 1% A6 1A
e B2 LI ELS, Gitasa9eR, (4) Rk IE
Fehy . LEE I RIAR AL S AL W B2 T
48, Kalighsge, (5) ZMEER: RKUBHLRRCR "™,
(6) KMEE4E, KollE S AEfE RGBTl . (7) 2%
LENAE, LSRRG REAS, S2RAS (R
delavayi). KAFEYS (R. decorum). §&¥KFEEYS (R.
irroratum) . £ (R. molle) LA IEAT 381K
B, A AR A R,
1.3.7 RRIRICMFHE . AT TORCE AT A

R BRI TS, X R R SR BGH
T NTAHE, KRR Ll 50 Bk 1 4,
FHT RSP AR E S TR, B ARcda®E
528 IR (GF B Fh BR8] 4b ), H SPSS #&
1 (P=0.05) 53 A B E0R TR P, A5 &l

W A e B C RIRAENT; D RSAENT; E SHARAEN .

Note: A. bud stage; B, C. initial flowering; D. bloom; E. end of flowering.

W AE SRR E N ER 120 IRE 21 C, kg
4000 Ix; B[] 12 h IR 19 °C W OERRES 740 itk
15, KTl 450 30 0T Vi I8 40 A 15 3= 1L
DI R i R AniE, HEELLE S d
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2.1 JFAEEW AR N 5%
2.1.1 FFAEW R AT B 52

I I FE RS RO TR AR Y, BT AR
1~15 2546, BAEWIN 4 AJRS] 5 HE, SqeiE
W 6~7d, AL Bk e Bk, IR,
I EAR 4~5.5 cm, HEUhe@, S, iy
EEE; HESE 10 4, ASEK, K 1.5~2.5cem, f&
IE, WAEY; FHRAYIE, HAZ 2 mm,
HRIEBAAE I AEDERE , T LAE ALK B 0 4 4
BrBL: () AEEM . FHEMaarfEIE, H
KR . Q) WRAEW . (Frgk 2 d) AL TURURTT
R R R IF BN IR, FEMEE (0 A8 1 HAE Sk TE 3
W, A2 AR . (3) BIFI . (BFgE 2~3 d)
TEARTERRIT, TEIEAR Bl 4 1 0 H A S A B
TELHON B K. (4) RAEW . (FF2E 2 d) HkiE
HEBABAEZ T LSS, ELTFIRMZE, TERMTE
(& 1),

E1 DS ERAE

Fig. 1 Flowering period of R. maxiongense
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Tab. 1 Stigma receptivity, mucus secretion and pollen disperse of R. maxiongense

FFAERT [E] flowering time FE S AT 4ZPE stigma receptivity

3L mucus secretion TE¥3 R pollen disperse

FFAERT 1 K the day before flowering +—
FFAEES 1 K the 1st day of flowering +
FFAEEE 2 K the 2nd day of flowering +
FFAE5E 3 K the 3rd day of flowering +
FFAE5 4 K the 4th day of flowering ++
FFAEEE 5 K the Sth day of flowering +
FFAE5 6 K the 6th day of flowering +

FFAEEE 7 K the 7th day of flowering —

+— +
+ +
+ ++

++ +
+ +
+— +

e D+ B, AR, REGR B  — ARARYE - BERE RN, AR, ARG HRARER RN, P AERES
W, BRI 2) — LRV, + FES M EN + + B KB W, +/— BRDFNE: 3) — BIEmai; + B0 BIEn G ++ FRE

TER M

Note: 1) + receptivity, bubbles, a light blue; — no receptivity; +/— with weak receptivity, bubbles, no color ; + + has strong receptivity, produce a lot of
air into the blue; 2). — mucus secretion; +mucus secretion; + + stigma; excessive secretion of mucus; +/— has little mucus secretion; 3) — no pollen; + there is

a small amount of pollen dispersion; + + has a large number of dispersed pollen.

RSk AT B s A 7 RAEMBUR, TEs.
2.1.3 {EM-BREREL (P/O) HIfh 5L

i1 CRUDEN (1977) ¥ & R 4 S RUF-H brife
A[HIRY, P/O: 244.7~2 588.0, EH RS Ktk
25, H P/O A Tt W d B 22 B B B, i
P/O H AR UL SR B T o AR 2R 2 mT LAHE
W 5 At S 7 Ay et S ag A

®2 DUEMESTEM-IEREEEE

Tab.2 Pollen-ovule ratio estimate of R. maxiongense

M H observed projects 25 results

HAEER B 717 381.17+15 479.34
average of pollen number per flower

BAEE SRS

average of ovule number per flower 1698.5+160.73
TERD - BR LL

pollen ovule ratio (P/O) 422.48
EHARGRN Hetk 52
breeding system type facultative outcrossing

2.1.4 FATFREMIGE
At S A2 T3 A2 R (48.40+5.66) mm>
6 mm 0o 3; AEAPTEAE, FEZ5 0 R IMES
KA, 108 1; MRS R, HAHSK S
FAEZG, ich 15 1 DAFNI OFRAENT] IFS H 5
AL BE A 23S HE B0 (OCD) =4, AT LI R T ffe
RS 5 F RS2 738 H A SR A, JFZ A 1Lk
H (3 3).
2.2 At RY R UTAE B RN R R R S R LR
IR BS B U5 A6 B I B A, — 2R
kK, F—RIRW (R E ¥ Apis cerana Fabr-
icius H 3o WS R IR TE B bk B 1Y A6 e b 2%

IMER, BRIFESEALET, oSk AN R A
Hefih, A THEN T 202058 12s, —#&%
TEOLT A 5~8 s; 1 M2 Bl A 5 I+ S A6
0 JF HBGEAEAE IS, 45 B BT Eh 8~15 s;
WERTEX AR T T, R AR ST 1
BRI A W, I LA AR Ty 6 e 1 Sk I AL
B ARG (K] 2), @& 2R 1 10 : 00 LA
&, BEESIRTE, UiER ARG, fErp
12: 008 F4 15: 00 Byt e £, F4 15:
00 A&, Uitk Bz,

®3 DUEATROMTEEREHE

Tab. 3 Flower morphology of R. maxiongense

M FEFF measured indexes  » Min./mm Max./mm mean+SD/mm

165 B AZ corolla diameter 30 4028 59.63 48.40+5.66
HEES K stamen length 30 1091 19.94 18.03+3.22
MRS K pistil length 30 16.05  25.52 20.42+2.29
Fh3K ovary length 30 4.54 6.90 5.65+0.68
FJ5 % daughter room width 30 2.78 3.67 3.08+0.21

¥

‘ 7/
‘j{“ @\;.

E2 SDifEHESHnERR

Fig. 2 Pollinator of R. maxiongense
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23 AN THHRE

HARIROL T, S550% K 57.14%; JFERTELS
ANEME, FREAEEREH S5 9%R 0, R
AL B AR B TR B . N TRk S AL B ]
PIgESL, (HEESIRIUN 24.28%, AT SRS A0
MEESEHN 17.14%, TR ES HABN I
PRI ZE RN 0, WL T Dbk S S AN AFAE T
A IG . AR EEM LSRR 0,
D) e Aot S XU B2 R O ME SRl 0, 2238 B 45100
H, H SRR S A AC A SR e =l 22.86%, 1M
5P R RS 22 S R I 2.86% (55 4).
2.4 BRRIMFECE. Rk E AT RIS

HARSAET , 345 WU S8 i A Fh 80
(1 282.50+199.24) ki H e £ ; i HAp -+ Tk &
(382.00+5.59) mg th oA fE . V¥R FUR ST A
Foft 1 50 5 /0 11 Ay I e AT G < 0 B8 A RS 1Y 20.5

Ko, HHF T T RE 9.10 mg W 4%, it
SPSS #AFALHL (P=0.05) TR h (3R 4): A RN
HEA SR ST S50 0 AN R 48 [/ S vk B A
SR AR IR AY SR SOF B Fh 5505331
3 A A B AEAE 3 25 55 T [RIAE[R]
Wb 5 R M2 T A D, e B4 (i
FERS< K FIFERS) R4 2 4% (Th I AT B < o 28
) 225 AN . F AR IR AY SR 2 Tk 5 4 1 A
BN/ SR E B E 25 AR IR
JESETRLE S0 RN 3 A 2438 AU A A A 1 3
255 MRIAERIREFZ M AN SR 22 R 83 5
FACEAE (HHEAE RS <R FIAERY) FIZR 50 4% (Y
AT B> THZ LR ) AR 0 25 5 0 0 R R 2B
BRI TR TS, W R R R R
SRR (69%), H5eAIK Ay T Hff A1 B < 386 15 L S
(15.4%).

R4 AIEHRBEERMMFIALELR

Tab. 4 Comparison of the artificial cross results and the geminate rates

TN S JERAE SEBRA R I, o BRI SI PSP Y o7 R ThHE/mg  HREY%

=l GEIR Y . .

. number of number of number of . average seed numbers of 1 000-grain  germinate

items . . fruit rates .

experiments expanded fruits per capsule weight rate
EESTE
natural control 70 49 40 57.14 1282.50£199.24 a 382.00+£5.59 a 69.00
NEMELR
no emasculation bagging 70 28 0 0 0 0 0
FIRERARN
emasculation bagging no 70 42 0 0 0 0 0
pollination
FHEEN
emasculation set net 70 28 0 0 0 0 0
FHREER Rk
emasculation bagging 70 42 17 24.28 1162.25+123.42b 371.40+£8.79 b 65.00
geitonogamy
EIRER AR
emasculation bagging 70 35 12 17.14 1089.50+71.85 b 363.40£8.26 b 63.00
pollination
I e At Y e
SRALRSCRAIRRES 70 33 8 11.43 419,50+ 88.66 d 304.60£6.50c  38.67
R. maxiongensexR. decorum
E 7_ I!; =21 ||;
2 HERL S 55 SRELHS 70 40 16 22.86 889.50456.66 ¢ 296.00£3.74¢c  38.10
. maxiongensexR. irroratum

SRR B L 70 13 2 2.86 20.50 91.00 15.40
R. maxiongensexR. molle
1l H x I 23 A 5
U HERLES < S AL 70 26 7 10.00 428.75+45.15d 271.40+£11.72d  22.20

R. maxiongensexR. delavayi

3 Wig

3. FEMVIAEE AT NI R R AE SR
FEYIAETR A3 PR - FE T4 AL 1 T

S, AR BRIt . 5. /R

GAACR TR FEE s BRI N B — i

BAE R RN L JEAE B B SR AR A R R

B ROy ESE DR REUHER A, WD

T B A RDR T <1 B BT 5 7R J7 % 8 ) (R TR AR
L, X HEAE T AR 5 B 4 A AE IR A RO R A% B 4
Ao EHERE RS RIAE PR AR HAESRR R, X
AR TAN LS AEFRIAE B, BT LA S At
AL o Kt A AR R RR S AL By, X
RAUESE T HTARIBEFE

TFAEAY) 54505 3 Z 18] B S DA T 4R
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Y SR Z B S THEA R ER. H
TUER HTAIAE S I T ARIE, HG51E
WR N R, DT AR A AT A AR AN —
FERS i 2 26 0 A 7 D M A B B A TR 0 Ak 45
B, BRI RIEALET, AR, X)
Ry TTIRAN I s M2 (ART7 50 DBl A E it
Y AL JF H B AAEAE W ICHR , BeA s it 3k,
XHE R A DTk, T LA 88 25 17 A Th A B A
AL .
3.2 LHEMESEE R4

H4E CRUDEN B£8R 2K LE (P/O) Fr ifE L
J¢ DAFNIFRifE, FRATH B HH R4
J& T AHerE S A A s i S AT B A9 T4 A

"\

AL B NERIR TR CHAREN T TRESRIL.

IR ZE RN T EOERE A B IR SR T RSS2
e H T8 R IER Mg (151 3), BRISE SR
TNTHB T RSB H . SebkmIe e m &
FIAEAEH 3 R RE PRy S50 B FH A AE 2 b Sk AT 2
FARIFAERI e, U Sk MR IR, AT 4%
PRI, WAEBEAE S, BRI, R
JIRE s MRAESEIES, SMER A RORE . HESE
BHA RN, (DR RS TR ROB A, HE
SKIE VAT, HESLAFRRN, ORTERE, [
— 2 AE R AE Y B o AR TG D)5 A Sk B e £ T 45240
ATREELANAHIE , BT LU S MR B ATIIR R S AL 1R
Fyoh FE o T EL AL B B X SRR ST S S AT
Y 5/ ARG FTLR 2

Note: A, B for bagging experiment ovary swelling condition; C for natural conditions room expansion condition.

3 DR TFREBALLR

Fig. 3 Comparison of ovary enlargement of R. maxiongense
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Hymenanthes) i %% ¥t B% 40 (Sect. Ponticum), H:
e, bR B N R 2R AL RS R T ER BR A RS A
(Subsect. Irrorata), 28Kt RYJE T HIE AL RS IV 4H
(Subsect. Arborea), KAF:ASJE T = 85 AtAY I 4H
(Subsect. Fortunea), TisCASFHRHS 2% ¢ R AL,
J& T F P89 W JE (Subgen. Pentanthera), 45%: .
7N ER MR A< EEERAL A A4 SR R, R
GRRET; GHEA RS K RS . E MR RS>
RRERG IS SL R 2, S E R TR ekt Al A
[FIS2H 5 Eh Rt B <3 B 1 45 S R e (IR, — %
FGRFRET ., X 5K SR 3,

RREARSEAh L. TRIE . R FR LSS

HW: 5 ARSI, DA HERAS 9 B
4 DA B AR, X AT REAIR M52 AL
BRI AR, BEACAE Sk i R al B0 5 A0A
AEAS ) B e 15 S I (AN —2, ten] fEJe: i T4 S
AER ) 2R SAFAE B AR MBERT . 2858 Fh A
KRG TR EBIEMH AR, X 5FRATHEA
WFEas R —2

il ThHfERERSH) BE RGN Mk ALk
B, TEARRET, AR LA B ROy R TT %
Y, TARFIBEFRIPREIEACRCR, ARETR
B, A A SRR AT RENE . T M
E&PIT R REGIX, ATREAFTE N BRI .
AR T O LR 1 51 Fh -5 8085 - A [R) b 1]
M2 B A TAE, S fit—E A BT I R Al RN H]
e

[ &5k ]

[11 WYATT R. Pollinator-plant interactions and the evolu-
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