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Breeding System Characters and the Adaptive Significances

of Downward Orientation Flowers in Clematis fruticosa Turcz.

HOU Qinzheng, REN Yulan, WEN Jing, ZHAO Dongguang, WANG Siyuan

(College of Life Science, Northwest Normal University, Lanzhou 730070, China)

Abstract ; In this study, we tested the breeding system characters of Clematis fruticosa Turcz. , which were
selected in the natural population at Lanzhou Beishan. And also, by changing flower direction from facing
down to up, we studied the visited insect attracting, pollen quantity and quality changing, seed setting ra-
tio changing, and the seed characters of C. fruticosa. The results showed that:(1) in natural, the P/O of
C. fruticosa was 9 579.5, which showed out an obligate cross-pollination breeding system; bagging exper-
iment results showed that the C. fruticosa was self-compatible, and had a mixed breeding system which
combined with selfing and crossing, but no apomixes was tested. (2) The main pollinators of C. fruticosa
were Amegill aparhypate and Apis cerana; after flowers artificially erected. The visit frequencies and
stay time/visit/flower did not differ significantly with the natural, but the pollen numbers after rainwash
decreased significantly, and as well as the pollen vitality after exposed to solar radiation, which indicated

that flower direction changing could decrease the male fitness. (3) After the flower direction changed, the
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seed setting ratio of C. fruticosa decreased greatly, and the persistent styles of the downwards flowers

were significantly longer than that of upwards, but the seed sizes and seed weights did not differ signifi-

cantly, which indicated that the flower direction changing could decrease the female fitness, and also could

influence the seed dispersal of C. fruticosa. The results suggested that the flower drooping of C. frutico-

sa could not influence the effective pollinators, but could significantly increase the male and female fitness,

which may act as an effective adaptive strategy for the reproductive success of C. fruticosa.
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HARRET HERGLENDAER B FEER
WG # W& (Amegill aparhypate) , H 5 16 5 2 K
2. 18U/ /N /46 » Flk Syt A S (A pis cerana) Fi
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F10. 648 YR/ /INEF /A6 o PR B AH X A8 K U7 46 B B ik
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N 0.333 /N /4K (GR 2), IRBIB/INI VIR R
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Table 1 Seed setting rate of different breeding

treatments of Clematis fruticosa

PG g
Treatment Seed setting rate/ %

H #&4k 4 Natural condition 82.6+8.6a (n=40)

2 Emasculation 81.849. 4a (n=48)
£ ME£E 48 Emasculation and bagging Oc (n=41)
F:MEZE M Emasculation and netting 26.5+6.7b (n=50)
N EMEE4SE Bagging
AN EHEER Netting
[F] #k 5 AL B2 K Geitonogamy

SRR K Xenogamy

24.1410.4b (n=47)
28.3410.5b (n=50)
85.148. 4a (n=43)
86.7+9.1a (n=48)

b5 #2 4 Complementary pollination 86.9410. 6a (n=39)

B R o B E AR 2 CRRD L = [’/ — 51 R R 7 B %
ARTE 0. 05 K- 1A k28 57 o Rom REA
Note:Data showed as Mean=+ SD(the same below) , the differ-
ent letters in the same column indicate a significant difference at the
0. 05 level, n indicates simple size
F2 EARRZEFERRMERIFEME
Table 2 Visitor species and their visit frequencies

of C. fruticosa

Vi A8 8RR/ /INE /46D

Visit frequency

IR AT S (time/h/flower)
Visitor species
X A BB
Control Treatment
KW I Amegill aparhypate) 2.18 2.09
AR I Apis cerana 0. 883 0.62
g AR Xylocopa appendiculata 0.333 —
Pt Megachile sp. 0.648 —
W5 N Dibrachys cavus 0.633 0.311*
AT WG Episyrphus sp. 0.527 0.522
KESSWW Eristalis tenax 0.531 0. 549
TRl Vespidae — 1.71

o« FoRA B XFREFE 0. 05 K LA REEZER TR
Note: * indicates a significant difference between control and

treatment at 0. 05 level; The same as below

P WF MR CE pisyrphus sp.) (0. 527 W/ /Nt /4E) Fil
KEEE WM (Eristalis tenax) (0. 5 IR//INEF/4E)
(£ 2) AH i T F3d B B B /N 0 H A% B R4
B o PR 3 2 /N AR B HORT R 8k 4 3 1 A% K DUk
AR,

XFHEARBR L B e B A PR L FRATT R AR I
T (A, parhypate) ,FFAHEE W (A, cerana) . %
H/NEE (D, cavus) BT Mg (Episyrphus sp. ) Fl
KEE WM (E. tenax) Jifh, (B A & BLY) i ik
(Megachile sp.) 1 8% g KW (X. appendiculata)
VidE s [6) i o B — Fob i e Bl (Vespidae) B B 5 46
(CHAUTAER AN 1. 71 R/ /N /46D (R 2) . T4k
R BT LR BR B E /NE (D, cavus) b TR
BT HEAR BRI A Ui AL B H i U AL R ER I A
. (P=>0.05) 75 N T. E2gab 3 f5 , B 75 /N (D.
cavus) XF HE R B & TE M U5 AR R B E FEAL (P <<
0.05) (£ 2),

MBS He— YR U5 48 1 45 B8 I TR R AR
(A, parhypate) I IEE M (A, cerana) B {5
B K TF0) 7 9 A R 2 3 1) Y ROIR 25 T B 22 1 L E 2
INELTAE R BV N (D, cavus) | BRAHE I 0 (E pi-
syrphus sp)FEKBE B (E. renax) B915 8 B
I &8 3 4 4 (P<C0. 05) (% 3),

2.3 fEHRERP

2.3.1 THEE HBRET ERGLENHAL
AERY O 339 34032 793 4>, TERIAK whil 2 4F T
T AR Y A AE A 1 326 378433 776 . 5 H
SRR N BAEAE i A B F 2 % (P>0.05),
AT AE e AT 128 A 315 L T 7K il R Bk 4 3
MIAAEAE R O 140 194219 721 A, BEFL T AR

RI EAGLEFUERHEREENE

Table 3 Visitors stay time on C. fruticosa

{5 B3 5F ] Stay time/s

VidE B il 28
Visitor species X HE 21 Ak 32
Control Treatment

KW TC#HWE A, parhypate 15.93 17.88
e A, cerana 12. 66 11
WA X. appendiculata 14 —
Yyt Megachile sp. 8. 44 -
ME/NE D. cavus 14. 159 30. 52"
WM Episyrphus sp. 10. 31 15.5~
KREEEHW E. tenax 19.91 24,217
TR Vespidae — 14. 29




114 BEBIE 45 MR BREAE BOR R GURRAE B A T 3 B B9 3 B R 2287

ARFS AT 2 48 2 T K o il R (8 548 4B H i (P <<
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1 h 5 EARBRGEA R KRR (17.62 £ 2.4 %,

B FAR T HAE B AR RS &R (P<0. 05) s 7RG
40000 a

a
35000 - + {»
g

0 e :
R AL E2 A
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Control Y 7K Al
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AR FEERIRAE 0.05 K LA BEEZES; TR
1 FEARRLE A RS T RETK s RRRES T 0T &
L2 A 2 1 AR A B
Bars with different letters indicate a significant difference at
0. 05 level; The same as below
Fig. 1 The pollen numbers of nodding and artificially
erected flowers of C. fruticosa with natural and

rainwashed condition

40
B a
Q
£30 {-
£
:]'% = b
RE20 F
= E
eSSy c
§ 10 ’—x—‘
S
=W
0 1h 5h
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Fig. 2 Pollen germination rate of C. fruticosa with natural
condition and after exposed to solar radiation
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R4 ERYREENERMTES

Table 4 Seed setting ratio and seed morphology of C. fruticosa

i H Item

*f B 24 Control

A4 Treatment

ZEFF# Seed setting ratio/ %
TG 17 46L& Persistent style length/mm
Fh F AT Seed volume/mm?

FhF TR 8 Seed weight/(1 000 grain) /g

82.6+8.6(n=40)
19.5+1. 1(n=464)
4,6+0.5(n=464)

2.7+0.1(n=10)

58.8419. 8(n=40)
18.04+1. 5(n=265) "
4.6+0.5(n=265)

2.7+0.1(n=8)
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