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Pollination biology of Michelia crassipes

CHAI Yi-Xia', CAI Meng-Ying', JIN Xiao-Ling'", ZHANG Dong-Lin'"

(1. College of Landscape architecture, Central South University of Forestry and Technology, Changsha
410004, China; 2. University of Georgia, Athens 30602, GA, USA )

Abstract: Michelia crassipes, a small tree to low shrub in Magnoliaceae, is a great ornamental plant with fragrant and
dark purple flowers. It is a great ornamental germplasm resource for breeding Magnolia plants for container production. In
order to explain the main reasons for the low natural seed rate of M. crassipes and determine optimum pollinating time for
Magnolia cross breeding, the pollination biology of M. crassipes was studied. We attempted to study the floral character

through field observation in Changsha. We also estimate the type of breeding system by out-crossing index (OCI), the
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pollen-ovule ratio( P/0) , pollen viability and the stigma receptivity. And artificial pollination experiments were carried
out. The visitors and their behaviors were observed and recorded. The results were as follows: (1) The florescence of the
M. crassipes was from mid-April to late May, lasting for approximately 50 d. Each flower opened for 45 d. (2) M. cras-
sipes was a typical species that monoecious with protogyny and herkogamy, and stamen was higher than pistil on spatial
location. However, pistils were ready before stamens. (3) The outcrossing index (OCI) was four and pollen/ovule ratio
(P/0) was 2,671+123, which indicated that M. crassipes should be majorly classified as an allogamous plant. (4) The
artificial pollination revealed that spontaneous self-pollination phenomenon was existed and no apomixis phenomenon un-
der field conditions. The fruiting rates and seed quality of artificial cross-pollination were significantly higher than that of
natural and self-pollination. (5) The optimal time to pollinate M. Crassipes with M. figo was 36 h after flowering when
the gynoecium began to bend and secrete mucus, with the highest successful fruiting rate of 85.7%. (6) The effective
pollinators mainly were Apis cerana, Episyrphus balteatus and Allomyrina dichotoma whose frequency of pollination was
low and easily affected by weather. In conclusion, the breeding system of M. crassipes was self-pollination, and mainly
cross-pollination which requires pollinators. In addition, inbreeding depression was existed to some extent. And its fruit-
setting rate was limited by pollinators and herkogamy under natural conditions. The success rate of hybridization could be

raised by determining the optimum pollination time. The results can promote for protecting the resources M. Crassipes and

B AT YR 1323

hybridization of Magnolia.

Key words: Michelia crassipes, breeding system, pollination biology, cross-breeding, Magnolia
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Table 1  Flowering phenology and climate factors of Michelia crassipes
e % ::/TI>'~ % RRJ 7001 25 .
4 I VA1 B U AL VL U AL
. Rainfall frequency Rainfall frequency .
Year Initial flower stage Profuse flower stage Final flower stage
(%) (%)
2015 4.18 46.2 5.1 58.1 5.26
2016 4.22 66.7 5.4 58.1 5.31

232 AIEZRL(P/O) HAGEBILEH R
K, (160 260 + 246) (N=21) , 4.0 BAT 2 MOREk
(1 1:F) JIREREHCT (60 + 2) (N=21)#, FEIIRER
b P/O F(2 671£123) (72 108~ 195 5252 [H]) ,
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ek , N T R IEm BE S f R4 S
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Table 2

Pollen viability and stigma receptivity

of Michelia crassipes

BRI S1

TR e FE S AT 2

. Pollen viability .. L
Flowering status ’ Stigma receptivity

(%)

MRZS— Status One 3.31+0.33e +
MRZS . Status Two 43.21+0.67¢ +++
JRZS = Status Three 58.73+1.56b et
MRZS DY Status Four 88.6+1.67a ++
JRAS T Status Five 4.59+0.33d -

T e+ RN TR IR, + 447 A Sk TR
“r+” FORMEL AT MERGR 7 FRORFE L AT, < -7 RORKE LA
W, AT RN S B (P<0.05) . T,

Note; “++ + +7 Stigmas with the highest receptivity, “+++”
Stigmas with high receptivity, “++” Stigmas with a little high recep-

tivity, “ + 7 Stigmas with receptivity, “ — " Stigmas without
receptivity. Different letters indicated significant differences ( P <

0.05). The same below.

R3I ZEAAXELHEHNESR
Table 3 Parameters describing the outcrossing

index of Michelia crassipes

E SRR WILER R KHFRGHEE
Parameter Result Evaluation  Breeding system
e LA (28.5£2.0)>6 3 #B 4 [ 28K A,
Corolla diameter 538, wOE %
(mm) b e
o B e Partially self-comp
A ] B4 HfE A e 2 0 atibility and cross
Temporal distance Protogyny pollination, requires
o N the pollinat
e 2 ] g SEGE 1 o poTne

Spatially distance

HAHHL
Outcrossing index

Spatial separation
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Table 4 Results under different pollination S REBRRINELR
and bagged treatments Table 5  Fruit-setting rate and seed rate
) of Michelia crassipes X M. figo
AbFR Fruit-setting Seed-setting 1 000-grain X
Treatment ruit-seting rate weight JAE L 2 KR TR
rate (%) (g) I3 Fruit-setting  Seed-setting 1 000-grain
Treatment rate rate weight

SRSt 33.33:0.86c  65.71x0.75¢ 116.82x0.80b (%) (%) (e)
Open pollination ) N

s M, B4 RG-S 23.8+0.98d 59.26+1.28d 116.33x1.95h
H e, B4 Oe Oe 0d Lo | T IR
Emasculated, bagged Emasculated and bagged,
I, 154 9.52:0.67d  46.67£0.23d  115.120.33¢ hand cross-pollination
Unemasculated, bagged under the Status' Ont.%

(pollen from Michelia figo)

LM, B NTH  57.14£1.03b  75£1.20b  115.86+1.02bc
FELEH} L, AR RS 61.9£1.2b  70.96x0.67b 120.33+1.35a
Emasculated and bagged, TENTIZEH
hand self-pollination Emasculated and bagged,
Lffe, B NTSH 80.95£1.67a  77.78+0.89a 121.46x1.36a hand cross-pollination

Emasculated and bagged ,
hand cross-pollination

— R = B E L 11.00—
12:00 A1 R4 14.00—15 ;00 , 32 1 22 A BR A 5200
VISR BOOUEEAE (] 3) o A5 B e AUl F Al
(RT3 A oy, R 0 1 M i ) U7 () AR Yk 22, [ /)
B E S e

3tk
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FEAE G 100 2 A ) A A 1 Bl b — A R
W, e SE AR AR Ry SRR RN S5 S0, 5k & B 4F
(2011) WOBF ST & B, L A AR 0 5 R RS shoA
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IAERI 4 AP 2 5 AR, LA R R RIT R
5380, (HE A0 5 5 10 A6 3 7 e 58 B AT R 58 24T
TR TR, HA S B RF D (58
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&k, R R AR T B H U7 A6 A 32 DT R AR
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LI TR RS, AR T R AR, S 23048 908K,
B Ay BB M AT e sE T HAB M AR, 54K
T A TG A B rh, AR s e | R 0 g g
FAMCRA ALK, S E NSV E 22 E AR

under the Status Two
(pollen from Michelia figo)

Ll B4R TERE =S
FHENT I H
Emasculated and bagged,
hand cross-pollination
under the Status Three
(pollen from Michelia figo)

M B4 RSN
FHENT IR H
Emasculated and bagged,
hand cross-pollination
under the Status Four
(pollen from Michelia figo)

M, B4 ARG Oe Oe Oc
ERNLIAEN

Emasculated and bagged ,

hand cross-pollination

under the Status Five

(pollen from Michelia figo)

85.7+0.9a  88.23+1.23a 122.87+0.96a

42.9+1.53¢  66.67+1.67c 116.16+2.33b

7 S WA ) 7 ) 1 R A7 Ui B RN NG RS ), L7 A A] 45
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[ e RIS S /D, X 5 PNEE(2015) X
N oy S S SR IR B i [ RS N e 9 e
A JEAAIR F AP R S 52 KA A R 3w /D
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32 B EKEBRSHME

TV EE 7502 3% N #6815 AL A AR IR 5
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Fig. 1

Flowering phenology of Michelia crassipes

A. Flower buds; B. Bracts gradually opened to form a split;

C. Stigmas were bending and secreting mucus; D. Stamens aparted from each other and anthers dehisced;

E. Tepals fully opened and even fell off; F. Observation of ovule.

K2 SAESRUAEH A KI5, B, SBECiwiig; C. s, D. fEE/ME,

Fig. 2 Visitors of flowers in Michelia crassipes A. Apis cerana; B. Episyrphus balteatus ; C. Allomyrina dichotoma; D. Blatlla germanica.
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S, LA PO EHIE R T M2l 5T 245 P 75
I A IEPE DR ( RAMBLEE,2016) o [FIETEER Y
TERy i, AT AR AMNE SR A5 10 T A% # B50R AR i i

Uity , ol HL 3 O PR BT DA PR IE 2 B R ) 4 A ROk
AR (2015) fF 5% & LA SL HL IV P R A
X%, HENSEAE S RN ETERENFEHN
F 0 AR, W B . BRARAESE (2016) TA
Sk WA A B A 0 0 E AR v R A SR A
B SLREW BT EARFaETM A M, Nk
MBS A IAT /D RS S0 LRI T R A AR
WIRE ST . AL R E IR 2 A T =X, AR e S s v
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K3 A[R] B s e R
Fig. 3 Visiting frequency of pollinators

with Michelia crassipes
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