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Abstract . Flowering phenology and breeding system characteristics are the most important fitness factors of plants, and have
an important influence on plant reproductive success. For example, plants that blossom too early or too late are unable to
fruit effectively because of changes to environmental factors or due to the absence of effective pollinators. Terminalia
Jfranchetii is a characteristic plant in the dry-hot valley of the Jinsha River, southwest China. The community formed by T.
franchetii represents a limited and important type of natural vegetation that grows in this region. However, today, habitat
destruction and human disturbance factors are having adverse effects on T. franchetii. Although the plant produces large
amounts of fruit, the seed abortion rate is extremely high, resulting in few seedlings and saplings being produced, and,
consequently , poor forest regeneration. A number of studies have been conducted on the population diversity of this species,
along with studies on the regeneration characteristic of seedlings, seed dispersal and seed bank characteristics,
phylogeography, species differentiation, and other aspects. However, studies on the reproductive biology of this plant have

not been reported. We conducted a fixed-point field investigation of the floral syndrome, flowering process, breeding
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system, and adaptability of pollinators to the environment of a natural population of 7. franchetii in the dry-hot valley of the
Jinsha River, China. The results showed that, each year, T. franchetii begins to bloom in early April, and that the
flowering duration of the population is approximately 30 days. The plant has the characteristics of high flowering synchrony,
and is a typical “mass flowering” species. When single flowers bloom, the stigma initially elongates and expands. Then,
approximately 4 days later, the stamens protrude. Because of this dichogamy, the plant, to a certain extent, avoids self-
pollination. Flowering is divided into 6 stages; namely, the bud stage, stigma elongation stage, early stamen showing stage,
blooming stage, late blooming stage, and flower withering stage. In addition to the bud stage, the pollen is viable throughout
the entire flowering period; although, the strongest vitality of the pollen occurs during the early stamen showing and
blooming stages. Optimum pollination is avoided due to the asynchrony between pollen vitality and stigma receptivity;
however, there is a certain degree of overlap between the two stages. T. franchetii might be adapted to both wind and insect
pollination. In the breeding system of this species, out-crossing is predominant and, although partially self-compatible, it
requires pollinators. The main pollinators are flies, such as Episyrphus sp., Chrysomyia megacephaia, Apis cerana, Sycanus
croceus, and Delta conoideum. The floral characteristics, flowering phenology, and breeding system of T. franchetii provide
some reproductive assurance and evolutionary potential for its ability to adapt to the complex and extremely harsh
environment of dry-hot valleys; however, a favorable community environment contributes to the promotion of cross

pollination of T. franchetii and more effective seed production; thus, promoting natural forest regeneration.

Key Words: Jinsha River, dry-hot valley, Terminalia franchetii, flowering phenology, breeding system
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Table 1 Flowering phenology characteristics of T. franchetii

XL B E] Y ear

WL H Ttems

2010 2011 2012
U AEMA First flowering stage HiH 4H5H 4H8H 4H8H
24 H e A SR AEIIAE 7 5L 1 2 2
FEAEHA Full flowering stage H 8] 4H15H 4H14H 4H13H
4 H A R 9 7 8
FFAEAR A Late flowering stage H it SHOH SAH11H SHI10H
24 H i ANZAEIIAE T 5L 3 2 4
I FFSEI} E] Flowering duration FREzat (A 29 31 28
A e i 26-37 24-34 24-35

E1 ESCEAFRERPERSHERBYFEER
Fig. 1 The floral morphological characteristics observed during flowering of T. franchetii and some pollinators
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HRAETF AL AR B0 T 25 5 AT 1, 2010 AE WSS A1 B 0 hy d o, FLOP- A8 A [R5 48 5000 0.85;2011
AR AL T B I A BRI, PRI AE IR AR R 8 R 0.79,2012 4E SR AL T B 01 vb | SR8 ) [R5 L
4 0.82, T EMHTEEREI M IR A R Z 1) 25 5 A8 535 (F=0.346,df=2,P>0.05) .
2.2 TERYTE ) SRk AT a2

ML 2 FTULE W FEAC R 1 5 T, 4675 AR, fE 8

AR, BRSO HUR IS RS 1
RN E Z ELAT BRI 1 (90% 7247) JFEL AEMIVIE 2 oso
JYFFHE— AR SR TR, HEABRIFIE, Ky 5 |
HESSTEMTTETRERS R K, B AT 1 L o By
RS (S0%ZEAT) ., FEAEIN HERESE 25 R ke 8 Y
22 B (R4 AR A A 11 (K 2) o 020

TEREK AT (6 2)  AER BT B | e -
Sk HESSHIRER I HESL AN BT 20, FEFESL ], 184 l l;ﬁ . ,ﬂ;élll) eveloprlr\l/ent Stagev i
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Fig. 2 Dynamic curves of pollen viability of T. franchetii

iR, HCIFE TR, AR FIRUBRTE IS RS TS PE— b p g, b b A 250000 V R TF 0L V 9T
HA RS, BB LT AR 2, 35 VAT, P oh AR ) R 22 57 .35 ( P<0.05)

F2 EBCERELTTZ RIS R
Table 2 Test results for stigma receptivity of T. franchetii

KA Hisk A K SAEATFFHOIR Hisk Al 324
Development stage The flowering condition Stigma receptivity
A£2E W] The bud stage HRARIFR AL SR EE -

HE A4 1 Stigma elongation stage AERTFRL HE S AR 20 5-6 mm , HESR 82 1 +t
HMESE IR EE W] Early stamen showing stage  PEREIFRL, HSh 45 I MESE B Y 1-2 > AR TAESK Bl ++
JBEFF ] Blooming stage TERIF L A A IR 2 A DL B RERERR Hh, Hos TRk /=
&I 5 ] Late blooming stage PRI 2L, Sk A5 IR AR MERE 2t HLRFR s Tk +/—
ALY Flower withering stage FESk AE24 4R -

TE 7R HE Sk BT B2 V8 5+ R Sk ) B2 PR AR 5 ++ 7 Sk T B2 MRS ++/ 7R KR AR SR B 324k A e R LT 32k s +/ — 7R i oA Sk BT
A, B A AT S RS AN AT 2

2.3 Rkt

XEMA AL A SR K B, B WF I ( Episyrphus sp.) Kk 418 ( Chrysomyia megacephaia ) 55828 & 16
M~ AE S Z A p R SR R (B 1. G-1) o [RI, SEa 0] )ik A& 3 1 /b vh A2 5 0 (Apis cerana) BT R
K59 ( Sycanus croceus) 5 (UAETN I ( Delta conoideum ) 55 B BUAEAL [ Vi [R] , H K 2 B HUAE AL 1] 15 [ B[R] 45
5L, 2—10 s AN AL S g i ] B R, 2050 35 s,

BARLIAE R KIN (K 3) ,JHAEATEMN LS FHAETTERRANE DL A SRR 0T L e e
EERIEBURSE , RIAR SRR 100% ,3 PP E T AFEAEZE S, (BRSS9 I, = H Z A E B 3 25 5 (P<O.
05) . Hr FFERTERRAVRA I T | 2550 R 5K, (UF 6.725% ; HKEFFALRTE M 4E , 455030 12.04% ;45
TR R HARARAS TR (RHR) 3K 3 16.42% , FRWIE A X EAG {25 S0 A7 A W& 50 , fh UG AT 60, VA
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=TT RE [ A7 URAZ Ry RN AL A IR 2, BLIRIAEIT S 4B S REAH B (H 5 A6 PP S50y i 25 92 32 B
F e T IRAE R B RS
®3 EHRBMNELER
Table 3 Seed-set of bagged experiments for T. franchetii

, AL AT L
Y e PAETFAEAA IR R
. NO. of flowers in single NO. of fruits in single Percentage of fruit
Treatment NO. of inflorescences . . .
inflorescence inflorescence with seed%
B ARIRZS (W)
35 28+6 28+6 16.42+2.153
Natural state (CK) * * * ¢
A | A
FAHMERR _ 30 338 3318 12.042.543h
Mesh bagging before flowering
PAR AN E SN AN
Sulfuric acid paper 31 32+7 32+7 6.725+1.469a

bagging before flowering
T P AR EDE (Mean=SD) , AR FRERIRTE 0.05 /KF 12257 B3

24 HEHRBFHE
241 EBPRIEZS bk EREUAE IRER L (P/O)

M AR N K ERIE B 18+ 1.1 wm, AR BTN Jy 8+0.6 pm (8] 3) o B T WL 52 75 2407
. 6 W RZIMUIAEEEE /4, RIEEH, B AR

BARERIAERY B 121 750231 524 ki IRERECR 1 A4S AEBIRER L (P/0) 2 121 750, #cHE Cruden fOFR
e ENC N E T R N R,

L D38 x4.0k 20 um

3 EBCIEMRI SAFE
Fig. 3 Pollen morphology of T. franchetii

242 Sacfg%oct

TN SR AE HARZY N 6.7420.83 mm ; MRS 24 (dichogamy ) , ELMESE Se, TEMERR R ITRIAE S SBfih ,
Z GRS IR R 8 R o0 2RI I, A6 29 LUAT 3k 55 0.94£0.07 mm, RVHERRE 5057 (herkogamy) , #R 4 Dafni
SEACHR BT AR bR o R R RS IR BN 4, B F ARG VRS E TR ASSEM, BN

3 Fig5itie

31 EMCAERRIE S B E R R
MM AE AR, HAE SR BAT 7 R, AE SR AT IR RS 70 WA A6 28 2 R AR 2 HAT W 5 | B duf%
FEVEIT B T X AR IE L, 75— 7 T, PR AN DA ; AR RN R IRDEHT  FhE TEAN 3
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TCHPIRFGE (18] 3) , 46H oy TAERS TS B HAER RO R (2950 121 750 i/ 4E) s AEZ5 51 T 250,
S B2 AN B MESEAE Sk B A PR A UL By BORRAIE B, 10 VAL oy 0 7 Pl LN
TR A2 i e v] BE R AR R My RO B B 2, XA S P A 3 T — 2P HiE s, B4R
SLE R, TEEARAE R (A SRVIRETS ) AT AERTE M AS Y AL P 7= A SR 52, HAR I R AA e B 257 &
TR s T e . R RSE AR N T E Aok R Ge b BAT — 52 5Tk, XHE R SeR i B i 21 AR
YEH. 350, TFAETTE M AE (7] RES2 KU/ RS2 ) R IR 4R 4 ( TEAM AR FHRE I ) 1Y AE 20 7 A i) SR S AR 7
HWE RS WA RS RIS T e A, RV R EA A R rh 2 B 1 AR AR A

A2 Ry B9 DS T A5 5 T5 7 B AR 45 28 v P S VAT Sk O AR, AR BEANTR], AE A 1 ) SRSk mT 32k e — 3%
A R S Bl T AR AL 20 IS A AN IR AR A 3 16 g 55 48 3k T 2 MERF o 285 R mT LAt TELAE A s 3
IR by e S 22, ELEPE SE A AR AE LB AE AT S A K AR S R OR B Iy (A Sk i HR AR R 20 KR 2 5—6
mm) , 7] SZPEIRE RO, O 2 H 2 AR AL , T PF B A8 PR A A B AT By g (E el T MESE R B i
Toik5e W H AEBAy . T SRR AR RS Sk A 2 P C A BT [ Hy sl N O ELA A B S Y
TURSAE 5 208 0% e MERS B H S, BRI AT, HAE R B — 2 B35 0, S Rl 32 4
RUTENAHER A SRR BE , 72 AEBOB A NI A RE AT — R R A 28, XA ESBTE S RGUFIE
T WS AR THESE, TR EE RGEHSEH AR SIRERE LR, B P/O LU H HER AT 5 RS
MACECZEAY 4% Cruden HYFIE EMI BT REFHEN LR, FARYE Dafni $2H 1 5232484 (OCI)
AIPEAIBRAE ) A OCT (BN 4, U H RGAFIE R LSS 32, 550 A SR M, WEAME . 4546 LR
FAEFIFEEADTR L E MW, FA TN FER BT R ENE T LS 3 05 3 (BT R A 2 Bl
W, BRI AR, X EE RGN T AR 2 A 2 HO 4y OB E AR A T — R 2k
FEARBE AR J), (H2 , RIFAYRETE PR B TOEE A S AB ALk AT A SR 2 A R Fh 1
3.2 EMTITAEW R AL AR

MIFAETREAFAETT LA AN TRIAF (R 21 B RO A A 00 o 25 S0 14 5 vy | - X B 401 ) 20 48 B4 78 0.79
VA RITEM R A AT AR R D s B T SR ) 2 vh IR AERE X (mass flowering) 7, X FFTFAE
MR WAETLET Silene scutifolia"® AR WAL A ( Disanthus cercidifolius var.longipes ) > 15 W4 ( Sinocalycanthus
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