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Farina Observation in Gametophytes of Aleuritopteris squamosa
(Pteridaceae), with Comments on Its Phylogenetic Significance
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Abstract: In order to understand the phylogenetic significance of farina in gametophytes of fern, the gametophyte
development of five Aleuritopteris species were observed. The results showed that the gametophytes (usually
female gametophytes) of A. squamosa had also farina phenomena. Based on the evidence of chloroplast rbcL
sequences, it was confirmed that A. squamosa is a member of the Hemionitids, one of four well-supported clades
resolved by molecular data. The American Norholaena, within which the farinose gametophytes were formerly
reported, was resolved as monophyletic, forming a sister group to the Hemionitids. As the farinose gametophyte
now observed in two of the four clades of cheilanthoid ferns (Heminitids and Notholaenids), it was postulated that
the farinose gametophyte would be derived independently at least twice in the evolution of the cheilanthoid ferns.
The fact that the farina is produced exclusively in female gametophytes implies that the occurring of the farina
would be relevant to the gender differentiation and the embryo formation in cheilanthoid ferns.

Key words: Gametophyte; Farina; Aleuritopteris squamosa; Phylogeny

T K B% 2 (Cheilanthoids) & — 45 7k # 52 4= e L Hb, 78 7K 43 /b isp i e ) b, 87
BRE, Homk Ao R e R AR, A A R 2 T WA 5 Y, LA K A3 i e Flas e g EY . i
B A S OB IR Y, 2 A AR K He D 0 A R R G A WF ST IR, WK R 2 o — > E AR

s EEA: 2014-08-08 B HE: 2014-10-16

ELWR: FFHRBHFREEATH(31270253); H4eZHREEES HG1110103911) %)

VEB A X0 B WF A DR T 1 ARSI A Bk 5 5 & 4ii Ak, E-mail: xina87@126.com
* A {E1E# Corresponding author. E-mail: gary1967@bjfu.edu.cn



24 XBEAE . BB BRIC TR S MR G 7 X 161

K, J& T KR Bk Bh(Pteridaceae) ) 5 K ik WV &)
(Cheilanthoideae) , til 7 Z81 & R G B BREHFIHE
FRREHR AR T EA 245k RS
ARG N 2 A IR T 5 A B A 7, B OK Bk
FHEYPIEAS TR, SRR e A RIME , % Tryon
SERR N BRI DA U F RSN 1
2 I T DX A TR A RRAE B0 2 4R 52 Ry A ]
PRI, R BT 2 AT AR , AFRIH S RE R ) 5
GiRB LR,

TERE K TR ZEAE W) b, A ¥ 20 A s B 46 7 14
M ELA T R I OB R, A R R R
(Notholaena)(5™ T JE W , A Y Hi X (1) “ Bk ik ™ 1l
“HHARRREERR ") . Argyrochosma(Ffr™ T3 i
5% J& (Aleuritopteris) Rl [EI R J& (Sinopteris)" . X il
R A b B2 b B R A A, L B 2k A
R IE I R A B 2SR BRI AT
LU N VAR SR T T i NI S = R A
BEUEE WA E ST E A, b A RS 4
TERBC TR Bt A R BLAAE DU IC R ok , i 14
(A G BRI 2 . TR 19 T 1A 22 50T
RIACHEITCE TR, MEA A2 (Notholaenids)
T R R I — B I B X MR RO
N RS B AE IR — S AE R G A Y R IR IR
Rothfels 25X LI BRBERR ISy F MREKBRRIC TR &
B RIS, A S AT R T S N A B4
BRAEIIBC AR IR LA, B SRR I —
o XA IRAE HAWREK RIS IR MR, #5L
FRBC T I8 S Z S AE ZR e Ak Hh 7 [R5 bR
AR A

S HH M X AAT KA R BRI o0 A, Ferp AR 7Y
Rk e Ry 22 L, AR WY S AR AE Ay A 55
Yo B R BUR R . BN T AL T
BRI BAT I LG B 53 R RGBT
ASSCAERT N T AERY IR -, 08 (7453 75 35K 2 A Y
Be TR K B RHEFEAT IS, R4S & 00 T R G0
Br, BAEENE ENM ARG LT KRR, I —LINR
P PR AR BR R AERE KBRS TP Y R GE 7

1 AR

1.1 B4

ST PR CR B BPAN . A RLER AR SR
I T8 7 A, FEIEAR A A T b s Aol K
FARAIE(BIFC), fF A RHIEL A 15 s 18
T B TAURAEE P, f L AR TR S
WA . AR SCHEBR S Floky 15 Bk Js AR P 4 T IE 1R &
BWMEL , A5 BB B (Aleuritopteris squamosa) |
1T BR(A. anceps). R ¥3 5 BR(A. argentea). TG R
3 BR(A. argentea var. obscura)®1 4K 15 BR(A.
kuhnii)[FEACHEBEER (Leptolepidium kuhnii)](F 1)o

1.2 BFIESFR

TP A7 R IR A S 5. R 5
B S5 A L VRS, R 121°CF M R K
30 min, FEHARRAE HAERKTEREHR 7 cm
(7 AR, A B ZEAR K , o 5 0 T S A
AT, A EE 2R, MEET AN TAERT
U FEAR PRX-350B) 1 15 97, X 28 B 15 9%, 44

1SR
Table 1 Materials tested
FH#) Species RAEHD Location K AFIRAES Collector and collect No.
BRI TR T 2377 T AR T ELAR B0 B A A HN2012121601
Aleuritopteris squamosa E ’xian ling, Dongfang, Hainan Mao Xing-xing HN2012121601
HRTIR FEHTT P L S AR P F A A M2012092702
A. argentea Xishan National Forest Park, Beijing Mao Xing-xing M2012092702

TR R
A. argentea var. obscura
isald ey

A. kuhnii

A. anceps

JEaCHT P L [E ZE AR el

Xishan National Forest Park, Beijing
PRI S T AR T e

Keerqing, Chifeng, Inner Mongolia
BTk JANIEEW AraR= VNI

Xiaowudangshan, Lonngnan, Jiangxi

EEA M2012092701

Mao Xing-xing M2012092701
R 2006

Zhang Gang-ming Z006

X JLS2012081301

Liu Xian JLS2012081301
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Table 2 Accession No. of rbcL sequences downloaded from GenBank
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Taxon Accession No. Taxon Accession No.
Aleuritopteris squamosa DQ432642 Notholaena standleyi EU268805
A. albomarginata AY266411 N. chinensis DQ432651
A. grisea AY299653 N. aurea U28786
A. kuhnii AY266412 N. californica EU268792
A. likiangensis DQ432645 N. sulphurea U28254
A. tamburii DQ432644 N. rosei U27728
A. argentea AY266410 N. grayi EU268795
A. duclouxii U27447 N. aliena EU268790
A. niphobola AY266409 Argyrochosma nivea HQ846449
Cheilosoria hancockii DQ432649 A. formosa HQ846419
Sinopteris albofusca DQ432647 P. atropurpurea EF452162
S. grevilleoides DQ432648 P. rotundifolia U28788
Coniogramme japonica KC700111 P. falcata GU13679%4
Hemionitis palmata KC984525 Onychium contiguum AY266416
Doryopteris concolor AY266414 O. tenuifrons AY266415
D. ludens EF452150 Cryptogramma brunoniana KC700160
Bommeria ehrenbergiana U19497 C. stelleri KC700078
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Fig. 1 Gametophytes of Aleuritopteris squamosa and other Aleuritopteris species. A—H: A. squamosa; A,B: Gametophyte on culture medium; C:
Farinose female gametophyte; D: Archegonium of female gametophyte; E: Glandular hairs with white farina on the margin of gametophyte (arrows); F:
Male gametophyte with few hairs and farina; G: Glabrous male gametophyte; H: Antheridium of male gametophyte; I-L: Other Aleuritopteris species; I:

A. kuhnii; J: A. argentea; K: A. argentea var. obscura; L: A. anceps.
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Fig. 2 ML tree based on rbcL sequences. Bootstraps support >50% are above branches; m:Gametophytes with farina; 0: Gametophytes without farina.
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