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Research progress on development and physio-
ecology of fern gametophytes

ZHANG Kai-Mei, SHEN Yu, LIU Ying, FANG Yan-Ming "

( Co-innovation Center for Sustainable Foresiry in Southern China, College of Biology and
the Environment, Nanjing Forestry University, Nanjing 210037, China )
Abstract; Fern gametophyte, with simple structure, is haploid and independent of sporophyte. It possesses unique ad-
vantages in investigating its response to environmental signals and revealing the mechanism as compared to sporophyte.
The recent literatures are included in this paper reviews both at home and abroad, as well as the development and fron-

tier science on physiological and ecological dynamics of fern gametophyte. The advanced research contents are the main
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branches of the development part, native researchers paid more attention on the traditional botany of the fern gameto-
phyte morphology and development, while the overseas showed more interests in the new technology and new science ap-
plying in classical botany, we took X-ray optical transmission and Flow Cytometry (FCM) as examples. The domestic
and foreign research progress on fern gametophytes development is mainly summarized in the second part. Photosynthesis
and respiration, responses to the soil adversity, climate changes, as well as allelochemicals are included in the physio-
ecology part, respectively. In the photosynthesis and respiration part, the fern gametophyte would produce self-protection
mechanisms under the change of the light source, and the critical index of gametophyte development is carbohydrates and
lipids. Then in stress research of the soil part, the as hyperaccumulator-Pteris vittata and the salt tolerance plant-Aspleni-
um marinum, their gametophytes were the best choices for the reaction between soil and fern in the environmental mate-
rial recently. Meanwhile, the widely spread fern of Polystichum in Holland, 20 kinds of fern of tropical rainforest in Cos-
ta Rica and the water fern, Salvinia natans, their survival rate of fern gametophyte inducts the vital relationship with the
changeable temperature in the experiments. And in the allelopathy research, the water extract of root, stem and leaf of
Ageratina adenophora presented the harm roles on the development and the growth of the 4 kinds of gametophyte, such as
Neocheiropteris palmatopedata, and the results gave the conclusion that the invasive plants were harm to both native fern
and native environment, as well as the same evidence happened to the invasive Lygodium microphyllum in Florida. In the
end, we also summarized the new tendency and different methods applied in this research field, as gene and plant stem
cell in fern research are outstanding and meaningful. And plant nutrition methods and phytohormone applied in the fern

of physio-ecology also can be utilized in the gametophyte. The existing research problems and future research trend are
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discussed in the end that maybe helpful to the scholars of our country for the further research in this field.

Key words; fern, gametophyte, morphogenesis, physio-ecology
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1.1 ERHRzE
#ageit 2008-2013 4F, K [6 44 X 2 23 B} 77
MR YA T THRC TR R T IS, 2013 4F, X4
ZR AT BA X % [ 22 # Bk 25 JE AR B ( Platycerium walli-
chit) FAAEIKHE (Lsoetes sinensis) BEAT T B TR LA
EAHIGY, LA B B R JEO6 Be 1A 2B K s i 1)
R FEFBRIC TR & T T IZ AR A D)
HOR LT FR0 A2 K AE 4l v i e w) LAt

R RR A I D AR 4 2 i i WL L5 A
G KA R E R, IR HUR B R S
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SCHIBEAR I (2013) 45 1 3 Fl 5 96 Bk i A 40 1) TG
THEEMAFERLENIEESRE, FEME
(2012) 4125 T NCA IR 2 FAE I CHR 3K ( Arthropter-
is pallisotii) FVEERG TCHS R (A. repens) BL TR & & K
HARG S, KIS (2010,2011) X5 #i e B Rk
( Cyclosorus acuminatus) 58 E R ( Macrothelypter-
is torresiana) . H A B 55 Bk ( Athyrium niponicum ) %5 30
ZP B RIS TR R B TSR
[ A X RUR BR B Y BR ( Preridium aquili-
num) EREEFRB Fel R ZE 5K (- Adiantum flabellula-
tum) IKIE BB FE 8598 Bk ( Phymatosorus hainanen-
sis ) LA S SRR B H AR BB ( Egenolfia sinensis ) F14<
HflER ( Egenolfia bipinnatifida) WITC F K & B #17
T RGN, WEREAEY TR IE S K E M
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B BT RIS 2 5 50, 76 1.0 mmol/L Na,yAsO,
Qb BT 240 0 5 A R R 5 FE R R CuSO AR BET
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ARG 8y AT DA 0 4 R 22 B ) 8 s AR
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WAL A S 8 A S 2R 1 e (K TT 4
2004) . HJ5, VL4 B ( Cibotium barometz) W) C T
PRSI B AL, LR ZE V5 22 (Ageratina adenophora)
AR | ZE I 7K P TR A B 4 B 00 (R T 14, e 1L
7R S W A4 )V P e i | B /K IR B vk S
(Tt e R & B B B S (TR TS 2008)
PLBE Bk ( Neocheiropteris palmatopedata ) %5 VU Fh R S
TR TLIRL, DFSE T Ak ARAE ) 522515 22 (A.
adenophora) %} 1 A& Bk 28 #H ) e A< 19 Ak 8 A H
WFFERA SR 2EPE 2 25 I SR IO 2 SE R R 2R 7
Tk, TR K B BOR G, # 2 BUB RS
{AIE 25 ( Zhang et al, 2007, 2008, 2010) ,

Langeland & Hutchinson (2013) & BRIH tH 5t ()24
WK ( Lygodium microphyllum ) 7643 % B3k & 4 | 5f
DABESR R AL TR bRk K R 24 1l e 2 AR
WEBRIE K, HARE R —Fh AR PP AR ME 22 B
TEAMR AR YT SR 7 1) vf AFAEAE V2 IR, L
AR AR R 53 08 Py WSO TRIYE | R 2 IE 441
/N ARMEEPAL GE 0 R BREE AR 555 . (02 Bl BT
FEIRA TN AT 2, 7250 R A A2 P Fh i iF 5 Sk
BT RS O — SRS L

3 5 RE

UTAER SR YINC A H 45 O SEE AR W)
SR — M A B BF AL EL

TEBR ZAE Y0 20 B AN JE R WF 5 77 1) A, Nard-
mann & Werr(2012) A0, ZEHL R IT H1 ) WOX JE [
FIGR WUS F WOXS FY P> JE P R IR TE AR FIZE /Y
Sy AN T UM R AT DL R AR R RS )
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SE] A S 08 B T R, R IF7E EL R S F A
HAE R R s sef, JU AR AP iy
T XA T AW i Y B A IR Z —
Kwantes et al(2012) LA MIKC = MADS-box &K 7Bk
KA oA WE5E T 4 A W C R A Y
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IKF-BIFFERAL Tk 2D B B, 3kt 2 TR AT R S A ) O
GE— DTy

SR, SR FAA L BRI IR AT S
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