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ABSTRACT

Flowers of Aquilaria crassna Pierre ex Lecomte generally start early March to May.
Flower buds develop to maturity of inflorescences within three weeks and non-pollinated flowers
fall withinfivedays. Theflower isof perfect flower, consisting of calyx-tube, collora-tube, androecium
and gynoecium. The pollen shape is of sphaerical with small size (20-25uum in diameter) with
gemmate exine. The papillae stigmais of capitate with 0.7 mm in length.

The flowers start blooming in evening during 16.30 - 18.30 hrs, the peak of blooming at
18.00 hrs. Theflowers are weakly protandrous, which the anthers dehisce prior to pistil receptivity.
Flowers have ten anthers, each anther containing approximately 1,937 pollen grains. A high P/O
ratio (9685.5) indicatesthat A. crassna ishighly outcrossed and is classified as obligate xenogamy.
In other words, the species likely requires cross-pollination for natural regeneration. Opened
pollination produces low initial fruit setting (2.23%) and reproductive success appears low (0.05).
The phenomena where a low proportion of flowers was developed into fruit despite most ovules
having devel oped into mature seeds indicates that the rate of fruit abortion is higher than for seed.

Keywords: Aquilaria crassna Pierre ex Lecomte, Flower development, P/O ratio, Pollination, Reproductive success
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Table 1. Average number of flower/inflorescence of Aquilaria crassna Pierre ex Lecomte
based on 300 inflorescences of the three trees

Tree no. Number of Ranging SE Number of
flower/inflorescence inflorescence observed
T1 8.15 1-17 0.30 100
T2 7.16 3-13 0.22 100
T3 4.36 2-6 0.08 100
Total 6.56 1-17 1.12 300
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Figure 1. view (A) and side view (B) of Aquilaria crassna Pierre ex Lecomte floret.
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Figure 2. Diagram of Aquilaria crassna Pierre ex Lecomte floret showing four main parts, stamen,
pistil, collora-tube and calyx- tube.
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Table 2. Number of calyx-tubes lobes Aquilaria crassna Pierre ex Lecomte of four sampled

trees at Khaoya National Park

Tree no. 4 lobes 5 lobes 6 lobes 7 lobes  Number of flowers observed
T1 1 99 100
T2 16 482 1 500
T3 17 580 600
T4 3 191 1 200
Total 37 1352 2 1400
% 2.64 96.57 0 0.14 1400
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Figure 3. Photograph of close-up of collora-tube and calyx-tube of Aquilaria crassna Pierre ex
Lecomte floret showing attachment of anther (A) and Scanning electron micrographs
(SEM) showing villous hairs at collora-tubetip (B).
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Figure 4. Scanning electron micrographs (SEM) of Aquilaria crassna Pierre ex Lecomte anthers
showing two lobes, each bearing one chamber. A) at 4 h before flower opening. B) at
the time of flower opening. C) 48 h after flower opening.

stigma

anther
collora-tube

calyx-tube

Figure 5. Top view of Aquilaria crassna Pierre ex Lecomte floret (A) and expanded calyx-tubes
showing arrangement of antipetalous anther (B).
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Figure 6. Aquilaria crassna Pierre ex Lecomte pistil, A) showing ovary covered with villous
hairs, B) Longitudinal section showing axile placentation (arrow) at the day of pollination;
Top-view of thestigmaat theday of pollination C) and three day after flower opening D).
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Figure 7. Scanning electron micrographs (SEM) of Aquilaria crassna Pierre ex Lecomte stigmas
a 3 h after flower opening. A.Top view. B. side view showing stigma capitate. C. Stigma
papillae with pollen, germinated pollen, and some exudates. D. Closed-up of pollen and
exudatesin C. E. Exine of pollen.
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MAAAIUVDINUIUIS YDV JAAZIZAY
MINANNY (the P:O ratio and outcrossing level)
INMIATIHVIIUIUTYADO LT UDIAU

AYEAUIUIU 2 AU WU UAURAY 1,937.1 + 16.34

1
~

Taeduit 1 Tonnusyaodusaegugie 1,626-2,371
(1n@e 1,895 + 25.61) 1Az AU 3 TNUIWTYADOU
15agg 1193 1,728 - 2,309 (1RAY 1,978 + 18.61) 1ay

PMUIUITYADADNUDIAUNOBRNTIUIY 2 AU WU 1)

AunAe 19,371 + 147.12 Tagdui 1 Tuwsyao

ADNDY 14T 18,038 - 19,808 (INAY 18,956 + 170.46)

]
~

uazAui 3 Tnusyaedusaoglumg 18,732 -

20,462 (mﬁﬂ 19,786 £ 155.11) (Table 3)ﬁ'ﬂﬁi§’1mumg

Yo &£ Ao

AedusveanguanIndifesiuTiidn i 2,100
15 ﬂlﬁ@]' 00UIS 8} (Tangmitcharoen and Owens, 1997) amsu
° ' o Y A A A

UINDDADABN YOI 2 AUABIAGY 2.0 1TDABN

NNABNTATINTL (200 ABA) UIWIUOD I 2

Table 3. Number of pollen grains per floret from each of two trees

Tree number of pollen/floret

No.
1 2 3 4 5

Mean SE
7 8 9 10

1 18,956 18,372 19,384 18,038 19,494 19,210

19,808 18,566 18,870 18,862 18,956 17,0.46

3 19,696 20,174 19,880 20,200 19,348 19,830 20,462 19,590 18,732 19,948 19,786 15,5.11

Total

19,371 14,7.12

MAAAIUYDINIUINITYADDD A (P/O ratio)
VOIAUN 1 uazdui 3 Ao 9,478 Az 9,893 MUAAL
= A o [y
Taelinunaailu 9,685.5 + 29.34 (Table 4) 6115V
Voo ° ' A A gy 2
MdaaIuYLINIUIUIAGEDDYa TUABN NI 19T
] Y 3 =R 4 A
A0 IR UDITLVUMIHTUWNUFVOINY (Cruden, 1977)
v Y I '
A1 P/O ratio N Tunguaniisainiiags duieiun
v
Faduaunasinssziussdumsnandinues
(Cruden, 1977) 182 U511 nguanianiiszaums
Y A A 1 . A o
HEUUINEGN NLTUNIT obligate xenogamy poInuszaAl

MsHANdINgIga nena1dnoniled ngyan

o 1% 1 o o
iudesldsumswaudnlumsduaonugaiy
Fa 9 '
FITUIA IHANYUE obligate outcrossing MWL U
dy A v Aa 1 4 dy 9
aguanilmileousuniisenuneunttives il
1A Aquilaria (Soehartono and Newton, 2001) wagly
o . 1 1<}
3dn (Tangmitcharoen and Owens, 1997) aena lsnau
J dyw ] dyw =2 A [ RS
1 P/O ratio T launsoFFateszuuduaeiuguea
YA g Y A @ 4y 9 1
nguanld Astuainso Iiesdisuuunie g
u’z’ 1 A " o o = o g
U HANIILILYITLVUTUADWUT Insazidon iy
Yy A =< A A a o ' '
ADATMIANEIOU  INANDN 15U na Inmsteisey,

@ I
Ayl self-incompatibility WHudu

Table 4. The pollen-ovule ratio of Aquilaria crassna Pierre ex Lecomte

Treeno. ,,mber of pollen/floret number of ovule/floret P/O ratio
1 18,956 2 9,478
3 19,786 2 9,893
Avg. 19,371 + 58.69 2+0 9,685.5+29.34
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%

nisfanaseunaznINEUSoveInITAUWUS
(Initial fruit set and reproductive success)
MIAANABOUDINMINANIBIMUTITUIIA
(Initial fruit set from opened pollination)
namsane vl 2549 nu ensimsda
MR 3 A odlunainuas iuanmatuma
AT (F = 2.546, df = 2, P = 0.082) fiomav 2.23% Tag
duit 3 ﬁﬂwaumﬁqsa (3.78%) 509893ADAUT 1

(0.81%) azduil 2 Aanareufian (0.81%) (Table 5)

° ' o d
ﬂ’J]NtTH%‘i]ﬂﬁS‘]JﬂﬂWHﬁq (Reproductive

success-RS)

v Y
o A A

1 RS vosngrandasadiai imlndifes
AUNAN (Dipterocarpus tuberculatus Roxb.) “ld;\ifli"h
AR 0.056 (lsziaSy uag Juau, 2545) uaga
ANEn (Tangmitcharoen and Owens, 1997) éiﬁﬁnﬂgﬂ
0.011 mmzﬁwuwaim HAZAYE (2549) 51091UA1 RS
vouzvWilon (Phyllanthus emblica) 1iiauna

nnn N ldiadune 0.39

Table 5. Initial fruit set (1 wk after flowering) of Aquilaria crassna Pierre ex Lecomte in year

2006
Tree no. % fruit set SE . number of number of numb.er of
inflorescences flowrets fruits
T1 2.09 0.07 40 344 7
T2 0.81 0.04 50 471 4
T3 3.78 1.32 50 236 10
Total 2.23 0.55 140 1,051 21

A1 RS ¥0INOHANUAIRULTTEN19 0.03 -
0.059 Tavfidunas 0.05 (Table 6) TasArdasidu
SeMINSIIURaLazABNABTRABN (f/f1) TA1AINT
(R300.05) MFAA U MU AR NALALIUILDD

1 c!' A 1 =S % d! 1
20090900 (s/0) (1NAY 0.93) 1IDNANBNUYIHUIN

= o Y d‘ a @ I [ 1
Hiaenvunutiesnnsyiannliiluwa udesjadiu
] o I 3 A 4 a’csy
Trgyennsaiautluwaaiauysal Usingmseiil
v ¥4
119%91 MI3IINAUVBINA (fruit abortion) tHAYY 11
@ [ o a a <3
9931g4nNMI¥eInNNIRTAY Tnveauuan (seed

abortion)

Table 6. Reproductive success of three trees of Aquilaria crassna Pierre ex Lecomte in year

2007
Tree  number of number of Fr/Fl number of  number of S/0 RS
no. florets/inflo. fruit/inflo. ovules/floret  seeds/fruit
(FL) (Fr) (0) S)
1 6.44 0.35 0.054 2 1.95 0.98 0.053
5.28 0.34 0.064 2 1.83 0.92 0.059
4 7.07 0.25 0.035 2 1.82 0.91 0.032
Avg. 6.26 0.31 0.05 2.00 1.87 0.93 0.05
SE 0.091 0.006 0.001 0.000 0.007 0.004 0.001
n 600 600 300 600
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