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Spore Morphology of Loxogramme (Blume) C. Presl and
Its Taxonomic Significance
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Abstract. Loxogramme (Blume) C. Presl is a small genus and the basal lineage of the
derived fern family Polypodiaceae. In this study, new spore observations on Loxogramme were
observed using scanning electron microscopy. The newly generated data were integrated and
compared with previously reported evidence on this genus. Two main spore shapes, trilete
and monolete, were found, with transitional types also observed in some species. In addition,
two different ornamentation types were found in this genus, either rugate or vermiculate with or
without globes. The two different spore types of Loxogramme are distinct within the family
Polypodiaceae, and also are taxonomically useful in clarifying groups of this genus.
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7 = uE, RATXIRR, BT, ARk B
W ERDESIR =M, A8 mWh R IEDE, 1
T ¥ ¥ KNk 35.09(31.82 ~ 37.27) x 47.08
(46.16 ~ 48.00 ) um, 5% F-HK 12.42(8.59 ~
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Table 1 Material sources
i SRAE FEUEbRA
Species Locality Vouchers

T S5 SONT-4 .

( Loxogramme acroscopa ( Christ) C. Chr.) Pingtang Guizhou Y. Tsiang 7084
PRSI R HRAM L TEREN

(L. assimilis Ching) Jinfoshan Chongaging (no collector) 1007
A SR W TR AP I 55

(L. chinensis Ching) Shunhuangshan Xinning Hunan (Zhu et al) 1996
RE -6k B TNl e

(L. grammitoides (Baker) C. Chr.) Tianpingshan Sangzhi Hunan AR (Wu) 557
Eor i [L5E: %1 H A

(L. lankokiensis (Rosenst.) C. Chr.) Motuo Xizang (Qinghai-Tibet Expedition) 74-4351
115 16 ik Brmk

(L. blumeana C. Presl) Pahang: Sungei Boh. Singapore Md. Nur 32982
[LiE %l )3 BHENL

(L. cuspidata (Zenker) M. G. Price) Lijiang Yunnan K. M. Feng 440
Ll WA HE LT/ T L I

(L. duclouxii Christ) Bamianshan Hongjiang Hunan JA R 5 (Zhou et al) 1731
H A G115k WAL g4 LIPS TS 22 VN

(L. saziran Tagawa ex M. G. Price) Shenlongjia Hubei (China-USA Expedition) 1294
SRR B S

(L. formosana Nakai) Hualien Taiwan Chen Tien Tsai 12635
T PR AR A BEEZ 0N

(L. involuta (D. Don) C. Presl) Zhangmu Nyalam Xizang (China-Japan Expedition) T358
LN 2 Gk PRy

(L. porcata M. G. Price) Manya Jinghong Yunnan C. W. Wang 79004
il B

(L. salicifolia (Makino) Makino) Tausui District Taiwan Mr. W. Hancock. 20
S F I USA T. S. Walker 12300

(L. avenia C. Presl) T

=N G ik _
A DH S5 [H 4k Foreign JeXH A (no collector) 7016

(L. lanceolata (Sw.) C. Presl)

®2 SEEETXM

Table 2 Spore size of the genus Loxogramme

2.1.2

L/ f8F K/ (um) AR (um®)
Species Spore size Volume

oA Sk 35.09 x 47.08 30337.63

HEE O R 4553 x 51.22 55566.53

b RS 3 46.21 x 51.99 58099.20

REI-GI R 40.00 x 46.48 38919.25

EAESIR 29.52 x 38.38 17503.14

EE=R 53 25.26 x 33.94 11333.31

g %l 42.36 x 70.77 66456.81 BT 7)
ARSI R 42.96 x 67.12 64827 .44 : °
H A Sk 39.54 x 64.84 53051.14

B SIER 31.38 x 47.31 24380.20

eSSl 37.71 x 71.87 53485.88

AR 303 53.52 x 74.82 112157.50

Mm-Sk 39.28 x 53.53 43223.37

SlK 33.94 x 42.87 25843.75

FE UG 41.54 x 65.69 59321.30

EHSIBR (KM . 3 ~9)

T RER 5N =4, ATXTRR, BRI,
(RS 1o i i B A A 2 B A S =R B
I, #FK/NK 45.53(43.60 ~ 47.80) x 51.22
(50.09 ~ 52.50) um, %% K 15.51(10.55 ~
21.13) pm, i 80 Ry i AR, xR A S gk
R, MilA HRsE(BIRT . 6, 8), f
—RMBERIN L | AN R A N — & (A

2.1.3 HESBR(ERIT . 10 ~ 12)

fiF = uk, fRETERR, BRI, om0k [
i i 121 e A = B A NS WTET U 17 B A
T RK/NHg 46.21(42.50 ~ 49.91) x 51.99(47.52 ~
55.22) um, %4 K 21.76(18.91 ~ 24.18) um,
61 F- SO AT IR, BT SOIR
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2.1.4 RMSIBR(EMI . 13, 14)

i = 25E, WATXTRR, BROE, il
. EFEDESE = MY, AREmWAREE, /7
SR /Nl 40.00 (36.82 ~ 42.27) x 46.48
(47.27 ~ 48.64) um, Zi#eTV-H#K 15.72(13.82 ~
17.82) um, LU R uf ok, mgarscik, 5
AR SIR IS,

2.1.5 ZHABR(EMI. 15 ~ 18)
=248, FRETERR, BRIE, Mok FE

EFEIE SR = MY, AREmN R Y, #6573

KNy 29.52(28.73 ~ 30.90) x 38.38(37. 10 ~

38.97) um, 24 FHK 9.38(7.17 ~ 12.14) pm,

LSO AU IR, FLER HUR SO 5

2.1.6 BEWABKR(EIRIT. 19 ~ 21)

il =48, fRAIXIRR, BRIE, im0k 5
¥ ERDESE =MIE, ARETwW A mEIE , i+
X R /N R 25.26 (23.38 ~ 27.14) x 33.94
(30. 51 ~ 41.59) um, Z&EFHK 8.29(7.47 ~
9.79) um, T8 A I HUIR , Z AT ek
AR PE A SRR Y, HAFHERIE (B
. 19).

2.2 MAFEBIEHTE
2.2.1 BEFEMBR(EIRILT . 22 ~ 24)

6l PR AEE | PR, BED G IRTE, P
A, ARIE DN S, RNl 42.36
(39.90 ~ 46.99) x 70.77 (68.95 ~ 76.16) um,
SuSE-34K: 37.99(28.67 ~ 47.13) pm, fiT-LUif
SRR HUIR
2.2.2 #HB#WSIER(EIRIE, 25 ~ 27)

6 PR Ak XS B, AR T O Sk 6 R R
P AL, AR D R RDE T RO
k42,96 (42.09 ~ 44.42) x 67.12 (62.18 ~
69.73) um, HEELF H, H4EF K 4081
(36.42 ~ 49.64) pm, 78U 0 E % HUR, A
LU VY S Bk I

H ARSI BR 6070 B 284E WX FR , B T R
IR, PimlREE, ARETECAEIE, fiFr
K/NH 39.54(37.21 ~ 43.53) x 64.84(61.48 ~
70.51) wm, 2445 4b M, 55 ¥ K 32.66
(31.57 ~ 33.75) um, FET-GUH A% HUR (B R
. 28).

2.2.3 aEglER(EMmI. 29 ~ 31)

617 LR 5% WA X AR, AR T A A RDE
W (B B, A T R i 2 RE 487 R
S 31.38 (28.14 ~ 35.31) x 47.31 (42.85 ~
50.78) wm, ZLEELLFH, s R E, FHK
26.42(23.77 ~ 28.85) pym, fflFREDLH, BEH
WO,

2.2.4 WNEMFR(EMRIL: 32 ~ 34)

el 585% , PIMIXTFR, BOEHEREDTE, M
UG, AR WO SR, RNk 37.71
(34.40 ~ 41.14) x 71.87(62.60 ~ 75.68) pm, %!
HERR Y], e TF-H K 35.14(29.94 ~ 37.93) um,
filFRIAEW, A AR,

2.2.5 WAESBR(EIMIN. 35, 36; EMIV.
37)

7 s A AN XT AR, AR T O R AR TR
PR (B i, A TR s 2 R 48 3 KD
Jy 53.52 (49.82 ~ 55.37) x 74.82 (69.00 ~
78.32) wm, R EELCFE, HEERE, FHEK
34.28(25.73 ~ 37.50) um, {1 40 A i 0
AR, BB A 1 S BR AR B
2.2.6 #IM&IER(EIIV. 38 ~ 40)

ATIEE T XY PP b A, Hop B0 7 5%
3985 5 (IR S ) bR AL = HEE, Mr. W,
Hancock. 20 5 ( &%) bRl 7 sasdss | KTk
T RGP AR R A o B g, 3R
AT E = 2 AR A T BB S 45 1% I
PR R B 5%, PIMIXT AR, BB, B R
WL, WiselB s, JR I8 w0 W e . il FF
¥R/ A 39.28(38.95 ~ 39.60) x 53.53(52.50 ~
54.32) um, 43K 24.31(21.30 ~ 28.53) um,
61 B A i HEUR
2.2.7 SIBR(EMIV: 41 ~ 43)

FATUEL TiZFh 3 nhrAs, Yk A RSN, H
Hi T, S. Walker 12300 5 ( [ ) fr A7 1k B 54
4% 9200 ( ENJEJEVEL) 1 T. S. Walker 12246 5
(EE)bRARM T =28 BTk E R0 Hix
VIR ALy B FRAT I L = AR bR AR T fiE
YA, UL R 96T R R Ry . 7B
B, PHONXTRR, CBOR, ARE WM R RE, A s R
B, JRE DWW BE, /87K R 33.94
(30.06 ~ 41.45) x 42.87(39.04 ~ 46.72) um,
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AR, MK 18.44 (15.83 ~
20.72) um, T A HOR L IR S i
i .

2.2.8 AEMSIBR(EIRIV. 44, 45)

PR EE PR, DG RTE, P
A, ARE DN R, RN 41.54
(33.46 ~ 48.80) x 65.69(62.87 ~ 71.40) um,
e b M, 2 4% F 3 K 41.49 (36.55 ~
49.54) pm,, F6LF S AT HUR

3 i

KB FHOL T 3RS Y R G i T
g 8710260 B2y 1200 RO, AL A B E
() FEERL Y, AR BRISA A8 N AR A A
S R G I — KB GIBR S &K
THBHG — DR, EEARIAELLT =407
M. BoE, FEHRMERIE L, ANFETHALZHBOK B
B GUAHA BB AT 1S O (ORI =3
HEfT) , SRR AT R R oA = A g4
PAH AL TS200 ok FE AR BEARAE L, SUR R
Y2 A A A b, A 208 5 LAY
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SME SRR, PR BRI R TR B
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T WA R GE A B R R
3.1 SIRBEHRTFESNERE

MALFILERT , TEMFOINELHT 14 Fh &l ik e
YT, A 8 Y s HAx 6 Fiiy
il = 548E  BREE S SRR 4% I = A P A4+
KA, SRS PR EAFAER IR AT,
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SER—B, 5K T it B S Bk AL G BR N
SRR, B AT IR S R A ) A
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2K, NIk 6 31 388 i RE I SR — SR M4k 34
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JHE RS, KR T ZHOU Xi-Le et al.. Plate 1

SHBET . 1,2, TSI 3 ~ 9. BEESIER; 10 ~ 12, IESIER,
Trilete spores. 1, 2. Loxogramme acroscopa; 3-9. Loxogramme assimilis; 10—-12. Loxogramme chinensis.
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22,
SRS (13 ~ 21) SRR T (22 ~ 24) . 13,14, RLMEIER, 15 ~ 18, ZMHESIHE; 19 ~ 21, HEWEIER,; 22 ~

24 PURSIER,
Trilete (13-21) and monolete spores (22-24). 13,14 Loxogramme grammitoides; 15-18. Loxogramme lankokiensis;
19-21. Loxogramme blumeana; 22-24. Loxogramme cuspidata.
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MBIGERIT 25 ~ 27, WANGIER; 28. HASIE,; 29 ~ 31, GG, 32 ~ 34: MESIFR,; 35,36. AL,
Monolete spores. 25-27. Loxogramme duclouxii; 28: Loxogramme saziran; 29-31. Loxogramme formosana; 32-34.
Loxogramme involute; 35,36 Loxogramme porcata.




55 5 1) B ARAE  14 RIS H I T IR BRI L R Ge oy 2R X 679

JHE R KRV ZHOU Xi-Le et al.. Plate IV

HRBEMT 37, WNESIER; 38 ~ 40: MIM-GIER; 41 ~ 43. SUGR; 44,45 JEWSIER,
Monolete spores. 37 . Loxogramme porcata; 38—40. Loxogramme salicifolia; 41-43 . Loxogramme avenia; 44 ,45. Lox-
ogramme lanceolate.
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