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BE FRZFIGRE S  GRE AN B R, A2 AT | 2 PRE R AR AR AR | 16 2 A S v O
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Floral morphology and embryological features of
anther development in Renanthera imschootiana
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( 1. Depariment of Biodiversity Conservation, Southwest Foresiry University, Kunming 650224, China; 2. Depariment of Horticulture

and Gardening , Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla 666300, Yunnan, China )

Abstract: There are few data on the rare and endangered orchids of Renanthera Lour. Floral morphology and
embryological features of anther development in R. imschootiana were investigated, and the taxonomic significance of
R. imschootiana was analyzed by comparing with existing data. The results were as follows: (1) Flowers were
characterized by such taxonomic features as tri-lobed labium with an unconspicous spur, cylindrical column, purple

anther cap with yellow stripes, and a pair of deeply cleft pollinia connected by a well-developed stipe and a
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viscidium. (2) Anther primordium was differentiated into two lateral thecae containing two densely dyed microsporangia,

and then, a sterile septum was formed longitudinally and unequally which divided each microsporangium into two jointly

sub-microsporangium. The septum became absorbed during microsporogenesis and collapsed when anther ripened,

resulting in a pair of deeply cleft pollinia. (3) The developed anther wall comprised 5-6 layers, including an epidermis,

2-3 endothecium, a middle layer, and a tapetum, which conformed to the massive type. Tapetal cell was uni-nucleated

and glandular. (4) Microspore mother cells underwent a simultaneous cytokinesis during meiosis resulting in the

tetrahedral or isobilateral microspore tetrads. Finally, each microspore retained in tetrads and produced 2-celled pollen

via mitosis. Pollen tetrads were compactly arranged, leading to a hard cleft pollinia in each thecae. No pollen abortion

was observed during anther development. The results provide new reference for taxonomy and conservation of

Renanthera.

Key words: Renanthera, morphology, pollinium development, anther wall of massive tape, microsporogenesis, male

gametophyte development

KM 22 J@ ( Renanthera) SR J& T 2 B 22 WA}
( Epidenroideae) J3 1% %1% ( Vandeae ) , ¥ F1 %0 H #H
XPELA AL 20 B, B3 T AR B ARG 35 T
PLAE M DC (3 AR, 1999) o R 3 Rl >
MR B 78 (B e 5, 2019) , Hib, kMg =
(R. coccinea) 3 AnMg T, W T EM =M.
VYR B, LA b 4 ) | 2 T 4 AR (RO S
45,1999; SAEHE,2003; &R %,2019), =M
KM% (R. imschootiana ) R [ = m Fr A Bl AL UL
TR R A 7 1l R AP B g R B T L (R
A, 1999) o AR K R B R AR KO 22 (R
sinica ) N ERFAT B, A0 A b E 2= g SC L (ol
4, 2003) o KOHE 22 Jm R — R B Bff A 22, 25
& CHBERE i B B HE AR BORIRAE R, B
Z oAl AE TR A6 0 i 21 A B B B A T Bl K
K, HAT R BB (B (R0 R 25, 1999) , BlE
A — 28 N TR A2 b 25 il (2 84S 20125
LA 2014)

KN 22 T b B3 A B 7 B AR T RE R AS 4
RS SRR /D, AN WA 1 B A= Sl A R 6 B 52 o
)—ff 5% TY W% (http ;. //www. cites.org.cn) , i #f
FIACH EA Y Z AR 4 sk —m S A ) i
faM 2 (AR, 2013) B S E G PR30 B AR AR
Yy 4 55 ) (B MO AN B s Al A A, 2021) il
(B A W/ NP REGR A 44 5% (2021 ML) ) (Fh T,
2021) , HAT, KT K0 = 8 0 138 o0 A | s B 45
F AW VR A 25 2 SR OB B = ) i A A
FE(F A, 2018) , 2 4H 45 (2018) 7k 2014 —
2018 4 [H] , L HF AN A & R, 2 M KA 22 HE 2T

TEA 2 AN JEBE AL, AL TR 1100~ 1 200 m JEH )
L [ AR IR A AR B AR PR R K AR ((Quercus
variabilis) # & & X ( Cyclobalanopsis helferiana )
AR B e 12 kA 1 RREE B 4,
FEARBFPRE N S AR Al SR SRR H e 1y &
£2 0 N7 S T A SPVAT: A B @ (el N R R R
L R e 1

LS KRB REPHMEm A BT
RGN LT W EEZNE, Q5L 8251
(pollination syndrome ) ( Pansarin & Maciel, 2017;
B4 FIEE AU, 20005 Zhang et al., 2022) 1E24
5 EACEE R 2R T ( pollen dispersal unit) % 53 £k
(Singer et al., 2008) #1425 & & i Fe h /Ml F &
Az FIRETE ¥ 1K & B 1 IR IG 27 F#1E ( Swamy, 1949
Rao, 1967; Sood, 1989 ; Kant & Hossain, 2010; 5K
AR 2019 B PEEEAE 2020 KA 2020) , XL
FEOEFE 2RISR T | 7 Fi s S FL A [ 1 4
G3 SN FR G A O T & 45 4 B BEAE ] ( Dressler,
1986, 1993; Freudenstein et al., 2002 ; Pridgeon et
al., 2005; Freudenstein & Chase, 2015; Mosquera-
Mosquera et al., 2019; 2= 2023), &= k44 =
J& 1) 3 FhAR ) AE R AR 25 FIAE B 48 €4 77 T A A
L, B M A B A 5y TR (PG R 2%, 1999 SR Ak
§5,2003; &4 %,2019) , X e % (2003) 78
T U AR KO 22 IR SRR I S LB
By B 3 AR AEIE S HRE AR A
RS R 2 I 22 Rl 5 1 OB R AE . Rusdi
FI Najwa(2020) MEE T 77 H H 2k V5 A9 DL KM
2% ( Renanthera bella) 76 N T B 5 F A K &
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FifE, A 2R AN T EFRME T H R,
FUAT, & T 2 H WU Y0 KO =2 )8 B9 BT 58 BERHEL
b IERIIE A E MR = 0 B A =
O 22 I ST 0T G 3 e ik ) R A DD R 4
ARWEILACTE 5 T2 K 7 IR R A R AR, IR &5
FUAGOR B A T R, IR
Wb S 7E FORAP LR 2 S B B0
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= KA 25 5 R R 8 TP RS AR R 2 R L
AP ( mE E R EYRHE A RA R 2
P GE IR ) |, 15K A K TF AL, IR B 1Y) 4—5
H ., 2017—2020 4, # 42 4 45 RER[F & & 1Y
(IAEEE NI AL, 852 T 50% 05 4 H , & IR AR A7 .
BB B T AL T4 X 2 3408 (Leica M165 FC) T i
FIUREE 0 SRS A S5 AE FE 2508 48R A AL
FURE BAREAEZE M IR 2 B R /NS IF iR 1T
FARRAL P R 2 )5 AR TS A RL, H8 8 K/ gy
h 5 AKREE, BAHBIEUS ~ 10 25, &K &
FUME K H 2K 5 I IR IR R
(Leica RM 2235) , U JE RN 6 ~8 pm; HI BRI —
IRANG YL A AR I B (22 IE 3, 20006) , 4t
T 5 7E WA T AR AR o R G e
Adobe Photoshop 2020 HERR .

2 HER G4

2.1 e LEH

AN R R B A REAS I AR I HA
R A= SARAE R AE P 2T 40, 2 080, 1 5~ 30
FAECEIRR T A) o AEPIAXS B, =2 00 A 8
(BB BT Y, 249 D e 0 5 T ) 25 R e L P | A 21
(K 1:B) . BRI =28, 2 TR
=T SesmBiae, BoL T AR ST A 2 1
NGARN B O R (FR T C-E) ;R Bl
B, R, feumR L, F R B A Rk (I
MRl :E,F) AL AR, #REE, K2 2 mm,
HEMR K 4~5 mm, FIHIE | R LB
LB TRRE, TR R R B, ERIT 1AL A B M
25 M NG (BT :D,G) ., fE
GMRADIR BB SR 5 6, N BER] 0 310 2
= TEALZYTT R0 N RS I 18 24 BE AR B 4 4L (1R

Wl -H, D) o BRI RS,
TCHITAIAE I, J Bl T A5 /0N , H €0 7 400 58 A TR RG 4
ARV €0, PR 2 AH S 2 | 4 o A R s 45 4 1 B By
Beal /b ks 4145 (a pollinarium) (IR 1. J,K) .
2.2 X RRUEMBANEETRN

TG0 A 24 5k o34kt T 1) R A il 2R Ky
—XMUAETFINIEZ, % AL 2 = At — >/
TARE, AR BT LG R T 25 R /N34 20 1) 96 )5 40 i 2H
(BRI :A,B) gk oAk — A5 (AR /BT
PR — P ORER AT REHL (B :A,C,
D) o ANE BRI 2k G (500 10 T RE 20 1 20 1k, B
b DX T A0 53 2405 Bl RE B | G L B TR Y /N
(BRI E) o B I 24 B 41 20 1) /) 7 1 4
HER Hh &, Seii 4B 2 2 YNl I 6] SE A A 4 2R /N T
PEPER , FEREAT ) 25 3 N AR G R T A 25 BE Y
5~6 Z/NE TR LAL , o3 A — R BT A il A
SR G/MILTRHL(ERR I . C) , 70 F i —Xf
AEER RN TR (BRI .C) . 1E/h i
TRRAN ISR o 2 ] AN B R SV /N
REAN AL 20 oAk 1~2 BIEAR/N R R ERIE
FAMIAZ N SR 2 (BRI E F) o /7~
OB 1A% B W B, B AR 2 = 1 N G 2
FIAS T I I 2H 2 200 i I A e e, T s 2, 42 e /)
674 7 TR B AL Ry 8 0 B — DA AR IR
AEB T (MG, H) o P, 25 Fg KO 22 0
BACZH P2 T — X R AR A, X HAETEAS
fif ISR 2 SR — 5,
23 ZRBNHELE

FUI Y A8 24 J5U R oh 3% B2 R B — P s (LA TR 1Y
LB 2 A I (BRI - A) o R B F8 I 40 o3
e R0 A TR G BE AL (R - B) o 44 Jil % BE A
ML I 2 ~3 YCFJE o 2L ARAR A T N AR AR A
GREANML (AR C) o B/ 7 BR A0 i i 4, &
BHNEREMACRE MR N R 2~3 2
R NEE TPEMGE)Z (BRI D-F) . K,
2 RE K B IA R« Z)Z AL (massive tape) (Sood
1989)  IGINy, 3 B 200 M R0 24 2 9 BE 20 3 K, &
Ti BRI 2404 GRS 2 T R BROE | BB R iR
B (ML B, F) o /N B 20 i 98 550 22
OIIE] o 2 RN ok B 2 IR A, 3R R A I e A R
b, SRR R (R . G-1) o 7ERERC ¥ 14
RHE 2Lk I, 3 B D B AT B R Ak
W, R G R B e A L RS B2 R 2
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A BPAMRIRR, ZRIRAE BOIRAEST ; B. AEZRIEHEI; C, D. AP A TS & EAT AR WL (C) A WL(D) /s BN TS =24, DL
FESE TR, AR B SRR AR AR, R BRI G RIS s F. s R I L, R R AR A R R s
G. SEAERIER WL, /- ALY IR AL ; B L AE250R A T (H) FINBE (D), TEFR B B AEZ58E; J, K. LIRS, — XA SERIEAE
A RS SRR AR BT, T (J) FIETI(K) o a. 46245 ac. fEZ41R; aw. fEZGRE; c. B84E; ds. T4 ; Is. MU A5 ml. JE P
Z4F; 0. T 5 po. BRI pe. AL, s. ANITAR; sl [EIRMNIZE A ; sp. M st. HkIEE; v. B, HAIR =1 mm,

A. Plants in the wild, indicating the axillary raceme; B. Flowers in front views; C, D. Polar view (C) and side view (D) of the column with lip
and spur, showing the erect lateral-lobes and the recurved mid-lobe; E. Mid-lobe of lip in polar view, showing white ridges at the bases of mid-
lobe; F. A lip in abdominal view, showing laminar callis respectively at the bases of side-lobe; G. A column in front view, indicating an anther cap
and a stigma cavity; H, I. An anther cap in front (H) and inside (I) views, indicating the debris of anther wall collapsed; J, K. A pair of pollinia
attached with a viscidium and stipe in back (J) and front (K) of views. a. Anther; ac. Anther cap; aw. Anther wall; ¢. Column; ds. Dorsal
sepals; Is. Lateral sepals; ml. Mid-lobe of lip; 0. Ovary; po. Pollinium; pe. Petal; s. Stipe; sl. Side-lobe of lip; sp. Spur; st. Stigma cavity;
v. Viscidium. Scale bars = 1 mm.

B 1 Z=EAEZEERFIER SHFE

Plate I Plant and floral morphology of Renanthera imschootiana
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A,C,G,H. AFEERBE AL RN, G5/ T BRI (A) /T E 5 20 (C) /N T DU 53 MR T (G ) i 2 -2
JRAEIU AL (H) R S R E /M F R I i I — A 58 2 BUE A TR I 20, A6 25 i3 e 2 A R A B it — A~
WEAEM L B, D. AR K& E W Ba AL 25 AU, 6L 45 76 540 S 01 (B) FI/N e 7 BRI 0T (D), mMEBEATRIRA R K E; E,
F. /NMFRAI I R B RIS LU (E) RN 2R 1~2 )2, W8 (5L rfs) . c. A8, on. 2L, ds. %
Fr; lip. JEME; ss. FRBE4HZ; po. TERHT,

A, C, G, H. Cross sections of an anther at different developmental stages, including microspore mother cell (A), microsporogenesis (C),
microspore tetrads (G), and 2-celled pollen tetrads (H) , indicating a pair of thecae bending toward a labium and an incomplete sterile septum
differentiated , unequally dividing a micropsporangium, resulting a cleft pollinia due to its degradation; B, D. Longitudinal sections of an anther
at primordium (B) and microsporogenesis (D), noting differentiation of a septum (B); E, F. Cell morphological features of a sterile septum
at microsporogenesis, showing 1-2 layers of inner tapetum with uni-nucleated cells (arrows indicated). ¢. Column; cn. Connective tissue;
ds. Dorsal sepal; lip. Labellum; ss. Sterile septum; po. Pollinium.

B I ZEAE=—XRREMEANELZTFIRE

Plate II Development of a pair of deeply-cleft pollinia in Renanthera imschootiana



A-C. FIAMAEZGRER B il 72, R R T IR AR (A) , 23 43 2O ) A= R 40 (B) , 1A R S A0 B 13- 28 0 — T
SRR A TASTF 20N, SEAM I R SR A SR G RE 2L, SE N 10 R N AR TR R RE AR (C) 5 D-F. /NEFBR 40 I Y i FE 25 BE R A
WA A G A8 8 43 38 R I T SE R AR 2 BE | i Al NG00 3R B 2~ 3 R INBE TR FISLE R s G-1 HENC TR AT )
MIAEZGRE R R B (B TG 2 R A B, 25 % N BE R A P RONIE . ep. 25 en. ZYENEE; ml. 125 osp. SMRAEJH 4 2
Jitl; ppe. WIAE G AML; isp. PIIRA G ; ta. 20H)Z . (A-F. IR =20 pm; G-I AR =10 pum)

A-C. The early stage of anther wall development, indicating archesporial cells under an epidermis (A) and the outer and the inner secondary

parietal cells (B, C) formed by periclinal divisions; D=F. The developed anther wallat microsporogenesis, including an epidermis, 2-3 layers of
endothecium, a middle layer, and a uninucleated tapetum; G—I. Anther wall at male gametogenesis, indicating epidermis, middle layer, and
tapetum degraded, while fibrous thickenings occurred in endothecium. ep. Epidermis; en. Endothecium; ml. Middle layer; osp. Outer secondary
parietal ; ppe. Primary parietal cells; isp. Inner secondary parietal; ta. Tapetum. (A-F. Scale bars = 20 um; G-I Scale bars = 10 pum)

B I ZEAEZNESRERGERE

Plate I Massive type of anther wall development in Renanthera imschootiana

=5 N REARM B RO (TR IT . 1, 1), O /MET R R LR, B R 2008 A

2y = I R P I 1 2R AR T BB (FRRIV B, 7 A T 8 A 1 40 i
24 MAFRERBRTERE BERY 2 DT (EMRIV.C) . BEE & B MEAT,2

BOG, RMIR AR RO R T REE - AR DT RREN AT T — 20 R T R R —
RIS, 28O A 225 25 0 A o HE - D ERIREE Y HES O IE DY TR B S A X RR R 4 A
SR M LR B /M B A (AR IV : A) o FRACEIRRIV D) o K5 4 A FA%0a B4R, [H]
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G L ™ % i % . E 3 o

A, FOEANNE A 2250 B0 BN TR0 ; B-F. /NME TR AR 98B R LRI (B) , W AT (C) , wior2i 1
R, EE2AFRZETTF AL (D, k), /AR HES) J7 300 E W EHR (B) FZEAXFR (F) #1515 G, H. MR
THEEERE, NMOTRIFENIMANIZSR 232G, #ik) , UMY LA R0 E TR, & F IR 2- A 2L 4
(H) . ge. AEFHAML; ve. BFRAM, HHBIR =10 um,

A. Archesporial cells divided into two daughter cells and differentiated as microsporocytes; B—F. Meiosis of microspore mother cells; Prophase |
(B), Prophase Il (C). Anaphase II, noting absence of new cell wall of daughter cell (D, arrows indicated ), and microspore tetrads with
tetrahedral (E) and isobilateral (F) arrangements; G, H. Microspores retained in tetrads underwent a mitotic division (G, arrows indicated )
and produced 2-celled pollens (H). ge. Germ cells; ve. Vegetative cells. Scale bars = 10 wm.

BRIV ZEANEZRNMNFREMEREFELE

Plate IV Microsporogenesis and male gametophyte development in Renanthera imschootiana
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I 2% Ak 1 200 BE | 4 R/ 8 DU i HES D7
XL WEM AR (BRI E) 804 X Fr
(BRI . F) AR WA HES SR, A M TS 144 %
B, /N DU o3 A A AR AR5 R R A R
Ak S ik A 22 93 3¢, I W — A JE B ORE IR R i
A=A NMETHANE (EURIV . G) . FoJm, A&
BELEAR M RN 5 SR A N, R T 2 - 2 TR A
(FRRIV  H) o 4 A BB PR 7 7] — B I 5T 44
W JEI T DA AR, HES 5% HE BT IR A ) Al
PACB P, (EHARE RS, A SR Y 50 Z 675
VERWEIEM B, A T 100 MMELZMER T, HK
MBI AR,

3 W54 #

AT 3 1 i ) e RN S R R, M AETE
BLER AL 25 4 7 00 40 L L 230 o oK SF | 38 7
T =M K 22 AT A FRAE AR 245 & 8 I IR iR 2
FRAE , UESE T — X R 2446 80 A /B i 5 B S 6 24
/TR R — KA TR TUEN R B WA
LUK L RIRE A %, 45 A B BERE, 08T T e
)53 22 KR A 22 7 3L
BAIAATABEZEYMETNSENEES
H1E

0, AR GE RO, AR IR AE Y
BAEALE A6 RS2 R RRAE S E 7 3 R KA
22 JE AR B ) A S E AR (35 5 RTAE 19995 X i
{45 2003; Chen et al., 2009; 434 2019) .
AR BCRAE T 1E 2 1 KOG 22 R A KO 24 R
XA BRAE T W KOG 25 e gL R T
PN DGR D N ARG Y R AN
MTER ARG I, JRIAE 3 Fhrh 42 3 2 (1
R R M R Fe R PP 22 S e, PR A L
PEREERIRIE WL T A KM 22 gy 2 Pl o4
AREER , W2 R A B = M B B H— X
T3R8 A 7E B KO 22 B 5 8 s BB LT
K% BPBDE 88 B A8 TP AR Ok 24 1 30 ()
% ,2003) , ASWFFEEE B 2 B KM 22 1 TR
SR AU 28 R BEER I £ AT 3 B0 £ R B R R 1
ARYIFNRE FrobR DF G AR, 76 Fo 4 2 Bl Bk A 1 40
ik (AR — S5

W AN I AE R I H RIS Kif S
K TR AF 78 KON 2% 8 R0 Rl ) AR AL B &), B

B L KGRI TE N 22 AR R
e A R AE 0 11 B A8 M A B T 0, B 5 AE 21
R4 ORGSR FIAE A AR 55 ( Dressler, 1993 Singer
et al., 2008 ; Mosquera-Mosquera et al., 2019) , &
M, 5& 3% 26 48 55 44 FR 1 19 F 5% 76 KM 22 ) 95 R
HAR UL (3 o5 RIS 19995 X {55 120035 Chen
et al., 2009; 43055 2019) , ASHF 5T F) F f# 51
BEWLEE T 25 B KA 22 B RCAAE 25 450, R AL 24
TR &t 2 DAGER TRALR AL R A, h i 3
B LSS 0 AL AL 45, 0F R b /e 800 v |
CRIIE, B, X 5IA GRS KOG = 8
WA 4 SIS R ALK T, BT 50 22 R B AN
B8 Al AR T BE YRR AR B RO ] (5 A
55,1999) o [FIIF, A ok 22 VR D B b & SR
B VRN R & 1468 A B FUE 2 (B 24 K]
s T H X AN S R A Ky ARG 3R T #
(RIPPEE SR 2003) o 0 22 A6 DI 28 A H
ANTE RG34 Bl A 3 S b RROIR (5 AR A
1999) , {H HAy 2 B rpRG SEAK 1 20 ~F B (XA fil 45
2003) . B, 46 AT 25 FIORY 8% B2 R B4 <5 405
FRIETEJOUE 22 I8 B B2 40 2R 38 X 5 R
HACTE SRR T HERA B

32 RHAERMTHERRZL RS HENEYR
i)

KPR, 3¢ T 468 HE 25 M H 7ER 221
BE,JUHIE 48 22 A W) S0 1 22 4k J ey 2R
R A 41 ( Dressler, 1993; Freudestein et
al., 2002; Chase et al., 2015), X 3 Z & K — L&
Yo 4B TR (FL2E, Bl 28 R ) iYL
B B, AEAEE 2 > AR 2 28 P BE TR AL, TR
PR T AN 25 B WL 235 4 T 3 iy < iR A
i, 11§ 2% ( Pennilabium yunnanensis) 7 fft i 55 T
N XA G A8 by A B 0]l AR s H S — X
ML A6 By B (28645 2020) . Freudenstein Al
Rasmussen ( 1996 ) il 5 A7 W5 U i £ R, LS T M) 24
WEARFEA [F] A6 4 A 2L 10 S AR IEHE R AL 24
KRB, EHRT 24 4 A8 8 A4 H A 2 1)
PELY IR FE R /ML T RN AL AR ECH (2,4) B
I\ 1e) SR 1] HEZ A9 A B 5 2H SURE 40 10 U AR
ANFFE  TE /N R A IE TRC - R B B i i
TTT A i 4 30 2 BT, 8 s A A B 2 3 0 S A ) R H
AIAER AT, SERIIT T A AR 22 3 )l 52 L E 15
B TUESE, il 4n, HA7 — X fL 2 5 24 19 16 4 1]
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AL R — AN 2T /N T 21
AE WYL 21 ( An incomplete sterile septum ) 7£ f£
25 JCA IR PR A I A O B s R 3 A, UL T 3 e
>~ ( Eulophia hormusjii) ( Bhanwra et al., 2003) 4
% ( Cymbidium aloifolium) (Kant et al., 2013) Fl
KT 2% (Vanda coerulea) ( 78155 ,2019) , 1T
2% (Arundina graminifolia) 1 8 A~ 484y Al J& AE 24
RE R, A 252 59/ 4 o A i — X
TS A B A 2L, 748 2 A & A i
T2z B, PR A6 40 408 3 B Sl 18 4 B0 R AE #3141
T Y (TR 3245 2020) . ASHFSE NTE 545
GIEEESIN Y S & S VNN D G SN P ki ki g S
2 A B XPR AR A AR A0 BRI 2
SRR A AR A (5 4F,1999) . I,
AEGE S AR Mg AR R B I B A
BRI 2 R B S RS 6 LA AT
TE AL 25 W B DR A= B e 1T 3 BURY A6 8y DR 25
FUBCH 1)K R (28555 ,2020) , XX FAR 4 468
P H FOE SRR R AR 1 7 AR 22 T —F6 WY 22 0 %
R 2R R G2k B 3 2 )5 7 ( Freustein et al. |
2002) .,
33 =R RRRAELFTEXN SR AT
BEYIHEX
AHFFEEER) = 1 KA 22 R T 50 B0 1k 2l BE
F5~6)2,BT“ZZ8” & EFZA (massive type )
(Sood, 1989) , A HHE )3 R G F ALK AES
PR HE WY AL 2 BE R R O 5 R
DITR AT Oy 4 Rl AE 24 BE e B AN A 45 JE A HY |
B RO i A DL K AR B (Johri et al.,
1992; WA, 2005) o SR, =2 B4 46 25 BE 2 2K
TENEAFFN R 6] 22 AR, ANAUA 4 )2 10 51 - 2l
( monocotyledonous type) , L5 6 ~7 JZH £ 2,
EAFISCAR B 2 R M o 2822 8 3L, TR 220
Bl (Kocyan & Endress, 2001) A % W F} ( Swamy,
1949; Ghimire et al., 2020) Fl > . #} ( Sood,
1986; Sood, 1988; Kant & Goel, 2013) [{j— 4Ly
FREL ALY REZEZ N 4 2,8 TR TR, &
T, 7EAY =2 WA, AR 25 B 28 A 4 2 1 57 it
B WA ZIE6~TZNZERL, Flin, - B4E
ZiRE VL FIRIA 22 T/ ( Malaxis) (Sood, 1992) A fifh
J& ( Dendrobium ) ( Gurudeva, 2016) UL & =B IV J&§
(A 2020) . 2R RE R A4 T F
H55)8 (Liparis) (Sood, 1989) , J5 KBl gk WL T % )&

( Cymbidium ) ( Kant et al., 2013) ., &5 & *%
( Spathoglottis plicata) ( Sriyot et al., 2015) &7 %
J& (Bhanwra et al., 2003) 2, Hoiv, AL 702
(Vanda coerulea) WAL ZYRE# T 7 )2, 7515 9 )2 (5K
RAF,2019) X TEMAFR R WD, KTZ
JERIAELGRE R T 22 B 22 RN AR AT
BEEL ( Apocynaceae s. L)t 4 2 i ( Johri et al.,
1992 3L A5, 2021) , 4l 40 B 4% 2R & ( Voacanga )
Mfe 2 BE - 8 ~9 2, A £ ik 12~ 16 )z
(Maheshwari, 1971) , I, RHF5EIN A 2 2R AE
2y BE IR I 5 A8 A A B BT = R R )2
RO 5 AL 0y Az 25 N Ve 5 T B AT — i A OC
(Endress, 2016) ,{H15#E M ,
34 NMNEFRESRVERSRAXF/IBEFN
TEHINEHEAMH S EREEN

AT EE R 2= B KM 22 /N B 41 i 22
(7] i A5 5 3 408 g T IO T 4 0 A A X R ) /A
TG4 2 S A 22 43 BOE R 2 - 4 B A Y
AEHY , B 16 [ B0 1 AE B A1 3 5 22 BRI 9T
L5 —3(Johri et al., 1992) , FEZFHWHA LT
aE R[] i Y 73 22807 3 LB 3k, UL T R
Sy BRERE, WA 22 E AR A 22 )& (Sood & Rao,
1986) , B = W Bl B9 K K ( Gastrodia alata) ( G2
M 1983) A5 2% (Sriyot et al., 2015) (P fE 22 (2
B2, 2020) AIAT I 22 (CRLRER AR ,2020) 45 I,
g R T o3 07 A A 2 RN JE 2
J& ( Ophrys) ( Aybeke, 2012) Fl12% ¥ J& ( Spiranthes )
(Kant et al., 2013) 8 22 PR} K AL AL 22 (5R 4R
45,2019) 55, KT BT 4 2407 i R gk =B
SC, EA BRTE A Sy [m) B Y 5 53 SR R L R
TAE W 0 AELAE T 2 R R Sk b UL JE T AT AR
(Furness et al., 2002) , X7 2B LE 19 57 I
YNk K 7] 4 H ( Asparagales ) Y5 4 250 59 X0 55
(Rudall et al., 1997; Furness & Rudall, 1999)
PR AR SRR 22 R R GE i A v (] iy 284 i 5
Gy B E L, Hg TAHAE, AR —E,
[R] B Y o o 4 24 5 =St WL F A9 22 WAL (Swamy,
1949 ; Sood & Rao, 1986; Ghimire et al., 2020)

AW FEEL R 2= B =2 00 /6L 5 I 3 A HE
I 2 B, RIVIE DU T A F 22 A X 3% 5 R ER
Iy RHRHIE— 2, A BORMRIE T 22BN
TR HES) Ty K2 i A 2~3 Fh, 2385
A5 TE PO T A 22 A X BR T E A S T BRI
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2R B (B3 B, 1982 Johri et al., 1992) ., /NT
VU SR HES Ty A 5 A6 2 AT DU 5 AR K 1Y
HeZ 7 =0 e — 0, X 7 B AE M /N B iy 22 0 R}
(Kant & Arabaci, 2010; Kant et al., 2013) Fll H.I%
A4 AT 00 % 22 S B (o B 4, 2019 TRIEK 22 4%,
2020; ZEBEAE,2020) A6 25 & B o FE P A5 BHIE
S, BEEIAGERE, AR, RSB R
AN DU A AR HE B X 2 B (HLIE DU TR R A2 A
YRR UL, 32 22 BN T K AR 1 i R A
Z—,
3SAEANEEZRESREGEENRIPEDE

AW E MG R B LB, =8 kG
() /INFEL - T A R T 1R R B B4R BAE B I
e S I (I NE £ U D@ R SRR
R D (2R 4%F ,2018) L H S 46k & B TC K,
BALEMNRR AT KA F KA HER T A8 )
DL WU A I W IS B AN b 7 & 7 56 ) T e A
AEFIE ST, O BRI 22 R Y B A W R
FEAL I B A B e

Bt BRit=dFAAEMHBRRAEH
ImEahk TSGR ERBEETBMH, 2 LT
HLFeZ R XA AARBEIRSBR; B
HRAEXFE=HAED SHEARRREEZR TS,
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