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N

TIUPRE A R X AR, 8 R AR 2 KR
X, AFESR 21.5°C, = 10°C BUE 7500°C, 4F[%
K 1220~1400 mm, FEKEHHIN 4 ApaE
8 JIR, 4E¥H M2 1260 h, B EAEE bR
FUL AR SE 8 (FB) . M=kl (BY) A
HUD AR (ZX) R85 B A TE N T AR R 78 %6t
%, BATEMRE YN 1.5 SRS, RhIEDE
FEEE M, o AR E, EEER R, WAE
BEESL, FHAREBILE 1,
1 WUHRSEARER

Table 1 General information of the observation stands

Moy GRAERE Wi JiluEes R R
Stand Planting year Height/m  DBH/cm Density/(f£-hm ) Altitude/m

zX 2002 16.69+1.13 26.13 £+ 1.46 800 240

BY 1998 18.45+3.75 28.70 + 5.59 1200 540

FB 2003 24.65+2.8532.40+4.19 1 000 630
2 FE

PBERAE B BB RObR 0 KR ZE 1 50
R, PR 8~ 12 AWML R Hibk, 2018 4F 10 H &
2020 4F 10 Hi%EZ: 2 a, B 3~6d, REARFKL
HEIEZE, RO BRI A2 TS . 454

KB R . R85 AL 25 - A T FAA [ 8 W)

(V70% LBV IV IKOIR = 18:1:1 ) HEZS[EE,
50% CEEIEYE, SOEERRERUK, BRISaEE, bE
UV ML TS R, VIR JEEE 6~8 um, ik
e E B, OLYMPUS 2% i i 8% F1 OLYMPUS
PM-10AD WG RS MG,

BUBHEAE2, R RN, MEEPkh
AEHT, BEACZGRAER RGN 00 R A [, BT
SIEFE ST HIA, EEW RS T M I
HRUS SIS B di F Excel #AEHEATSEHH20HT

3 H#R544

3.0 ESEHELNR RS

IR FEMESSHERALZY P34 98 ML (n =30, sd =
21), K 7.4 mm (n =30, sd=12), {£24
V44 2.1 mm(n =30, sd=0.2), HESRBEEZ0h
SEOTES L RRSTEHERHES T AR R B (B 1-1),
A0y 58 52 22 55 R AT HED T A 24 Py O s n m) fT )
Wi, oAbz, bR 2y 1~ 1.5 mm 1Y 2 f
(F1-3), WAIEZY H 4~6 NMER 2, 2500
ANERY R, I 6 N EREE (1K 1-2),

TE: LMESSRE, JEZ9RIBNRIRHES ;s 2 AE2GREVIT, 7R 4~6 NEMSE; 3ALZNLIRE, JRPAT AR AL BANZEIE ; 4~ 5 155 IAERRLAHE
AEMBERTRBLALAG; 6. IF AU LRI BE R AN, NP IEW IR B AERIRE; DP: IR BYAERIRE .

Notes: 1. Stamens in a spiral arrangement; 2.Anther cross section, showing two to six pollen sac; 4.Stereo diagram of anther, showing two columns of

anther and connectives; 5-6. Pollen grain with boat shape, and pollen wall with sparse bothrenchyma. NP: Normal pollen, DP: Degenerated pollen.

B1 #HEN

Fig.1 The structure of anthers
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WIS, A5 RORFEAELGESHIREN K B FRE 109

HA TG AER R FR, S, By
WD S K BDE , ARETE W AHE, Bl 5,
WEKNE, AN A, Wiy 255 um, &
ERZY 62.3 um, fERPRESGH, AT E AR B IR
guii (B 1-4~5), KIGRENERY, 10k RE
445 (K 1-6 ),

32 TEHENES

IRAGEMES IR IEZ) 12 A FAIE 1 AR
1k, PIIAE Ry $E R AMU Y Stk R B R (B 2-1),
WAL 24 IRk A — 2 A0 K 40 MO Fn 2% iz N 43
A, 1L ), B NER S AR 20 L O
b, FEAEZ5 DU FA B AL b f R AR AL (5] 2-2 )5
60 JEr 4T L 255 JR] 3 0 1 A R 4 R D JE A A
fugna (& 2-3), wIERE 2SI Y 3~4 )2

500 um

50 um 50 pm

10

TELREARNE (& 2-4); /BT RE40 ML iU,
FELGRER T SERL, LT BIFELYRE [ P 1) SR o3 3l D 24
BEI-2Z HRZ, GENEE2 R, KEAN
12 (E2-5); 2 A LA, /MET-REARETEA D8
%, PIRAZERR . B R AR
W, GEZ TR B PRI QLT 46 R 23 AR
{HL AP 2 0 MR RS 2 AR SR T el (18] 2-6~7),
FHZ IR BRI IR s /T AU AR R
KA, (ARERAIGIEY R, FRARSEE
Hh 2 M EEORT R S T B A R AR (T 2-8~9 )5
/MO KB IRHZBRE R T IR, 2 S
WEFRI AR T IRIEE TR, e, 2y
FNEERH NLLEZ 1R, TR MGEZ 0L
([&12-10~11); 3 H¥I, /IMETRTHE, 1EmBEer

80 um

6

50 um

12

T 1 AIERBEBSMII LT 2. EARERIENG 3. VAR g ARG 4 ARG RAEREAIEZS N EERIERG 5. /D
TR 6~7: — AR AR, SRR RTTAHA; 8. MIUMAREN NMET, RAETIE; 9. METIERIRE, EREY K, HEM
SEZF R 100 SERIEAARAS 11 RAVIMET5 12 EBHEUE . DP: ICEINAER; EP: RHz; EN: 2 NEEE; ML: )25 MMC:
NMETEANE; MP: WEAGENS; PP WIAREEANNE; PS. WIAEMANNE; SS: YCEEMANN; TA: HHIR; FL. F4=; TE: Mok,

Notes: 1: The development of the medial pollen sac was earlier than that of the lateral; 2: Anther epidermal cell; 3: primary parietal cell and

primordial spore cell; 4: Endothecium and secondary sporogenous cells; 5: Microspore mother cell; 6~7: Formation of dyad and microspore tetrads,

middle layer and tapetum disintegrated prematurely; 8: Young microspores, showing different deformation; 9: Microspore with regular shape after cell

wall expansion and showing the middle layer and tapetum flat; 10: The tapetum disintegrated in situ; 11: Mature microspore; 12: Mature pollen released.
DP: Degenerated pollen; EP: Epidermis; EN: ; Endothecium; ML: Middle layer; MMC: Microspore mother cell; MP: Mature pollen; PP:
Primary parietal cells; PS: Primary sporogenous cell; SS: Secondary sporogenous cell; TA: Tapetum; FL: Fibrous layer; TE: Tetrad.

B2 HAENREREEZL

Fig.2 The development of anther wall and wall changes
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e JZ AR INJE [0 AE by B % 4 A 2 i RE A
MU AE S, 46K DA TR0 PG 46 K 5 3% 12 A 15
(K 2-12),
33 INEFRIEERERTFERIFK

AN REAN AR IR 2T, S AEZRE A A
AR X, difiRf R, ok, MwIE, T
/N R R A T (1 3-1), 28 1k
WECTZEARI, /N AR BT AR ) P R A4 2

8 um

e 1~3:

T R, (EOR WA MU BEIE G (18] 3-2)5
N 2 YBR[ P A [ P 4
SO oA, DA T~ 240 Rl ] 4 I G 5
(181 3-3); KEFEDFIRBUA A, /NMLTH I
TR B BE (18] 3-4) . PRy HES 7 XL ZE
AR BRBFTPU AR Oy (& 3-5~7), fE W E S
B (P 3-8), /INET~H 20 a5 oy 224 07 X0 48 i
PRI BRI S A

20 pm 20 pm

30 pm

P 8 NMETHAFAS T WU A; 9~10: RAETVH/MET; 11 BR/MET; 12: MITHIEMA; 13~14: PR/MITRIBEDH;

15: BU/METFHIER; 160 BEBWh AL

Notes: 1-3: Meiosis of the microspore mother cells, cytoplasm hanging division from outside to inside; 4: Microspore separated from tetrad and

dissolved callose; 5-6: Tetrahedral tetrad; 7: Left-right symmetric tetrad; 8: Tetrads in the same sporangium with different form; 9-10: Distorted

microspores; 11: Uninucleate microspore;

microspore; 16: Two-cell pollen.

12: Vacuolated cell microspore;

13-14: Miosis of uninucleate microspore; 15: Formation of binucleate

B3 /INMATFHRERERETHRR

Fig. 3 The occurrence of microspore and the formation of male gametophyte

PSR RS /M TFIE S R AEA R
I, P W ECE S R, AHARREEE, 2
M JE Ak (1 3-9~10); AR /N1 40 it B it
—EP ik ME, JERIRARFIN . JCHH R A%
filF, MmTAE HorAmds) (K 3-11); FJ5/IME

T2 5 BRI AT TR — A R SRR, A
BB B M 30 %, B/ N7 B RE I
(I 3-12); @lfiehs, METRIIRA
WIR R, BRI A A 1 INISE A 22038, r4did
At ] LS B G R MR 1 T 1) P AR, R A
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JOT 53 BASYE 55 R P 40 T R L8 SR A B A% 1
“HNET (E3-13~15); —B/ANTRERE
WY, RIBHITHAE, KA AN SR8 AT s 37
YA, /NERST AN M AN A SO IR AR AN, B SR
2 O R AR R 2 IR A AR (1B 3-16), BV
HFIERL
34 HHEBEEBRFHKE

W RAGE L KBTI, AT
AP EEAAED T REAL. (1) /MaTFRE

80 pm

JIERTI AN % S 110 XS5, 0 N R = L ) =2
MusenifmiA (& 4-1), (R EERAS, AR/
fiFEAERAESR, @URHESTT, e
MBI 14%, (2) EMEEIRAR AT, B
CBIAEA 3%, DVT A4 53 B R0/ N DR o B i A
EATEHIER AT (K 42~3), HAEMKER
INEBFZY T 9%, (3) FE/INELF- B M 53 240,
MEFEMELIRE . R E R BOHR, SO0
FHHBIZ b 10% (E 4-4),

80 um

T 1~2: SHZ A2 AMURTTIHA 3~4: WERIRI/MET .
Notes: 1-2: Tapetum and middle layer disintegrate, 3-4: Contraction deformation of microspore.
4 EEFEXEIETHREAR

Fig. 4 The abnormal phenomenon in the process of male gametophyte development

4 it

TRAFE (RS B AR 25734 98 KL, 4~6 1~/IMAE
T S AR SR HE T e AR 24 04 O TR A
I, HAR 2 24w i B i) 2L A [ TR 2 Fp
Jrale TEBN G BB mEAE Y, B RESS Ry
H 3 R AR R, AR R0 25 2E T 3l
Pk Sk Z . JEgeit, SIS 95% MR+
PR L TRERS , XA S IR S A 5 B Ak
I R P e EARIE AR 2R
BB 4, HEEBREDS Y, ARP5nsg
BRI B 4A~6 MRy 58, HAEMH
SR E AP, XA R A
KRIRIE . EHE NN, L H 2B EEUR R
PR, DEOE BRI EIRTY, X RIS
MIAERY B HCETE R G L TP IR B 1 B R AR A 1
Ko TEHPMRGELE T, AFELE R EILEE
AR, PR ) — 2 S AT SRR R A A ]
W, MAREAVFZHGRE, PRy bk e
LG, X ARG B A AERHE Y R AT 5]
WP R E R AR LA R E (M. insignis). K
RARIE (M. grandis) FIERAKIE (M. hebecarpa) H

b, WAERAETT S, RERB AR, B
HEARZERY, (BHAER SR H LA AEARTE . KRA
TR AR IR,

IRARFEMR ML RER R B . = NBE . TZFISE
WZH M, hE MR 1~2 R4,
BRBORES ), AR — A, X E A
HAAGE & (Y4624 K B R IE LA AR RS 220 16k
BESGHE, BT B B RS, AR & i
R IRAA, AWy 25.5 um, JEAREE T L
Kt e X 8], AERR AR IE I ZY 62.3 ym, AT
AR T AEA 2R B R R v A DX TR T A IR Y
MR B AR, N R DR SR S S
AUFNE A 2 FhOr s, AL B/ M LA
XIFRISFN L RIHES o, RIS 24 H 9/
flF R PUTEARARIHESY , Al A 2= B R — R
7 [ B A 4 i 5T 43 2y AP 24 2 OROR S /N
FAEVU IR K A ARSI, WIS )/ S 4
M. RRBEIE, XHLAMARE. FHBESTE

( Michelia coriacea Chang et B. L. Chen ) F1[UInJ&
Kb ( Magnolia officinalis Rehd. et Wils ) A9 DU AR
TEARFAEARAR 2525300 G e SR M e JEL AR D 1Y)
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o3/ MBS BT A RE R P B R F, H
TERASEMLLAEARE D, REBUMETAER A
MW A B R AT A #E R, R
G3/NMEFATREIE H R B I AL AL . R ER 2 45
N, XTI IR AT REE N TR AR BB 2 A0 A
%, DAFIT AN 2250 207002, it
SR HLRAE T Anar 7 S5 S B kAl iy S A 2
it — L RGBSR .

AR ZRHE RIS HEY B E SR, 1R
B SHEFFRGE AR LR fE ) AR 5 S Y S R 22
—CU XPHSfE LTS & B, 2RI KT
HAEEAR IR T RIME G, LB AR FED R A: 38
FELAMAE . AERY BEANMLER OB F MR, HAE
Ky AR AN 14.7%; BRAEFA LR, H
PR i A SO B T AT L TG AR M AZAS R U B T 7 A Ry
By 29%8Y; FHHEARE (M. championii ) B/
W A, PSS AL A T UM L B
B/ I EANMENME IR S, BRI A TR
—EARER A BE TR, BUR IR A/ INME T
JEW ARSI AN REIE R AE R, BRI AE Ry 2
TEZRAERIE IS, A2 RE R SRS R A 2 A0 AT
AIBALTE AT B Z GRS R B I EFRP B MDA
( Tsoongiodendron odorum Chun) LR} & B W
B, AT S8 /N T, R4
YR 50% B AIRAE, 35% B9/NET [N B2
Wi & RIMCE I/MEFEY, ABEE T, RARSE/N
TR ENIWE FLRAE TR, 582
RN SR RTAA, B REEESE, IR/ NME T
St RRECE I MBUERR -/ METF AL E N
IEH LR RN 2K 33%.

A ISR S AT I R R B S T R AR Y IR
B, HIFREZ TR . RARVELE HARIRES S SR
JUF R, (HX 5 bk AR 0 i 45 9 R w3k
57.67%, A 5T BT WL ] 1Y KA FEAE A3 T
H 33%, XEIRTE—EFEEE Fib T HAZB LR,
(B HAE B IRER L 1 146 i, BEIRERIRAERY
FERY AL ARARIRAR T, BRI, BRI X HAs kR
BARBE MR A FRAY, ARET X N R H D R g
ARUEM R R, AfeS e PHiEs,

5 i
A A 25 55 W R e B AT 5 A A 2 R A

L, (HAEAEATBELTHE . RS 2R A ME TP 73
RHESTT R, MR TSR R
ERRAET USRI, 5 KA LA M
ZEIRIRA RN Z —
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Anther Structure and Pollen Development Characteristic of
Manglietia conifera

PAN Li-gin', HAO Jian*, XU Jian-min®, LI Hong-lin', LIANG Fu-jiang’,
ZHANG Qing-qing', JIANG Qing-bin’
(1. Southwest Forestry University, Kunming 650204, Yunnan, China; 2. Experimental Center of Tropical Forestry,

Chinese Academy of Forestry, Pingxiang 532600, Guangxin, China; 3. Research Institute of Tropical Forestry,
Chinese Academy of Forestry, Guangzhou 510520, Guangdong, China)

Abstract: [Objective] The anther structure and microspore development of Manglietia conifera were studied to de-
termine the abnormal phenomenon of male microspore development, and to provide evidence and accumulation data
for further study on the taxonomic status of M. conifera and the phylogeny of Magnoliaceae. [Method] The anther
structure, microspore and male gametophyte development of M. conifera were observed by means of anatomy and
morphology. [Result] The results showed that the mature anther of M. conifera was composed of 5 to 7 layers of
cells, including the surface layer, the inner wall, the middle layer and the tapetum. The 4-6 microsporangia were
arranged in a linear pattern and the anther dehiscence was centripetal or lateral. There were two types of cytokinesis
of microspore mother cell: continuous type and simultaneous type. The arrangement of microspore in a tetrad was
isobilateral, linear or tetrahedral, and the mature pollen was two-celled. The pollen wall was smooth with very sparse
cave-like ornamentation. [Conclusion] The anther structure and developmental characteristics of M. conifera were
similar to those of other genera in Manglietia, but the structure of pollen sac, the mode of cytoplasm division and the
arrangement of microspore tetrad were different. The abnormal phenomenon of microspore development mainly
occurs in the tetrad stage, which is one of the reasons for the abortion the pollen and low seed setting rate of fruit.

Keywords: Manglietia conifera; anther; pollen; microspore; male gametophyte
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