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Floral Morphology, Anthesis and Pistil Receptivity of
Acacia auriculiformis A. Cunn. ex Benth.

LI Jun, HUANG Lie-jian', CHEN Zu-xu, ZENG Jie, YI Min

(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China)

Abstract: The floral biology of Acacia auriculiformis A. Cunn. ex Benth. was investigated in a seed orchard at
Shadui Town, Jiangmen City, Guangdong Province with the flower morphology observed under light microscopy
and scanning electron microscopy (SEM). A. auriculiformis flowered from August to December. Its spike
inflorescence consisted of 114.9 +11.9 flowers, bearing 124.1 +16.5 anthers in each flower. Within each anther
existed eight pollen sacs, and eight polyads were produced with 16 pollen grains in each. It thus accounted of
15885 grains per flower. The pistil contained an average of 14.4 +1.8 ovules with a smooth, wet stigma and a
solid style. Pollen to ovule ratio (P/O) was 1103.1. Anthesis normally began at night and the whole process of
flowering could be divided into 5 stages. The phenomena that style emerged from flower bud before stamen and
that stamen emerged firstly were all observed during anthesis at different trees, which was inferred that A.
auriculiformis was homogamous. As observed under SEM, anther began to dehisce along dehiscent line at stage 2,
and completely opened at stage 4. Abundant polyads were released between 9: 00 and 12: 00. The stigma exudate
emerged apparently during the first half-day after anthesis and then decreased gradually. Stigmas started to wilt at
3 ~4 days after anthesis. The stigma receptivity lasted about 3 days and the peak of receptivity began after 10: 00
at the first day.
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Table 1 Quantitative characters of floral parts of A. auriculiformis

EFASE Floral parts A% H Number of samples FF Range B + FRAEE Mean + SD
AEFRE Length of inflorescence (cm)” 70 42~92 7.12£1.04
FEB/ALFF Number of flowers per inflorescence 72 80 ~ 137 1149119
R x F) Size of flower (length X width) (mm) 60 3.9~58x3.14~5.46 472 £0.35 x 424 £0.66
BEFE K BE Length of pistil (mm) 60 3.0~5.08 442 £033
K E Length of stamens (mm)’ 60 3.10 ~4.44 374 £033
HEE5 % B /46 Number of stamens” 54 95 ~157 124.1+16.5
JEER ¥ H/F 55 Number of ovules per ovary” 98 9~19 14418
* P< 001
f2 NLAEEREHEY PO EHRLE
Table 2 Comparison of P/O of some species in Acacia
Gi=L7] M AL/AE /T B b0 SI SCHk
Species Population Anther/flower Ovukes/ovary References
WEARE 4. retinodes Victoria (Australia) 63.5 12.6 645.1 0.03 [12]
PTG I 4. senegdl Delhi (India) 119.65 10.15 1508.89 0.22 [71
Khania (India) 101 1023 1263.73 0.19
Indroka (India) 112.73 10.18 1417.43 0.19
TS &K A. termindis Montane (Australia) 1235 10.7 1477.4 0.13 [16]
Valley (Australia) 131.8 112 1506.3
KHHEB 4. ariculiformis Mahysia 109 12 ~14 10732 O]
KHHE 4. auriculiformis  Jiangmen (China) 124.5 14.4 1103.1 This paper

ISI: B RAFEMIEE Index of self-incompatibility.
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Table 3 The chronological flowering sequence of 4. auriculiformis during anthesis

MrE& y 2
Stage Morphology

HY B E] B 1
Appearance time Plate I

0 BEE, R 5 HMSL Yelow buds with five furrows on the corolla (d =1.27 mm)
1 AETEMMBALET N 5 F e, BB 2R, MEEEES R /& Petals split from furrows, petals

stand erectly like sawtooth

2 TERRBEEES BRI, MR TGN, SE (U 75 Petals not or partly spread, style

stand outside the corolla or just stamens exposed

3 M BT ML, B AR L 2.0 ~3.5 mm, BEFE T IH#E Petals spread or back scroll,

3 d before anthesis D

style stand erectly outside the corolla up to 2.0 ~3.5 mm and stamens start to spread

4 EREE L ET, BRI EEE R THEE 0.5 ~1 mm
Petals back scroll, stamens fully elongated like umbrella; style 0.5 ~1 mm longer than stamens
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8:00 at the I
second day
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3 Wig
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Fig. 1 Detection of stigma receptivity by benzidine method

Hr. AL RSN 1 mm, FFI TS E
HLWEE, KHMHEEBRAERE 5 mm K, AR
IREREERNER, SZHMHL, P RSB EAE
BREMMEINEE, BNEFAZER
114000 Wi B A4, XHFERNEYTREKE
W7 [F—A6 b B 5 B8 e ) B 3 i D B e
B, RATWWEEIE T Arroyo FIWLA, I & HE
B EAR A BN AL T T A R AR, R R
WES KB BA D8, B0 B8 AT 1R
BREBEMRFEZEHUMBHNEHENES
HEN,

FARRE B 18 A AR AR T Ak AR 55 SR A O [R)
RAAF , ABEST AR B K A B A 38 R 2R
BEN 1444 MEBL2ZHKHHE A 16™, HEk
B HRE BN RIEWERFFHE , AT
mEFF =R, 75 16 FIEHHE MR, H 16
AIEMAIEIREE tEL K 16/12 T 16/14%7,
AR, 16 NRRAE I K W IR 5 S IF
AT A R ZRE, WEH G RERT N
14.4 Kifp+, AWMLk E32F BN ESREE MK
W TE SR, OGR4 RS ZAF T B £ P/O
WY ET REXRFEY, Cruden™ %} P/IO FIEF A
GRS R B M\ B 323 7 38 PIO & Wi
I, P/O RE BRI AL L R 4. Hid P/O T IX
B] (244.7, 2588.0) B XF B 3% 4 7 38, i F X [A]
(2108.0,195 525.0)8 X PRI, REBH K
AR P/O fE N 1103, 54 B HAMAMMHEEA K
(FR2), FRIBULARER MM B TR F38. A P/O
ER A ) B F R R BAR e, (B
K. HEFEBA—RE B3N FMER R B
B P/O(645.1) A, Kt M B A T RE Y B XA 35
M, HE A HERRERSER TR
MRFRARS

W VT 544 S ) 5 7 AR Y i TR R 5 [
BRI FERE L. BELRESS
SRR HBCH I o 3 RO S R B
SeRE B SLAEAE ST AT 1 d PRI #, R
BEBNMERTCRAARATE, ERELZMERE
FRYBIF 22 B IR e i B 1 ME 2 SR BB 2R S
Fe B AL 5 i Torahim® A % & M A F
WERERIZ TEMESSER S BB MR, B WA
BRI SRAHLN S f TR I BRI IR, HESR
ZALR AR ), — BRE RE 5% B —A
BRI E X E AR RO TRE . A
MR ERN AN S, 2 3~5 il
W25 iy, (B A BE T BA R 1 8 O ME SR SE AL,
PR BN B AR ESE THEEN, 2
“7 BUBR IR {0 R it R AR e, 2N T REER G feH
HAET, HIt, W R ] RS S AFEUE
PUMERSSE R tH A A M 8 S0 B HH 7E e LA K ] ) R
MBS (ERR | : F, G), XA TR Sy
RFo B AONEEINIE B A 35 B Uk FME S AR A
] FE A — B, S A A AR R M
HERPARAREARERNZFERATERER
B R G A , MEME R ZE T 1 X 9 R A
HE B B TR X AR S M A 6 B LE RAR
SR SRR 5°, L L RAR A KA, XFP A
ZFA 1] B A i MEE R 3

R FE B MEAE R TR B8 38 I T B AR M L
2 RTA BB R 73 FK B R A B, 48k
ZHH B AR B Sk B S E B E B R TP
B, B, B RSB T RE R B ARARAF T R e B 8
REMTHIREZ —, PHRSRE KK
ANTEBBRAZ TR T AR R (1) KM
BT B B R RS R B4 8: 00 ~
9:30 #:47, T RS HBE K S A ER LI, BN



384 Rl R Y 4R

F18%

BN ; Q)FHM B RRAE 10: 00 2 J5 BEAT, HE K TR
HTEEE DA B Gl T RAEB/N, £+
X, N TEM A IFEAR LR &MU T AT
R, R B HER M, WA T KRR
AR AD , LIRS TSR M 2R F, MR 3
HEHR T R B I 1E R3S 5 2 A puax — [) B i) Sk 4
FRTE

B 3k

[1] Turnbull J W, Martensz P N, Hall N. Notes on lesser-known
Australian trees and shrubs with potential for fuelwood and
agroforestry [C]/ Turnbull ] W. Multipurpose Australian Trees and
Shrubs: Lesser-known Species for Fuelwood and Agroforestry.
No. 14. Canberra: Australian Centre for International Agricultural
Research, 1986: 81-313.

[2] Tybirk K. Reproductive biology and evolution of the genus Acacia
[J]. Bull Int Group Study Mimosoideae, 1997, 20: 45-53.

[3] Hu C H(#RH), Zeng H C(EMtE), Yang Y Z(#i2R). Growth
performance of the hybrid (dcacia mangium X A. auriculiformis)
in Dongguan City [J]. For Sci Techn Guangdong(J ™ ZR#R VA ),
1998, 14(4): 19-23.(in Chinese)

[4] Newman I V. Studies in the Australian Acacia II. The life history of
Acacia balleyana (F. V. M) Part 1. Some ecological and vegetative
features, spore production and chromosome number [J]. Linn J
Bot, 1933, 49: 145-171.

[5] Newman I V. Studies in the Australian Acacia Ill. Supplementary
observations on the habit, carpel, spore production and
chromosome of Acacia badleyana F. V. M [J]. Proc Linn Soc New
South Wales, 1934, 59:237-251.

[6] Tybirk K. Flowering, pollination and seed production of Acacia
niotica [J]. Nord J Bot, 1989, 9:375-381.

[7] Tandon R, Shivanna K R. Pollination biology and breeding system of
Acacia senegal [J]. Biol ] Linn Soc, 2000, 135:251-262.

[8] Sedgley M, Harbard J, Smith R M, et al. Reproductive biology and
interspecific hybridization of Acacia mangium and Acacia
auriculiformis A. Cunn. ex Benth. (Leguminosae: Mimosoideae) [J].
Aust J Bot, 1992, 40:37-48.

[9] Ibrahin Z, Awang K. Comparison of floral morphology, flower
production and pollen yieild of Acacia manguium and Acacia
auriculiformis [C)/ Turnbull J] W. Advances in Tropical Acacia
Research Proceeding No. 35. Thailand: ACIAR (Australian Centre
for International Agricultural Research), 1991:26-29.

[10] Moncur M W, Moran G F, Grant J E. Factors limiting seed
production in Acacia mearnsi [C])/ Turbull ] W. Advances in
Tropical Acacia Research Proceeding No. 35. Thailand: ACIAR,
1991: 64-66.

[11] Sornsathapornkul P, Owens J N. Pollination biology in a tropical
Acacia hybrid (4. mangium A. auriculiformis A. Cunn. ex Benth.)
[J]. Ann Bot, 1998, 81: 631-645.

[12] Bernhardt P, Kenrick J, Knox R B. Pollination biology and the

breeding system of Acacia retinodes (Leguminosae: Mimosoideae)
[J]. Ann Miss Bot Gard, 1984, 71: 17-29.

[13] Kenrick J, Knox R B. Structure and histochemistry of the stigma
and styke of some Australian species of Acacia [J]. Aust J Bot,
1981, 29:733-745.

[14] Kenrick J. Review of pollen-pistil interaction and their relevance to
reproductive biology of Acacia [J]. Aust Syst Bot, 2003, 16:119—
130.

[15] Li Y H(ZE#Hi4E), Kang X Y(BE ] FH). Stigma receptivity and its
detection method of white poplars [J]. Acta Bot Boreal-Occid Sin
(TP FR), 2007, 27(5): 859-863.(in Chinese)

[16] Kenrick J, Bernhardt P, Marginson R, et al. Pollination-related
characteristics in the minosoid legume Acacia terminalis
(Leguminosae) [J]. Plant Syst Evol, 1987, 157:49-62.

[17] Atroyo M T K. Breeding system and pollination biology in
leguminosae [C]// Polhill R M, Raven P H. Advance in Legume
Systematics. Richmond, Surrey, UK: Royal Botanic Gardens Kew,
1981:723-769.

[18] Wagner D. Pollen viability reduction as a potential cost of ant
association for Acacia constricta (Fabaceae) [J]. Amer J Bot,
2000, 87(5): 711-715.

[19] Cruden R W. Pollen grains: Why so many? [J] Plant Syst Evol,
2000, 222: 143-165.

[20] Knox R B, Kenrick J. Polyad function in relation to the breeding
system of Acacia [C]// Mukahy D, Ottaviano E. Pollen Biology.
Amsterdam: Elsevier-North Holland, 1983:411-417.

[21] Cruden R W. Polen-ovule ratios: A conservative indicator of
breeding systems in flowering plants [J]. Evolution, 1977,
31:32-46.

[22] Bertin R I, Newman C M. Dichogamy and angiosperms [J]. Bot
Rev, 1993, 59:112-152.

[23] Moran G F, Muona O, Bell J C. Breeding systems and genetic
diversity in Acacia auriculiformis and A. crassicarpa [J].
Biotropica, 1989, 21: 250-256.

I R i A

Pg: BEAEH} Pollen grain; ov: JEEk Ovule; ca: E7E Calyx; co: B2
Corolla; st: 76+ Stylke; an: 624 Anther.

B I

A KUHHEEBLER, THMIEEAE(T), LR E T BB
k), B. 16 &6k ; C. FHASHUIRIR, BH K4S E; D~ M
BB D. FHEREL 0, R BAEE; E M E 1; F. K
B2, RS RBIAET; G BN 2, R ERE H R H FF
BB 3; 1 BB B 4; T~L. FRAEERE, 1. 21:30 EFBEHr B
2; K 23:00 ZEFBIHEL 3; L. 9:30 EFMTE4L; M~O0. SEM Fhit
FHENE1~4 WELGTFR, M. BB 2 WS, BE ARG
3K); N. BYEE3 B7E2S, AR O DR E; 0. WrEr4 ikss, #24
FEEFRFREHIEE; P~R SEM TRk, P. BrEto
BOMERS RSk VIS ; Q. JFAESS | KRRk, ke sk 0 ey; R JTF
163 AL A RIRR, MR E



FaH

FEE R RBIETIBS ST LY ERT R 385

Explanation of plate

Plate 1

A. Spike inflorescences of 4. auriculiformis, showing blooming
(arrow) and immature (arrowhead) spikes; B. Polyad contained of 16
pollen grains (pg); C. Ovary with more ovules (ov) and hairy (h); D ~1.
Flowers at different stages. D. Yellow flower bud at stage 0; E. Flower
at stage 1; F. Flower at stage 2, showing stigma sticked out firstly; G.
Flower at stage 2, showing stamen sticked firstly; H. Flower at stage 3;
I. Flower completely opened at stage 4; J ~ L. Anthesis processes. J.

Flower buds at 21:30; K. Flowers at23:00; L. Flower fully blooming at
9:30 in the second day; M ~ O. Anther dehisce at Stage 1 ~4 under
SEM. M. The mature anther excised from the flower at stage 2,
showing two lobes, cone-shaped epidermal cell (ep) and the dehiscent
line (arrows); N. Anther partly opened along the dehiscent line of anther
at stage 3; O. Completely opened anther at stage 4, exposing the polyads
(arrow); P ~R. The stigma of 4. auriculiformis under SEM. P. Style at
stage 0, showing the cup-liked stigma; Q. Showing exudates (ex) in the
first day after anthesis; R. Stigma at 3 days after anthesis, showing
collapsing stigmatic around the polyad (arrows).
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