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Preliminary studies on breeding system of invasive
weed Ipomoea cairica L.

ZHU Hui*",MA Rui-jun*"

(a. Department of Biology sb. Research Institute of Resource Plants, Hanshan Normal University ,Chaozhou,Guangdong 521041,China)

Abstract: [Objective) Floral dynamic was observed and breeding system was researched from invasive
weed Ipomoea cairica in eastern Guangdong Province, China. [Method) Four standard plots on the basis
of ecological investigation were established where cultivated and natural populations of I. cairica existed,
floral dynamic and computed P/O,S/O,pollen activity rate and stigma receptivity rate were observed. [Re-
sult] The main results were as follows: a complex outcross breeding system of I. cairica was indicated by
P/O=2 224 and S/O=0. 56 ,but outcross was the main mode for I. cairica. I.cairica had a long flowering
period and a short fructicative period, the time lasted only a day from opening to languish for individual
flower of I. cairica; both varieties showed parabola types for pollen activity rate and stigma receptivity
rate,and peak values appeared at 09:30 a. m and 14:30—15:30 p. m respectively. A partial self-pollination
breeding system can be reflected by OCI = 5, pollinators were required sometimes. [Conclusion) The
breeding system of I. cairica mixes with self-pollination and outcrossing. Some manual control methods
such as digging whole plant are suggested to get rid of I. cairica.

Key words: Ipomoea cairica L. ;{loral dynamic;breeding system;outcrossing index (OCI) ; pollen-o-
vule ratio (P/0) ;seed-ovule ratio (S/0)
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Pl 6 1) 77 7

TN & W (Ipomoea cairica L.) J@ T e 1€ B
(Convolvulaceae) , J& V2 43 41 T4 5 b X (1) 55T e
EUN 2R/ R BUR] LE E2 Ry W N = )
23 (] 7 i HE AR AT A 36 25 A M AE ) 2 A7 2 [A) F SR
gy P EEE AR AR R RN A JEHE .
TEATPE BAE 7 T )4 e AR AR TR AL AR 2555 2
B AR AR K — B R) i ELAZ S B R S
R A DA G 0 4 T A By A 0 2 (i 5 T
XFIRE e A HEEF RGO AR WHGE . A
B VEHF 4 AN TR AR S5 O A L DL AR XA R 2%

T A T A R A D AR L 0 2 W 9T T AE B A
BT RG LA 5 TE 46 7 TN G T 09 A P A 5l e
P B R EA N EN S5,

LR Tk

RIG i B PR

TR0 b 57 T S M I R T Vg P 2
WA Al SR AR AE S R KA, H IR
LR T, KA, + 2R AR AR 4
CLAEIREMI 1 685, 8 mm, 5k (14 b B A7 5 1S
B A S N R R AN SR A AR Y X
B ARG AR A 2 A A A ) R L e 4 A
BT R 4 e FlRE (9 A2 355 0 A b (3R 1), G e A [l
16 Sk T 4 e N TR e, oAb 3 AN A58 1R 4
T B 9K B 1 PR .

1.1

R1 AR 4+ MEEHETER
Table 1  General situation of the four habitats of I. cairica
%5 HBE 44 R HJE FRE B A + 0 K FEAEAY
Plot No. Habitat name Terrain Sunlight Soil moisture ~ Growth Main companion species
5 e i FU A e 4 [ER
BEPRER o H e : N BRSSO
1 Campus Flower Artifici . # Damp General Pharbitis nil, Herba paederiae
rtificial ground Full sunlight . .
bed good Ricinus communis
N , P A4 Ko EE Y
,  HERE RS NTEA . e R T
. . . . 1 Wet Pharbitis nil  Polygonum
Shenqi Orchard Lakside ground Full sunlight Very good . .
chinense, Herba paederiae
Dl Al AE A TR g
TN G AL BB 50% ,. s EERBHRK ERE
: . N . . il Damp Acacia farnesiana , Mikania mi-
Huiru Park Greening lawn Half sunlight Very good .
crantha sAgeratum conyzoides
— K I B
ST 1A ROk S 50% . T RS B H I _
4 Hongshan Park Forest margin Half sunlicht B Wet General Polygonum  chinense, Scoparia
gshan T ) are o & good dulcis s Herba paederiae
L2 REAHE 2007-07-8 07:30 ~17.30 R4 1K 4 Ju (1) 37 ff A
1.2.1 el e (P/O) 5 #F - JERIIL(S/O) 8 g%, B 1 hRAE T W BE A0 DA 4 A AR SRR A 04 B fef
M 3T 2006-11-28 F 2007-07-25. B E R B VR 20 0 A 30 A B 1~ 2 iR AR O3

A A BT BEALR A R4 B R 924 200 4~ W T
R AESS 200 Z . 4ol Ge it O R B 80 SR AR AE#
it P RRERE O, HEITHEBOE G R R G
e T FAAURF 7380 70 %6 £ BE 90 mL P i
2 5 mL AR ThAK 5 mL) A, 4 0] 5256 2, BB AR 1Y)
S RAE 2R R R 4385 95 060 1 BV R A 10
mL 48R R0 TR WA I 10 L B WAE
5 (CX31 1 OLYMPUS %22 i @045 F 48 it
HAEAE K PRGBS 5 R, HE 100 {6 B
FTE ) A0 B2 E R SR R T AR ) A R I 0
LG AR O, A 100 S5 46, 4y BT &
P/O5S/OH" .

1.2.2 @Sk Tamane (DI
PRI SE . SR Ak B OTTC 3200 & 26 8 1% 1, F

$0.5% TTC EW. A 5w Ll . SR 5%
FRCE A R E AR A T R SR L (LA PR R R
FIA — & W8 ), JF 78 30 C % B I 5% 5= 46
(LRH-250-G #5 BUKE 2 46) th 15 9% 30 min f5 52
RS FLE G 2T £ 1 46 0 35 PE ot TR 4L IR 2
TOFH REATEESR A ANE AN . WEE 2~3 K
T B B 20 AP0 B B R G AR Ry B A /b, T T AR
o7 358 T 0 1 P B R0 L R AR R 1 Y 1 DL, Bt
T PR AR B0 TS A B TG PR 2L A i ) R A3
W AER I MR/ 0 = 06 A6 M B/ B AE B B X
100%.,

(2O FE S AT FE M 5 o R A g -3 4 Ak &0
SR AT MR, M 102, 2 4 AN BE A5 AN
[F) 153 R 478 1) 88 A6 2 A Sk L IR A U AR S A R
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i3 AT SR IV R B0 1 0 IR R e AR 3 L
3Vort EAL E N FE K 4 ¢ 11 = 22 FARFEL e D
(4 M1 A o 7 A S 5L AT 52 P D) A Sk ) TR g I O
P T A 0 B A SR BRI M U E Bk
RS AR S A RS G 50 Ak Lt
RS2 AGIDN
1.2.3 it e B Z 545 4 (OCD 9 ml 52
(DI B MEE . T 2005~2007 4F, E 42 2
AR A e N TR A o e R [l 8 1D 5 8K BT 2
P CER 2 [l | b 2 SR el ) 0 47 9 i UL %, 3 i LT
(DA EOCD & . T 4 NPkl
BLAH L 100 2 58 4 FF 50 B9 46 2, I i I3 o H AE 2
R AR MERRE S R s T ORI R I AL T S 15 U
291 34 B R P SR AL % L 72 B] Dafni bR ifESEAT 46 7
B A S KN BIFAEAT R B Je % B F R ST
. BAETEZ (DO AR AR <] mmidh 0546
KHAO~2mmighN 1 B4 HAE 2~6 mmidh 2;
o EAA =6 mm ic 2k 3. CID ME M 1 =5 8 47
B AR — & BEIC O 05 AN TE 7] — fe BE B 2 ] 43 25 i

Sy 1o CHID MEE A (FE 25 TF 28 5 M 85 2 (hE 2k
AR ) R A 1) T i o 3 () Al 2 i A S L i
H0s MESE SR iE o 1. DL R =F 2 A OCT fH.
WHIBRUE Jy: OCT = 0 W, BH R 4 R M 4L Z K
(Cleistogamy); OCI=1 I, 2 F 2K WL EH
(Obligate autogamy) ; OCI=2 I}, B FH & 48 Jy Itk
H 22 (Facultative autogamy) ; OCI=3 i}, B H R4
N A SEM AL E;OCI=4 1, KH REH
o A SR AT WAL A

2 ZER 55

2.1 EN&EMIEM-FEERL (P/O) 5% F-BE Bk
EE (S/O)
WSRO 4 e i S S8 b i & A0k 1,
2,3 8 4 DAY IR F RO 2. 22 4 AR TH
AR TR AR EER M RNEREZ NS
DB A AR AR AR O 8 895 s B g
TR IRERECI A 4 A b BT e K- IR R L (P/
O WEHME R 2 224, Fh F-IRZR 1L (S/O) 19°F- ¥ {H
H0.56(F 2),

X2 ANMEEBERERELEH P/OES/0O
Table 2 P/O and S/O of I. cairica in the four habitats

A 5 S LR T T EL AL AL By it TAAE R PR AL e M -FR K L - IRk 1L
Habitat No. Seed per fruit Pollen per flower Ovule per flower P/O S/0
1 2.26+1.08 b 10 5004455 a 4 2 625 0.57
2 2.00+1.01 ¢ 72204194 b 4 1 805 0. 50
3 2.36+t1.14 a 8 9004229 ab 4 2225 0.59
4 2.26+0.92 b 8 9604221 ab 4 2 240 0.57
SEH{H Mean 2.22+1.04 8 8954306 4 2 224 0. 56

TE R EE P bR e RSB R BR R R /NG R R 28 53K B 3K F (P<<0..05) . FAR T,

Note:; Data are “Mean=-SD” in the table above. The different lowercase letters within the same colum mean the difference significant at P<C

0. 05. Follow as same.

2.2 EMNEXWEMFEESHLARNE

AR 1 PR AT Sk AT 452 SR 5 e A ) 2 A R ) A2
K ZRGROR MAFSE =) 2 M EHBENE, R34
T4 A B BN & e V- 35 46 8 T v A AR Sk AT
FVEAE— K AR 0] a) (28 AR AE B . NFR 3 AT LU
A B R 4 e 9 46 R U R T 5006, 1
— R A4 A A B R G e 460 i PR AR bk ]
JFH B & B RS A, B R B L, BR
07:30~09:30,4 A4 355 v 1 T4 T8 A6 B 36 1 R
A BIAN 79.83%,79. 85% .78, 83% ,78. 27 % FH i
3] 83. 68%.83.52%,85.61%,84.32% , ik 3| — K
I IREAE ; 2 5 B B BRI, B R 17:30 [ 2 i

%, A8 B 1 0% 1 3 4 Gl Sk 52. 4724, 50. 36%,
50.24%,51.43% . HILAT WL, — K HR 4 e A6 B
TP B S BLAE B 09030 24 L W 2 4 W 1 ok
Wi G T95 P A R AIG . e o s 4% 2 B rh O 4 e A
Sl EREA R 70 % A B I RSk v B R A — K
H B R T £ A Ak A 5 A R 0 1 S AL B R
LA, A A EBEH TN & e ke Sk aT 8525 5 5 A
HjR07:30 &2 BF; 2 F 4 14:30~15:30 55|
A, ¥k B 98 WAL ZE X T, T T
17:3045 IR 80%,72%,78%,76 % . H LWl I,
FINE A S T 2R — R P fE T4 14:30~15:30
T2 WA T L RS 45 W A Sk T 2 R A AR
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Table 3 Pollen activity and stigma receptivity rate of I. cairica in a day in the four habitats
1E 8y Pollen 3% Stigma
i Ry T R —
T RS sk AR R/ % RIS REHO e
Total number Active pollens Activity rate number stigmas rate
07.:30 1 1837 1 466 79. 83 50 38 76
2 1 866 1490 79. 85 50 37 74
3 1782 1405 78.83 50 37 74
4 1 838 1439 78.27 50 38 76
08:30 1 1647 1321 80. 18 50 41 82
2 1758 1416 80. 56 50 40 80
3 1656 1324 79.98 50 40 80
4 1772 1435 81.01 50 40 80
09:30 1 1581 1323 83. 68 50 41 82
2 1536 1283 83.52 50 42 84
3 1626 1392 85.61 50 41 82
4 1512 1275 84. 32 50 41 82
10:30 1 2 481 2 015 81. 22 50 42 84
2 2 314 1 890 81. 68 50 42 84
3 2 218 1821 82.11 50 43 86
4 2 546 2074 81.47 50 42 84
11:30 1 1357 1084 79. 88 50 46 92
2 1472 1175 79. 81 50 46 92
3 1546 1221 79.01 50 45 90
4 1928 1520 78.82 50 45 90
12.30 1 1994 1 565 78.49 50 46 92
2 1768 1 386 78. 41 50 46 92
3 1851 1443 77.98 50 47 94
4 1711 1 346 78. 64 50 46 92
13:30 1 835 646 77.37 50 46 92
2 1241 953 76.82 50 47 94
3 968 747 77.14 50 46 92
4 1431 1094 76.48 50 46 92
14.30 1 2 208 1 466 74.19 50 49 98
2 2 540 1490 74.58 50 49 98
3 2 455 1405 75.11 50 48 96
4 1872 1439 74,25 50 48 96
15:30 1 1286 1321 69. 36 50 49 98
2 1166 1416 68. 89 50 49 98
3 977 1324 69.12 50 49 98
4 1399 1435 68. 11 50 49 98
16:30 1 1729 1638 56. 80 50 43 86
2 1 988 1 894 57.45 50 42 84
3 1468 1 844 56. 14 50 41 82
4 9928 1 390 55.92 50 43 86
17.30 1 2 226 892 52.47 50 40 80
2 1978 803 50. 36 50 36 72
3 2 563 675 50. 24 50 39 78
4 1654 953 51.43 50 38 76
S-#{H Mean — 1606 1638 73.76 50 44 87
2.3 EMEZWALBDEERIHHBOCD AAC AR 4E 3 H A2 AT AR, HAE

AR X3 A el A8 ] A S TCGs e N TR L R 3
Z B Ry SR B B4 TCE e AR iR Mk B WL 4
ARl g egh i th L5 7 d PR & 28 .11 d 72
A B — 7 B AT R IT R AR E 2 A A

Wi A — A

FIUARE 1 H b U o B 1) B AE

WMAERERAFER 7~8 A K& 10~11 A . KiZ= 1 ik
ERY 1A BAE 2 A AL R AR SR B Y
R IROR R A A i ) AT 1A A B RIR IS L AR
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2 AP o5 — A e K 2 R RAE )y Ho ) o F A 2%
5o ARSI K HH S . e
AR 1T A ERTEWIRT. MR e MW g AT A A T
B s S, BORE M IF I B 2
T IR ST B 0 2 S5 A Ik R AR AE 5 HT 4
yANERCE DR E T

HR A 2 o5 W88 245 S ] 1, 04 T i — 25 46 A
WE B IFAFEIFTE 6 d B E, 48 FF A B9 /T — K 46
o IR A, FF AT 8] i R 06:00 AT, — ¢
ELEME 1 d 25 AR 1 d. 25 3 d J54E5E 14
. BRI, B 2~3 SRRl AR M WU IR

A (R 1 00) o R 5 P G AR 5 M0 AN A G MERE
LML Z 2 2. D% 3 24 8 RERE ., #h 1 RB
[ X EE

HEAAL, RS R EHEV R KT 6
mm,ic oy 35 WE L HEES I BORTE R — & Bl
R L AR LSS, TR 4 e il 88 S 8 B AR 24 S T L
K23 0.5 h J5tE Sk A ] £, B e S5 ] I g 24
HHEE e, ac b 1o nl g0 0K 4 T2 1 4 52 45 4L
OCI=5, KF 4.4% Dafni #4945 ", S 10T 4
HIZEH R2G:.25 8 (Type of breeding system) & #8547
H 2SR, 58 WAL K 4

R4 ANERPEANEERFHETHIER

Table 4 Comparison of flowersindexs of L. cairica in the four habitats

s 2 W= H A /mm Flowers diameter Wk 25 25 B /mm JifE 5 7 B /mm Stamen height

Habitat No. % K Maximum % /IMBE Minimum Pistil height #x KAl Maximum % /MHE Minimum
1 70.77+t4.44 a 10.31+0.74 b 22.9842.80 a 25.2942.11 ¢ 19.55+2.02 ¢
2 70.92+3.93 a 10.90+0.65 a 22.9841.97 a 29.29+1.58b 20.6241.27 b
3 76.52£3.63 b 10.99+0.54 a 23.08%£2.51 a 31.07£1.35 a 21.34%2.12 a
4 74.36£5.14 b 11.19£0.62 a 20.744+3.88 b 31.35+1.44 a 20.06=%1.50 ¢

Y {E Mean 73.14+4.29 10. 85+0. 64 22.4542.79 29.25+1.62 20.394+1.73

3 W b {8 55 HE 3k AT 52 28 19 W (B O S 7 ] — B ) B, H: 43 3]

& HE Cruden B FREN . 6209 P/O Jy 2.7~
5.4 B ACHE RGN M AEZ K s P/O 2y 18. 1~39.0
B AEPEA S P/O S 31.9~396. 0 B, 3t H
3 P/O 244, 7~2 588.0 I, NHMERR; P/O K
2 108.0~195 525. 0 B}, A EM R, AR5 H,
JNE W P/OME R 2 224, 4 T et 55 58 AL 14 5+
L2 WL ARG LSS E., o, 1IN 4
e B AEIE B AE By B 5| B iR %, B
O S 67 o 9 B0 Ay T R AR A A A L 3 — Rl
Ho F A8 S S a8 1 AL T R A2 R TE B H &R
GGy Z R R S Y RSP, R4
Je R F-IRER Fe (S/O) A 0. 56, B IR ER & B B3 R
h56%0 . A e Xk A T A ) AR A R A
BE AT L ORI AR B T 3 (00) = R4
B/ AEARBO X P50/ IR BR 0 X 100265, 7l I,
S/O A B4 52 Wi R A AR B R ) L IR L S/0 J2:
HHRAEY) B F R G A ] s s F8 45 .

AHE SR T FOT 4 T8 1 46 B 16 Pk 3 R0 AT Sk AT
A — R AR 3 4P 2, B3 2 5e T & s
IR 75 A 4%, 33 5 20 T 4501 X U 1 A 90 5% oty s bk
AEH 6 S FOAE Sk v] 2 M A B ST A5 A — 2. B
SR A e AE — K Hh 8 A6y 06 M S R Sk ] 352 32 40
BRIk E] 502765 702 Lh b, H 28 B 1 o R 0

HEE B 09:30 5 R4 14:30~15:30, IL A 1R
& 8 0 BRI A 1 dL R i HLR R K
REARG s PR 28 5\ X AT BB 2 R 4 0 & 4F 1 A T
WG5S R R 22—

I LR E Ak 45 AR TR I B E R &
PR RGN TR, LRI 2R )
T ARG, AT &R G0 4 38 2 A% By AL
MEH RGHA AT R0, M 5 kY8 T
A& (RIS 38 ) 2 70, LAl 28 0 An e e 9 e [ e O A [
B AN RE ST Akt i 3 (H ) O A2 L B i
Lo BZ L NEYAETR S ME T RGN T BE
TAUUAE ) A T Sl B R L 2 A G BIF 5T BT Y
FART S, ARBFIEHE Dafni® (4735 % 1R 42
AR B COCD #EAT M E v M, HAHEE RE
WO B S U R o TS 1 A | N A
A% by 3 = B 5 B AT Ry LU AR SRR S R
TR E A

HRERE TERMXAEMBERYARKY Z
— A AR R Y AEAR R 11 A BWRAEM 1
F A0y AR SR A A E B L 38 3 N BB 1) 43 B R e e
Koo 9 BORPRE S 5 A BT A AR R VR R I AR A R
3 5 K 1 o (1] 5 4 g G 2 A A S ) YOG IR LK 4y
IR KEEHESE A b, e )™ 5 A1, 2838 I
R, NG e AR — MR 482k A Ch P sh i 2k
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