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Flowering characteristics and pollination biology of
rare and endangered Kolkwitzia amabilis

MAO Shao-Li", ZHOU Ya-Fu, LI Si-Feng, ZHANG Ying

( Xi’an Botanical Garden of Shaanxi Province, Xi’an 710061, China )

Abstract: The floral dynamics,pollen viability, stigma receptivity,floral visitors and their behaviors,pollen ovule rate
(P/0O) ,outcrossing index (OCI) of ex-situ conservation rare and endangered plant of Kolkwitzia amabilis were
studied. The main results were as follows: the anthesis of K. amabilis was about 7 days,the population flowering was
about 14 d. Pollen viability achieved the maximum at 2~3 h after flowering,about 90%. After 3 days,no pollen via-
bility was detected. Stigma shown acceptance during the entire anthesis and achieved the maximum at the second day
after flowering. The pollen ovule rate (P/O) was 398.1£63.7 and the outcrossing index (OCI) was 3, the results in-
dicated that the breeding system was outcrossing with partial self-compatibility and sometimes pollinators were nee-
ded. More than 10 species of insects were observed to visit the inflorescences of K. amabilis. The most common floral
visitors were bees and halictids of Hymenoptera,also a small amount of hoverflies of Diptera and a few of bumblebees
and lepidopteron,among which Apidae insects were the effective pollinators. No seed was detected in K. amabilis in
the ex-situ environment, further study of which is still needed.
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# K% Z — (Demauro, 1993; T4 ,2008)

L (Kolkwitzia amabilis), g T 2 & Bl
(Caprifoliaceae) 18 3 J& (Kolkwitzia) , & & E F+
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Fig. 1 Flowering phenology curve for K. amabilis
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AIbRE  JH 528 T etk 28, B SRR, X R YR



Ul B B UG YA 5289 AR R IE 5 4 8 A2 W 2 BE T 585

& 2 FESETF AR AR b S8 A IR 10 3 357 AL (A-F) LU RAE R I 01 BB B I AR K (G-KO B i AR R (-0 AL AN 1 300 L
MERETUF 350K 5 B KAETE 401 . 2 MOME S AE 2200 S <, A8 25 R T 20T, B 22 S AE 25 JL-F 3 1 5 C-E. BT R TT AL 2507 L0 [ ih % A= e 3 (C-D) AE T RR 5
W2 ILT AT (E) s FoRAEA R 6 h J5 M BUS s G B M TTC Y4 H LR FDA 986 J 8 : L AER B RG22 12 ho b B AE KW & J-K. fE R &
TEAE Sk FAE RO M Ak R A K AL & (D ERE T 1 R AR AER S (K LN REE; 0. R B, P RBE®%., HRGAF=2 mm;
G=133 pm; H=50 pm; I=133 pm; J=250 pm; K=147 pm; L=10 mm; M-N=9 mm; O=6 mm; P=5 mm,

Fig. 2 Dynamic changes of pistil and stamens during flowering (A-F) ,pollen viability and pollen tube growth (G-K) ,and some flower visi-
tors of K. amabilis (1-P) A. During small bud stage, the stamens shown almost the same length as pistil; B. Two of stamen filaments grew rapidly in big bud
stage, [ilaments and anthers shown nearly vertical before anther dehiscing; C-E. Corolla opened and the anthers rotated during dehiscing process (C-D) ,anthers and filaments
were nearly parallel after dediscing (E) ; F. Almost empty anther after anther dehiscing for about 6 hours; G. Pollen stained with TTC; H. Pollen stained with FDA; 1. Pol-
len culture in vitro for 12 h,pollen tubes grew significantly; J-K. The {luorescence survey of the pollen tube growth, many pollen tubes developed within the style (J) and one
pollen tube grew rapidly (K). L-N. Apidae insects; O. Hoverfly; P. Halictids. Bars:A-F. 2 mm; G. 133 pm; H. 50 pm; L 133 pm; J. 250 pm; K. 147 pm; L. 10mm;

M-N. 9 mm; O. 6 mm; P. 5 mm.
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Table 1 Pollen viability,stigma receptivity Table 2 Outcrossing index (OCI) and
and its characteristic of K. amabilis pollen-ovule ratio of K. amabilis
F 3L T 42 TRy, .

18 57 SR A 0 44:*9(311 *T%ﬂ‘i"ﬁﬁ: *T%*Tﬁl: ST - WH RGHH
. . Pollen viability =~ Stigma Stigma el T s of breedi
Times of flowering ) L L. Tte E e Lypes ol breeding

%) receptivity characteristic tem xXpressions systems
1d 10:00 90.84 ++ ek, s =
14:00 89.86 YN BN A6 AR 3 A2 E M. A i
18:00  79.75 Light green. Corolla diameters Rfeh#
not expanded e i) 4 0 Self*cgmpatlble»
2.d 10:00 58.15 +4+ R, Temporal separation of + and & Z‘.’m“;m“ H.dctmaf‘
1400 39.08 T K U A % il 43 B 0 1ng ot potimators
1800 30.82 Light green, Spatial separation of ¥ and
slightly expanded =BT 3
3d 10:00 9.54 ++ SR 17PN Outcrossing index
14:00 - White, slightly MAER R HH 6320.04868.9  FHERIE
18:00 - expanded Pollen number per flower FZhy 2 A
td N + Hﬁ'ﬂ%j{ FAZY I IR BR L H 16.3+1.3 Facultative
Whl}e’ expanded Ovule number per flower Xenogamy
5d B + HE.Bx TE WK L 398.1£63.7
White, expanded Pollen-ovule ratio
6 d — + L ik :
White, expanded
7d — + SRR PN

White, expanded
PSR Y B N ST 8 T e P & 5 S "0 5 e e e P S S S T I
—AEB K
Note: + ,receptivity; + . higher receptivity; =+ + 4, the highest receptivity;

— .no viability pollen.

PR AL . TH SR R IR Bk B H
R 25 SRk 2, P38 RS AL ALKy B0k (6 320.0+
868.9) K7 . - AR A AL IR ER BCA (16.3+1.3) 4> H
Wk 5 IRER LM (398.1£63.7), K8 Cruden HIHR
HEA T 244.7~2 588.0 Z [A], J& T3tk F AL B A 28
R, N TG Bh N SE 0 25 B R, JCiB 2 A AR A
W RS S AR I A T s B KL
PR SR A B A b T
34 FTEENTER TAMIFEME

FESE AL T i SRV 46 36 10 A Fl A48
B## H (Hymenoptera) % ¥ Bl (Apidae) % ¥ J& (A-
pis) (B 2. L-N) Fil % # B} (Halictidae) (& 2. P) R
H, 54 iR A 8 XU H (Diptera) £ 5 i £} (Syr-
phidae) (8 2: O) B 1, ) WL FE 8 R} (Bombidae) B Ht
ik M B (Lepidoptera) B9 # #% X\ ME ( Papilio
zuthus) F B Kk (Macroglossum corythuslute-
ata) %, PiAERIE] 8:00~17:00, [7] — K i A [H) i}
6] U7 46 5 Fh IS AEAE 22 5 86 0 B I A U A0 v 0 301 oy
1 9:30~11:00, B% 4R} B B U A6 = 1 912 1
2 9:30~11:00 R4 14:30~16:30, 54L& 15
WF Ui Y RIF e S, B9 MAL, Rt
WA ARy b L RIS AE AR e L e
A B ARG A 56 187 P9 IR B R AE B Sk 3 RN A
WU AT DA il 1) 46 25 AR Sk Lt ke B Sk 3 R 3 Y
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Fig. 3 The daily variation of pollen viability of K. amabilis

NI 3t T R s ALKy Al AE R i B e ik |
REA RUCHE o 8 S A% by . B e B B RV A 2 Oy
14.8 2% /min, Vi [A] ALY B[R] O (4.1£2.3) s,

Wk B Bk B HUA D5 AE AR B 242 4.8 25/ min, 1 7]
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TR B AR Y [ T D5 4B B W 2, S B
A g K AR
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4.1 HEHAESEMXR

HEL ) 1 A6 TR R AE 53 R T A J2 0, B AR 4G B A
B I i 2 KE (Barrett ez al.,1996), 785K il &
T8 AL AE AL P45 4 B, O RS T 7 o A B B Y
JIAT A 5 48 19 TF 8 R 2 1 — I TR) 2B 18 R/ LT AE
(R FE AR )y b 1 =3 [ R 81, 7T B VR AR 7E AR K
V- bR B R AE (B4 55, 2000) . AEFARARIE 5
B ATy AR B WL A W 1 35 6 A B B
06 & (SRR 55, 2004) . J8 92 B 35 I 3B B 1Y)
AL ERAL B, H AL T (5 B e, A8 2 T T R B AT ] e Y
WS, AT DL R I 0 28 W] DL ) 58 A1 O (Heuschen
et al.,2005) W 5| Ui 4L B B v& BIAE T B 5 4h,
TEAC 2= T I S B3R IR IR 18 7 R 78 6 e 7 ik 34 7™
A i TS B R R VT IR) . A S0 A R 45 AR T
B e P 0 e B PR M 3R L A R B 3 N L AR
T TR B /N 5 o e ) AR RN B AR R, 5
Hb AELGAETE R s B vh R AR B g A AR Ry BE AR )
A A58 i 30 2 e S L S T A MR AT AT RUER
R R, WeAh 8 S8 BHAT )20 K& T AR R 1k
X BERE SO AT RO 51 AR Ry B LR R AR A R A B T
FRB T Z Al AR T HAE B TEA 1A N
e SRR I~ ] 4 4% 36k A 1) T A By L5 R TB) A8 I
M7 — @R A M2 i), X ] G2 1H
SRR B — R A
12 BEIHNEEF RS

THEMAER IR BR LL % 398.14£63.7, HAZ T &
58 R etk AL BBy FE B A/ S 1) S SS FR BOCh 3, HAg
ME RGNS AS H AR AN HE R E . HA
AR 2 L0 45 R o, 3 OR3P R 0 S TR R
N LHEBY B AEE R 3 0 25 I S AE 508 1 AL 2, R
SR H B R SR AR B AR L I H A RIRETR
P B AL e AT A 1. 98 S B 45 K AR
H A1 05 BE A m (f1 R 55, 2005) . 7EAH 9210 H
SROTAG D, AR DB S AR B T X R T
B, KR B 77 AR S AR AR (R 845, 2004) . THSEAE
K iE I3 HE Sk AT B2 DL R AE M AR AT Sk b i A S
T A TETFAE 2 KIE J7 838 90 %0, HE SR 7E 2 A
FAAE I B BAT AT B2, AR A T A Sk BT E R K

JEEAF P s v WAEAL Ky AEH 5 R S AR LR # 4
{18 A= K 7 T AS A7 B G B A PR 2R AR S
H AT RE S T D VR BR A2 K 2o A8 52 BH slUIE A i W 5
. E LSRN 1Y R R A A R AR AS [R] R R v
HE—2B W 5E . BH R G A YRR I 5 AT 4 3t
25 AT 2URE L DR R 358 38 7 BB ) A5 6 R %
Y1, 7 P 2 AL 1 7 Ak % 2% RN 26 AE A8 S bl o AR
FHOBCE A, 2011) . 7ESEREAME Y Hh A P B35 F1 T
MBI 7 OC RAEAR KRR b3z AR Wy IR R AR
P PR 25 ) L AT B R ) AR R 43 A B RS 4 Ml B ) A
XN 2805 A 1 AR i S R4 T T 1 2B B8 (Philbrick et
al.,1996), BEEMEL (2012) XM = LN EF &
Gt R ENN TR R ARG . &
1 B Bl R TR A — RS I AR
A7 7 LT [ = 1T DA 43 XU 174 e g 5 0 Ty =X
FE H SRR N 7 o B2 ALl BEHOIR 43 A L b e 1) A
PRI , 5 MR MG B FEAR KRR B bz B FBR . 53 4k,
TESCE F AR R AE L B AR b AR B b A i A
B o K AR, 1 04 R 5% A ) T ) 4l A Ak
T8 92 A B8 7™ A 5 B 4B R B o O A, B b A S
X AR A B8 A 35 N 6T SR O A Sy A M A B 32 B Y
— ML RUE LA R AR A BT A R
4.3 BHMIFEITHEEMER

S KWW R s 5 R AR Y Z
(BB ), T — b BRI 9 56 2= 5 BBl 49 76 SR 12 46 # M AL
W F Y R B B i E AR . ViR R
AN VAL CATAT 5 SO U7 AR R AN 6] i 1
X FH AL 3 7= AR AN ) 5% W) CRE 8155, 2012) . 6 TH
SRV AR R U o e B 0 R B U AR R e
(14.8 Z=/min) , j [A] B A6 (Y I 8] 4 50 88— B, 2 4
s » I L2 e 11 R 80 K /N A, 5 118 512 A9 A6 568 78 1 R /1N 41
A ARGE , F 30 W0 7E K 0 Ak i B PR B B
)3 P . B e Rk B PR P A By ol i v RE R BAE B
FE T AB T 4650 R 5K (4.8 4%/ min) . 15 18] B 48 (1) i
] 22 AR, HAR L ER /N N B AT AR 2 b A Sk L
DA AR BN . ACH H &R R e il
RE A5 455 A6  (EL7E 00 & AP ZE AR5 1 TR A AL
FEMRAE Sk LRy TR K. D34, B R 7R B
BACE W R P, 3R LT R 548 Sk RAE 24 32 i,
AN AR BAEAE .
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