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BHRERNELEFMREEEFRME

kAs, DER, R, B

ARACAOL R 24 dr B2 22 B, IR /R 150030

WE  HoFER(Dryopteris fragrans) & —Fh 2 £ B AE BORRRZAEY), BB PUEAL TS Pra 8w M Pu e 25 2 M.
FEEERIE RS 2, @ AR N T HARR, ORI EFBEEIR IR R H A R0 F . 8 & ik
BT LR ETE, R FE =3 SRS . TGS B S 5ME . Ao AR, #
LT PR ETER R, NE GRS S E A . B A RAR A, IR Ay NA2MSHT, SRR A KRS BT, B0
AR, WA B =TI 5.6720.59, MENA KELfl T4, #1745 5% N(37.5042.04)%; @A L% SR ER:
FH ] 1/2MS+2.0 mg-L™" 6-BA+1.0 mg-L™" 2,4-D, 5% 115(96.67%5.77)%; 11 41 404 5 fit (5 52 5 1/2MS+
1.0 mg-L™" 6-BA+0.5 mg-L™" 2,4-D, M5 {5%i513.30; WOkOR @5 HUE12MSHE F 5 A K R 28, SR N

(53.33£3.33)%; 1/2MS+0.2 mg-L™" NAAR 7S (L4170 TAR i AE AR, B HBRIE 3240 460%.

xR FUEH, T, 8AY, FEKR

KAH, PER] FRBRIL, BB (2020). FEFERVHSE IR SR R E. YR 55, 760-767.

BRAEF )2 25 B FEAEY(TE L, 2010). MZ
FHBRZERE A 9 AT HEE B B L 2 R OR =2
FES A SE 2 TG 2500 2 Ay, XS R B R
TH 28 PUEALAN R B S8 VE F (FDFTHT, 20155 FESCEI%E,
2016). 5B AT Ao B (tE K, 2011), T
FEWNERRBERL SR . BhAh, FRESAEYIXT 7 S 5
TR R, AR R A T S SR F R A A, R
T BERR AN S AR B IR o B R % 5 T
P AB B R, B 2R RIS ) LA AN R SR R . it
b, IREEAL T 85— R A ) T K 26 1 fes B
I, I AR TR LR AR AR R, AT PSR
BHALE JE (RS, 2007). IE4E SR, T L E M
AT A0 1 A B B A R (R REE, 2013;
T %, 2016; T#%%, 2016; &= E%, 2017; %
THEESE, 2019; M EMERA AL, 2019). Li%E(2017)
X4k 28 75 (Adiantum  capillus-veneris) ik % 5 i3 74
TR IR R AR AR CEE AT T RS E i, R
T TSR T8 B 78 07 ]

7 % B % (Dryopteris fragrans)3 & T % & Bk ft

ks H 3H: 2020-05-12; #2532 H #: 2020-08-26
HETIH: EXARFHEEE(No.31870313)
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(Dryopteridaceae) i & ji% J& (Dryopteris), »&— £
CRAERT AR RURBCRAEY), RESAETE. a5
wr AR, FEFRIE, AR R LSRR VLA TR I X
oA O (H 2, 2009). AR, BN ANEE TR
file = Bk AV Y 9 E AR R AR 2 o R 2 BRAE . BRI
DiRe. ACHIA 2 I EE R 20 %55 J7 1 (Gao et al., 2018;
Liu et al., 2018; Lu et al., 2018; Zhang et al., 2018;
Lin etal., 2019). [ %7 % 6 ik 245 F A (B B2 50
iR BRIR T A, NATDN B A 5 % = R AT K 48
FORYZ, A HE AR GHUR 2 BIRCOR IR . B A 55 B ik
T BRI 2AR, 2 ARSI . N THSE:
TR ER R, ORI 85 B PR o
AIRFEERI R 2 . HAT, & RICE 11
N LEHE 7 (BERFHEE, 2007), iZ 5 iEAMUE B,
1M HLAE DLSRAS K S i ik . DALtk A Bk bR
LI R B BAENAT

AHIE 8 DA 065 5 Bk i 2B 1 O AR, ik dE A
Be PRI . TR R . @A LUAES . MEZES
WA TSI B R R 7R 5, IRB LA SR
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AP RREER, S T HBEERIREARR, A
MR S W RS A0 A 7 R I A B AL A SR B
HeAt

1 #HYHH

# % E B (Dryopteris fragrans (L.) Schott)X T2
048 TR —Jt(N44°03", E128°57"), b [HA}
e HEL DRI 5 P 5 5 B E 9 03468 S D 98 R R % B
JEHYAE BB . BT AR T, 2T 1.5 mL
BOET, BTACIKF TR, &H.

2 BFERSSEFEN

21 WBFHBSER

W EHETHRATE T1.5 mLEO& T, WinkiEK
Jei, TENERIRY % 7850 ¥R%, 6 000-8 000 r-min”"
138, 3 LiE. MAZ1.0 mL0.1% HgCl,
EWEE 25750, WK T 5e4-51k, SR 0HE flT
BRI AT B R BIKnop s A B 35 L v (N
0.25 g NaH,PO,. 0.25 g KNOs. 0.25 g MgSO,#11.0
g Ca(NO;),, 7f#7K1 000 mL, pHii%5.7-5.8) (1
SCFEAE, 1985), 25°C RIS AL 36 /N R 25 K S5 1
Fro FRJE AR O TR, K LB R T [ R B R A
(1/2MS+3.0% Ji% i +0.7%—0.8% B flg ) h 55 9% . 2130
KIG, R0 0 JE A (%% ) o 5595 2 A RS
(25+2)°C, Y6 W12/ N 6 BB /12 /N i B SR
3% 9150-180 umol-m™2-s™" (#PKFH%%, 2007).

2.2 JRM{EMIEEIEST

e HUAERORAS B0 I A4 2 b 21 0 2 T 1) 47 1)
MS (HEREKE N3.0% B g E ~0.7%—0.8%, pH
5.7-5.8). 1/2MS. 1/4MS. 1/8MSLL & 2 E [fiKnop’s
SHAR G L, FfER104, 43, 55
AR BEFEHAE: IR (25+2)°C, 6 N 16/
HE/8/ININ BRI, O R B 2 9 150-180 pmol-m™2-s™,
FFP30 R JERRE, MEE I Il AR ) AR KRS

23 MBFEHHES
1 UK 55 B 1A S A, e b T AN TR S L 9K

KA TS AR IR A SR TR A bR BT i R 761

MS 55 75 3 K 24 K FIKnop's K5 9% &, S 2R 104,
T8N, HEAR R RS T2 FBOR 285,
TRR3R B IR M TSR K, R 3-5 i 4k A1
Wo REFRFAFF2.27%7. BMOOKE4IHE T,

24 WFHREGARNES

P B TR 0 K, T A 2,4-DA
6-BAM1/2MSH; 72k | Hr, 2,4-DIkSEH0.5. 1.0
M1.5mg-L™"; 6-BAXE 41.0.1.5.2.0f13.0 mg-L™".
A IRRIEF 10N ME R, A3, HEHEIR.
B IRk FIRI2.27 . RIS, 2R SE R R TR A
30K EGHEIHA KT F

25 RGALIEES L

W K3 R AT @45 HSUE TE W 4 1F T BU K /N2
9(0.3 om)’ i/ By, B2 AR S A A [F K R
12MSH: 77 % . 6-BAR B IREZ H1.0. 1.5, 2.0H1
3.0mg-L™"; 2,4-DEIKE H0.5. 1.011.5 mg-L™",
A2 FE . BB F10 MM A, B4, EH3
KRG FRFAF 2,27 e f e, B2 B s R k.
60K Jo M @AM L A KGN, HRESIT

26 MEFFSRIEE

W A 1) A L 2345 (0.3 em) [l ER, R T Lk
TC BT R 6 Fh 1 37 35 1/2MS . 1/2MS+0.2 mg-L™" KT.
1/2MS+0.5 mg-L™" KT. 1/2MS+0.2 mg-L™" NAA.

1/2MS+0.5 mg-L™" NAAFI1/2MS+1.0 mg-L™" NAA.

R0 B2, EE IR HE2-38 4k X
1R B R4 1F2.275 . 60K Ja M MA ZE I AE KA
ISR,

2.7 HEREF

T ik 5 Bk 27 0 A U TR 2 # AE K B0 R A, 4
- 208 (1) AR v e 2 B T BB e T i o it
I, R 2 A TE B AR ) E R B DL N 4R 77
B, HI1/2MS. 1/2MS+0.2 mg-L™' NAA. 1/2MS+0.5
mg-L™" NAAFI1/2MS+1.0 mg-L™" NAA. #5324 14 [
22717, 1E LR FRE RS SN, FFHRARKRE
NAAX 7 i B Bk 7 1R 2 v AR AR (R R« 30K J5 WL 4¢
HGH MR .
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28 HEBH

B IR HE A R R TR K 34 KR . B4
4-6 cmitf, BT HAOLRFM THEIIM . )5,
AR K E R A B R R (FER g A =31, viv)h,
(20-25)°CE M FEN R TR, HESRE, RIFMT
A BRI AF X N T75%—90%, B 2 2 Rl 1A 14,
RIBTKAK . 60K Jo M 42 H 10 F A 7R [ 2R KRS,
GUit-H T RS R

3 ZR5iITR

3.1 [RMHAEE

FE/2MS 15 77 H v, 6 =6 i ot it 4 1 84 s 2800
w1, N5.67+0.59, HKHUF, 4w, Hith R4,
HREMGM A=A (EMA, B, £1). 1/4MSH; 7%
e, JE AR I8 GE 5 S0 3.8440.52; 1/8MSH; 77 5
R B AR R3S — 8 Knop'si 77 2k i) B AR K 3
G5, B FRAK E1.3920.42 (KEI1B). %5 LA,
112MSH: 753 0 - A KR B I B d R 7R 2

Increment multiple of 3
prothallus

MS 1/2MS 1/4MS 1/8MS Knop's
Different media

BL 0 R U (A) Y HE AR L 4 o B . (B)
RIS 7 B} 5 2 7 . (P<0.05).

Figure 1 Dryopteris fragrans prothallus (A) and its prolifera-
tion on different media (B)

Different lowercase letters indicate significant differences (P<
0.05).

1 AN[R) B 7 5 X A 0 R D v 8 B £ 5 )
Table 1 The effect of different media on the prothallus of
Dryopteris fragrans

Medi Prothallus Young The growth
edia
color sporophytes  of prothallus
MS Verdant Abundant +++
1/2MS Verdant Massive +H++
1/4MS Verdant with A small amount ++
some pale
1/8MS Pale green A small amount +
Knop’s Pale green  Few -

+ IR A, 0 R, +++ R LT
ety IR AT, — SR LA K

+: Poor; ++: General; +++: Good; ++++: Particularly good; —:
Almost no

F2 R [EEE IR A B R TR S
Table 2 The effect of different media on the sporophytes of
Dryopteris fragrans

Media Tr_me numper Cultured _ Spc_)rozoites

of inoculation  days (d) induction rate (%)
MS 80 90 29.69+3.12 b
1/2MS 80 90 37.50£2.04 a
1/4MS 80 90 14.06+1.88 ¢
1/8MS 80 90 7.81+2.77 d
Knop’s 80 90 1.88+1.25¢

HIF/ING B3R 2 57 .35 (P<0.05).
Different lowercase letters indicate significant differences (P<
0.05).

32 WmFHFES

AR FRE T FHERB T ANEREEREEGE
2). MSHI1/AMS 55 77 B o £l 14K 1)1 5 % 73 0 N
(29.69£3.12)%#11(14.06+1.88)%; 1/8MSH1Knop’s}
FRHe, JEIHA T ST AR EEN D T1/2MSE;
FeHEh, TR S R R, 79(37.50£2.04)%.

3.3 MGAELFES

BEHU1/2MSHE 7255, DL 5 B i 78 1 255 9 M
AT EALRE T SR ER, BINAEAKE6-BA
M2,4-DRIR P FHFEFREZLER, ABMEE
R I mAHA LK. H6-BAREAL, 2,4-D
W EH05-1.5 mg-L'Hf, BGHAKFES KIS
2,4-DIRJE B T v R AR, (HAB AL R, 2,4-DIRE
A 6-BAME 41.0-2.0 mg-L7'0F, @427
FREM6-BAKER = m, HEEREIK. 45
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Braf %0, 2.0 mg-L™" 6-BA+0.5 mg-L™" 2,4-D 2155 1@
PR B R 7R 8, 5 5% N(96.6745.77)%, 15
1% N(3.3325.77)%, HAGAH KA RIF(£3).

3.4 RAfptARmigE
6-BAMK FEfH & AL, B 2,4-DIKFE M T, A ik
Bk A AL R B S TE S HOZ T N B, 2,4-DIREEN0.5
mg-L "I G S5 4 S B A e v 6-BAIKR FE TH i &
3.0 mg-L7'IF, 52 4 A A K PR, ST
R¥#0°43.35 (#£3-%5). M, @4 B et
HAGE, (RFERE AR LR B AR LA TR,
WA R IR P R ANE & 0 B R 7 A S B (R 4)
V1.0 mg-L™" 6-BA+0.5 mg-L™" 2,4-Difj#;
FREE, WM& A SUE KT R, HR A E
B, B4y B AL (EI2A, B), %5 £ %1k 13.30,
I 5 T 2H 23 BE I o AR 8 9 2R N 1/2MS+1.0
mg-L™" 6-BA+0.5 mg-L™" 2,4-D+3.0% Ji #% +0.7%—
0.8%3%5i il -

35 MEFFS

ANRIMBERMSE R FE S HEME R, HifS
KiE, N (53.33£3.33)%, UM EFART EMER
SRR IR IINAAE A] {28 04 (R 5). BiFEid

eI SRR RSY E N SR e VA A A

TR TS BB A H LR TR R B R R 763

PR, 1620k, @45 H LR IT 46 % w4 €,
3045 R ALK RSt (E2C), 2160 K
FEANIS I ZR 1) 1/2MS 1 7 3k E IR ot Ml 7 A6
47k (K2D-H).

3.6 HPFEERNFES

¥ 28 3 A B I B A7 AobA R 7% 2 AR A Y 7 2 (32 6)
H G TR REAEAR, 30K 5 F BB BRI AN
AMEIE100%. BEAk, BFFT R INAATE — & K TS
| Py i 33 7 0 B Bk T A 2R AR, 3R R e o U ) 2R
o 4NAAK FE50.2 mg-L7'B, AR AR A, T
%4 (5.3320.57) % -

3.7 faTFEHYILETE

IR R 3R, T A G 3 1560%, H.
ARG R, KRR (E21). 291 A
Ja TR T B R, IR N(20-25)°CHY
BrarEh ALK,

3.8 itig

3.8.1 IEFRELE S X E BT R IE M IEE AR
% 15 B 25 % (Athyrium multidentatum)7£ 1/4MS#; 5%
B A7 R R A (RO, 2007). Rk Bk

Table 3 Callus induction of Dryopteris fragrans with various concentrations of hormones from the shoot tip apex

Treatments  6-BA (mg-L™")  2,4-D (mg-L™") Induction period (d) Induction rate (%) Browning rate (%) Callus growth

1 0 0 30
2 3.0 0.5 30
3 3.0 1.0 30
4 3.0 1.5 30
5 2.0 0.5 30
6 2.0 1.0 30
7 2.0 1.5 30
8 1.5 0.5 30
9 1.5 1.0 30
10 1.5 1.5 30
11 1.0 0.5 30
12 1.0 1.0 30
13 1.0 1.5 30

0 0
43.33+3.33 38.61+2.98 ++
33.33+£3.33 36.94+7.24 ++
17.78+1.92 68.89+10.18 +
96.67+5.77 3.33+5.77 +H++
81.11+1.92 28.67+6.35 +++
76.67+£5.77 48.21+9.94 ++
83.33+5.77 31.94+6.36 +++
80.00+0.00 45.83+7.22 ++
76.67+£5.77 52.38+4.12 ++
86.67+5.77 54.17+9.11 ++
86.67+5.77 57.87+4.01 ++
73.33+£5.77 58.92+3.09 ++

+ BHSRHZE, ++ BHHNRKRB R, +++ BHASKBIT, ++++ BHASURER LT

+: Poor; ++: General; +++: Good; ++++: Particularly good
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B2 FHEEEEGHLSTE. bk R
(A) BRI AL (B) 60K )5 @44, (C) WHA ML, (D)—(H) LB EBETRA T, (1) Yk
FiEEHMFk. Bars=1cm

Figure 2 Proliferation, differentiation and transplanting of Dryopteris fragrans callus

(A) Callus of Dryopteris fragrans before proliferation; (B) Callus of D. fragrans after 60 d of proliferation; (C) Differentiation of
callus and formation of bud of D. fragrans; (D)—(H) Spore body of D. fragrans with bud differentiation; (I) The sporophyte of D.
fragrans after domestication. Bars=1 cm

R4 REWE T T 05 4L SR B R5 WEXEBTH L0
Table 4 The effect of different hormones on Dryopteris Table 5 The effects of hormones on buds’ differentiation of
fragrans callus proliferation Dryopteris fragrans
Teatments (101" mgl) gaye (@) ralo (k) T weda KT MAR LU ndicion
1 3.0 05 60 3.71 ments ot Vot Ty rate (%)
2 3.0 1.0 60 3.19 1 12MS 0 0 60 53.33+3.33 a
3 30 15 60 3.16 2 12MS 0.2 0 60 43.33%6.67 b
4 20 05 60 11.50 3 12MS 0.5 0 60  33.33%5.77 bc
5 20 1.0 60 759 4 12MS 0 0.2 60 26.67+6.67 c
6 20 15 60 5.92 5 12MS 0 0.5 60  30.0048.82 bc
7 15 05 60 10.37 6 12MS 0 1.0 60 11.11£5.09d
8 15 1.0 60 6.41 AFVNG FREFROR 7 57 2.3 (P<0.05).
9 15 15 60 6.07 Different lowercase letters indicate significant differences (P<
10 1.0 0.5 60 13.30 0.05).
11 1.0 1.0 60 9.75 (Aleuritopteris argentea)fEMSH; 7z 5t v ] 3k 75 55 K
210 18 60 497 LT 85 % (53.3%), LA 2R HE JEU T B (O
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6 AN [E AR ARG RN B RS 2 AR AR R
Table 6 The effects of different media on rooting of Dryop-
teris fragrans

NAA Induction Number of

Treatments Media

(mg-L™")  period (d) roots
1 1/2MS 0 30 3.3320.57 b
2 1/2MS 0.2 30 5.33+20.57 a
3 1/2MS 0.5 30 3.67+1.53 ab
4 1/2MS 1.0 30 2.67x1.15b

TRIFNG -8 3 7% 2 57 . 2 (P<0.05).
Different lowercase letters indicate significant differences (P<
0.05).

4F, 2009), MSH;FEILIE T (Alsophila spinulosa)
JE ARG, B0 R N20.31% (2%, 2013). L
F 2 (Huperzia serrata) )& 4@ B 7EMSH; 77 2 1 3
B, BEEEE B k1311 (B H XUEE, 2012).

AT 5K FH B A A 5] R JEE (1 8% 9% 5 56 7 9% 6 ik
JE AR AT S A B 5 (R ). 45 REW, E1/2MSE;
FRIEHR LRI, BRI A R ek, H A5
BONEE, PR REYM TR, 85 HUR s Tk
5.67+0.59. fEMSH: Ik i J5l it 1) 19 5 15 H I T
12MSHE TR 3L, Hift1 4 1) 7= & B 5> T-1/2MSH;
IRk, J DR AT AR R R AR e T R E R A,
Xf SR RSG5 A T AR ] TAE1/4MS. 1/8MS
J Knop's 3 77 2k w1 27 i 6 ik SR AR B e i 1, 45
g, WA ERHE, WEAHEE, 9=t
A HIFE ARG B IR E IR AR, AR
JRI AR IE R R E o Rk, 38 A 05 5 Bk -4 1 5
Je AR AR R B IR R 7 N1 12MS

3.8.2 SREAERINBGERAFSRIEENFN

WMELEMBAEERGALAF IR REXE
BHER . B FEGR B AR, RAWINT6-BA
A e PO AL LR GZ R A E RE, 2004).
ek, IR FE12,4-DR] 5T 75 5 B i X R % (Pteris
henryi) Ji A& @A AL R, Rk i 2,4-D B fE R
DS g, 55 e ik ™ & (245, 2008).
% £5.(2013) LAHi % (Drynaria roosii) i) 25 BRI H: Fr oy
GMEAR, (EH2,4-Dis G @GHN, KT RE S TIA
53.3%, Hafigigitamist, KL . ThRMES%
(201478 HE47 i 5% 3% (D. championii) (412755 3%
i, RORISHED @AM HE S EEZ R

TR TS BB A H LR TR AR B R R 765

B2, &Y LA R R S A K RH GRS
SARESMEGHL.
AFFRAFEHEHMFARZREKAFETE
PRELZRIT, R IAS [FHR B 6-BA 5 2,4-D A & 1) RE ik
i S EHLTE R, HARHEHE SRR
K. 246-BAWKEE #52.0 mg-L™", 2,4-DKEH0.5
mg-L7 I AR N S R e, MR R, (HE2
NEA T RYIEAEHRE IR B ERGHSEEMBEH1.0
mg-L™" 6-BAF10.5 mg-L™" 2,4-Dif s A Fedkrh, wJ
DGR S B YR A K ), HKBA R, AT, &
29K 5 192,4-D AN 6-BATE bb Xt 7 5% 6 ik @ 5 2L 2L 1155
SREIER, FAEW A IR

3.8.3 MNEBRNBFHMERAEF LA
FernandezfIRevilla (2003)#f 5t % B, frf2H47e 3k
ibREFR3E Fat T L 2, IR R A A T2
HIHE . 22K FH 45 (2003) X Bk 32 (Pteridium  aquili-
num) F AT T R B, 1/2MSH; 77 5 B i & 2F 41
b, B Zi5100% . FHeES(2014) 8 FHKT. NAA
FAS TS IS 1 35 73 25 ) (] i % = Bk 0 AT AR 28 5
T, GREIMATERIMBE, MNAEZFF FRHRT
1%(65.746.2)%, HAERAR:FRIE LAl idk47 2 704k .

AW RERY, A MEKTENAAR ;77 25
Hyn] g i 7 % B R AL A IR R, (HRE A KT IR
FERI TR, ARG B R BRI, U R IR KT A
T2 G, NAARIPE LB B 95 TKT. tbéh, AR
IR I 12MSHE R B I B AR S R e, oF
i 5 26T 14 (53.33+3.33)% (£ 3-%6), WUIMEIK
HEAR T &AL . ik, FEEER G4
BRI A CE AN R AT o] 385038 1R 35 77 2k iR AT AR 2F
&5

o

H

>

S

3.84 IIMNEBREMNBBERSBAFEEROEM

LR, (ERAREE 7R 3 R AT 58 s I A2, W8
B NAAT] 22 AR (T i, I 0] 4 J AR TR s iy
[ (B H0ZE, 2004; SZBRIIAIEG ARF, 2004), 2P 2
(2004)%F — 157 & £ % (Platycerium bifurcatum)it 1741
ZUREFRIT, RIEE A NAAIR L s, AR AR 28N T 3
B, 4NAAKEE 0.1 mg-L7 i AR R . 5458 A
FIEG SR (2004 Wk R AT H LG TR I, RIINAA
W% 90.5 mg-L7' i, 307K B AT i AR 0 A R
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HAEMRZIX100%. 7H4h, F7(2007)iF i KM, AE
R EENAAXT FR A58 i 5% (Allantodia chinensis)iR & 1)
KA R, FEENAAKRE T &, SR EE
WK Frig i, (2 24NAAKEE & T1.0 mg-L'H,
AR B, (R LR ss H 2 MR, &4+
S B R E AR INAASR AR E 0.5 mg-L ™"

AW 5T o A 5% B R 4 18 R AE A [F IR FE NAATE
AR BE IR I R AR, HAEARRIX100%. NAAXT
FiEEHRIEFAERBAIRIER, BENAAKE T
T, AERECE BTG N, DR R R o v 4 i
AR NAAKKR B2 590.2 mg-L7'BF, AR IR AR Bt P
R (5.3320.57) %% .

TR BHAE (2007 )W FE 3R BH, A % B B M F5 b
IR BAR PR TR ZIANH, WA E A 7 %
FNZRGP AR B AT S, HFERE R B B &
VOKARHE 2K, SR UL 7 LIRS REMR 7K, —
FB S 97 3 b O LT (P11 ) B 3R A5 58k i 11k 4
B o AWM E WS F BB TR S &S
HATEI0OR, M H AL 1 T Rl e Bl
PR E60-75K, Ft I (] LU A - 3B Fh SRk A3 96 1R 11
7R AR 5 0 A3 4 43 T A A 5 B ik A G AE
B P kAR R, SRR EEGAL, ELMR
A (R A LU R G R, (0.3 om)> KR/ 2
P2 LTI 1 5208k fll 7R 4h i, DA AT 72 4%
LI ) N SR A K B TR

PATE I A % B R AT R R TR, KR TA
[F R 20 RS . RS T B4R S.
N DG T FEAR RS2, S N7 T A B i R B
TRER, IR AR P2 R A SR A 3 DR 7 B8 5 J i o

SE
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Establishment of a Tissue Culture and Rapid Propagation
System of Dryopteris fragrans

Dongrui Zhang, Zhigang Bu, Lingling Chen, Ying Chang*
School of Life Sciences, Northeast Agricultural University, Harbin 150030, China

Abstract Dryopteris fragrans is a perennial herb fern with medical and economical values, such as anti-oxidation, bac-
teriostasis, anti-psoriasis, and anti-tumor. The wild resources of D. fragrans are scarce. Establishing a regeneration sys-
tem for D. fragrans through tissue culture is needed to enable a sustainable use of this valuable resource. In this ex-
periment, through sterile culture of spores of D. fragrans, the effects of different factors on prothallium proliferation,
sporophyte induction, callus induction and proliferation, cluster bud differentiation, and rooting were compared and ana-
lyzed to establish a rapid propagation system, which laid the foundation for large-scale production of D. fragrans. The
results showed that 1/2MS medium provided optimal growth with green color and a multiplication factor up to 5.67+0.59.
The obtained plants have numerous young spores, and the spore induction rate was (37.50+2.04)%. The most efficient
callus induction medium contains 1/2MS media supplied with 2.0 mg-L™" 6-BA, and 1.0 mg-L™' 2,4-D, which reached an
induction rate up to (96.67+5.77)%. The optimal callus proliferation medium we obtained was 1/2MS media supplied with
1.0 mg-L_1 6-BA, and 0.5 mg-L"1 2,4-D, which reached a proliferation factor of 13.30. The obtained granular callus pro-
duced a large number of cluster buds (53.33%3.33)% in 1/2MS medium, and 1/2MS media supplied with 0.2 mg-L™" NAA
medium promoted rooting, resulting in a transplanting survival rate of ~60%.
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