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(i E] [HY @31 L E (Osmunda japonica Thunb )l FHEHBAR FREER R Mk HEBENHBAEFE 5%
. KO7RY DASEE A7 i B Oy S AR IR BF 58 2 1 R HgCly Ak 38N [ B[] X A1 A8 44 19 T8 B2 R0 ZE A 0.3 mg/L
NAA B 1/4MS 3230 B0 1M A 0.5 meg/L # 2,4-D IBA Fl KT, b # & b B30 K 595 S50 8 78 1/2MS
Sl g AL 1L oR A Lo 3D BRI I AR I AN R R i vk B KT GAs \NAA H1 6-BA 41 & %] - 7 38 i 149 5% 5 [7]
i BF 5T 066 B R T B 300,500 F1 700 £ X 48 A FIA G S R, DL K& 1/2MS B B fin A 0.1,0.5,1.0 mg/L
IBA 2 NAA XS H AR AR, [E5RY MM 1 ¢/L HeCl, X $H 7 M HH 5 8 min MRCRBG i & &
61, 11% ; AR E T AIBESEEFHE N 1/4AMS+KT 0.5 mg/L+NAA 0.3 mg/L,iES %k 88.55% ; %3 &
W BRI T B AR 1/2MSHKT 5 mg/L+GA; 3 mg/L+NAA 1 mg/L,3ETH RECN 9. 6% B 500 51064
T 28 0 5 FE AL AT 19 B Ak S A KA RV L 7 AR % A R o 57, 2300, il F 4 & B 2. 33 em; 1/2MS 3R S rh
A 0.5 mg/L IBA, S H A RN AERR G R AMEME, AWK 93.33% . (450 Wi THRER TIEEHHAS
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Tissue culture of osmunda spore leaves
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Abstract :[Objective] This study aimed to establish a rapid propagation system for tissue culture of os-
munda spore leaves and screen suitable conditions. [Method] The spores of osmunda were used as explants
to study the disinfection effect of ethanol and HgCl, on explants with different treatment times. In the 1/4
MS culture medium with 0. 3 mg/L NAA,2,4-d,IBA and KT at 0.5 mg/L were added, respectively, and
the induction effects on protoplasts were compared. On 1/2MS basal medium,the L, (3"') orthogonal design
was used to investigate the effects of KT,GA;,NAA and 6-BA at different concentrations on proliferation
of protoplasts. The effects of 300,500 and 700 times dilution of photosynthetic enzymes on induction of os-
munda sporophyte and the effect of 0.1,0.5,1.0 mg/L IBA or NAA on rooting of osmunda tissue culture
seedlings in 1/2MS medium were also investigated. [Result]) Sterilization with 1 g/L. HgCl, for 8 min was
better with germination rate of 61.11%. The most suitable induction medium for osmunda protoplasts was
1/4MS—+KT 0.5 mg/L+NAA 0.3 mg/L with induction rate of 88.55%. The most suitable proliferation
medium for osmunda protoplasts was 1/2MS—+ KT 5 mg/L+GA; 3 mg/L+NAA 1 mg/L with prolifera-
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tion coefficient of 9. 6. The photosynthetic enzyme diluted by 500 times promoted the transformation and

growth of osmunda spore seedlings with sporophytic transformation rate of 57. 23% and spore body height

of 2. 33 cm. Adding 0.5 mg/L IBA to 1/2MS medium improved rooting rate and growth of osmunda tissue

culture seedlings and the rooting rate reached 93. 33%. [Conclusion) A suitable tissue culture system for

osmunda spores was initially established, and the tissue culture seedlings grew well under corresponding

conditions.

Key words: osmunda;tissue culture;spore reproduction; hormone induced
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It (00 5T IR 12 21 4E . BRI HE 15 1 W5 2l 1 o e i J
A B R g o SR L AR BT IR 3 B A A P R L
KA X AL A KPR A S A 2 R
HICR HLETZE KA A2 85 L AL R 55 R R B
AT A Mg BRE A A W R R T A BT i T AR
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PR SR DR B A R SR B IR A 2 A e A A T R AT
ANTEE+HE B FE R —Fh b A7
o By L B TR W A T R T
5 H FiEXF T2 A 4L U SR S AL T LR By
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1.1 REH R

2017 4 5 H o) 7E K A X AR Uk T B e
WA RN (A2 127°14", 4645 43°557) , M 8 4F
A SR HAE RR bk BOUR  f  TE e IE AR Rt R
L 35 1) £ -

1.2 RWHE
12,1 SMARARTRA 2R Gk Hh - AR L /N
A—F AR TER 1T em X T em R/ B
AR LFE 4 °C 100 mg/L 6-BA ik iR 6 h j5 & T
FeRh b, LB KR Pk 8~10 Wk, HTUE 4R 7 73 K
Tk BT TAEG &
1.2.2 #HHExX @G TIES DEIMERET
TCHEI S I AR 80 75 %0 L FE R AR B AR L i &
P 55 AMEAR FE 43 45 il T 7 30 s J5 . T K RN
VES~T7 WA 1 g/L HeCl, W4 314 7 4.6.8
A 10 min, #24E XA L5 ) i &AM £ B B 4%
1 g/L HeCl, B4 51K % 4.6,8 F1 10 min [y
AbFR L BEAE Ty A b KT B S A SR A TS TE T
FEAR L R K T K F AR T 557 3%
FR BT INAE P A= R 5 50 19 1/4MS 15 55 5 1
T A 7y A% 30 . A 3 K520 d &S
PR AT RIS YL 40 d FESETHRIT R R T I R,
1.2.3 RetahiFFRaheimit KiHERENHE
For R R AE 1/AMS,1/4MS+ NAA 0. 3 mg/L,
1/4MS+2, 4-D 0. 5 mg/L + NAA 0. 3 mg/L,
1/4MS—+ IBA 0. 5 mg/LL + NAA 0. 3 mg/L,
1/4MS+KT 0.5 mg/L+NAA 0.3 mg/L 5 fi
Fig A AR 10 L. EE 3 IR, H55E 60 d .,
Gt R,

JRHAE S R (%) = (60 d J5 5 550/ 3 Fh i
O X 100% .,
1.2.4 Rettkgaasafey it FAH L (3)IE
2 KT.GA; .NAA.6-BA 4 W T, B R T
W3 AAKOE BARTE LR 1. Ak BT 1 J5 4k 4y
SRR AE BTG ) 23 A [ B 5 Ve 8 A 400 A K 915 51
1) 1/2MS B e fkrp B4R 3~5 S it A4~
AT 10 R, HAZ 3 . K gR 60 d e gt it g

5 2 H = (60 d J5 J5t v 4 %0 — 3 5 i D AR
B /18 5 R B

TS =60 d J5 J5 (A 6 BT — 1 5 A D
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Table 1 Orthogonal test factors and levels in the
screening of osmunda protoplast
proliferation medium mg/L
KT KT GAs NAA 6-BA
Level A B C D
1 3 1 0.5 0
2 5 2 1.0 0.5
3 7 3 1.5 1.0
L.2.5 Jad4#FRAAG ML RPN EESR

Jei B 2 A BB €0, T M H 5T R R A IR 1
AL IR 2 em X2 em /N, 43 il 42 R0 B0 S 1
B 300,500 Fl1 700 G MR (GIE g E L
BoA R /A7, i 200 RLR B8 B & Uk W & B
I/ 43 A L= 90, 77 A AT R ME 2 ] GB-
TI7419D 1) 1/2MS i F: 53 3 (B 3. 3 mL*“ 64
ER7EARZT 1 LGRS BB 300 £5: 7 B
500 % F1 700 A% A #E) L LA 1/2MS JGAT Ao 7% g %
H(CK) . B RD 3~5 HeJgimf i, 54~ 221 10
M. EE 3. A% — /N A I iR
60 d JEgeit kb,

I F R 5 AL (%) = (60 d J5 7k 1 > 8/ H2 b
MANED X100%,
1.2.6 #H§ARERAAFet ®FEHE 2~3
em KR AF 1 9 AR RRR, 2 B A 1/2MS +
IBA(0.1,0.5,1. 0 mg/L) fl 1/2MS+NAA (0. 1,
0.5.1.0 mg/L) &5 I He v 4T A2 R 75 5 1l 5, 40

d JFgeit IF it E A,

R A 2R R SR pH A 5. 6~5.8,53
30 g/L JEMEFN 6.0 g/L Zlg M, H 9 T 121
C.0.1 MPa 254 F KB 20 min, &5 13 72 fr % 35
RO BRI 25 °C/15 CLOGREE 12 h/d,
SEREERE 1 500~2 000 Ix,

1.3 HI\HW

{8 Excel 2016 X 715 %4l #F 47 12 5% F1 e 3
FH DPSv 7.05 K SPSS 20. 0 # {th % 5408 #4743 97
iz Hl Duncan’s 2 3 835 X AH DG B8 E 47 22 = W
FVE T

2 AR5

2.1 HEARAMEEMFHANZM

H A [7) 1 5 790 2545 R0 T 25 B ) %o 5% 34 75 e
BT W R R SR (R 2D AT, A
HgCl, {H 5B B 4 min 3405 10 min, 35 §4 R &
Wi F R ETS R R BT oMk 89, 29% . W &
FW RIS B S RS, EIEM X1 g/L
HgCl, 7 — & Wi 32 1, {5 bl 2 1 2 B 0] 28 <, V5 2
Fl X7 A —E W B AR Bt TR, Ak
BB 757 O 1 g/ L HgCl, 414 4b BEH 5 G
FE A HgClL sl ab 3G fir T B (B 96 & 25
K. LG %I AU 1 g/ HeCl, % 8 min
hy B A 3 AT B 07 2 T BRSO B L i R R
R 61.11%,
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Table 2 Effect of different disinfectant combinations and disinfection time on disinfection effect of osmunda spores

HeCl, 4 #%

N ol N I 3 & B I e N e s /)
Ry 5 457 i} i) /min iR d JTARA/ % a0 R Vo
- < rermination (,ontemnnatlon (rcrmmatlon
Test No. Disinfect HgCl, time rate Death rate rate
disinfection time ’
1 4 15 37.88+1.45 be  36.79+1.83cd  25.3342.05 od
2 75% 2./ +1 g/L HeCly 6 20 31.56+2.27 be  37.8242.17cd  30.6241. 29 be
3 75% alcohol+1 g/I. HeCly 8 25 23.3240.87 bed  64.9440.94 be  11.7440. 95 e
4 10 — 10.71£2.33 ¢ 89.2942.04 a 0f
5 4 10 67.78+1.17 a 0e 32.22+0.88 ¢
6 1 g/L HgCly 6 15 46.6740.33 b 4.44+1.79 ¢ 48.89+0.84 b
7 8 15 35.8842.17 be 3.0142.18 ¢ 61.1140.39 a
8 10 20 24.4441.07 bed  52.2342.37 bed  23.3341. 35 ¢d

TE R PO D A AR IR s 1) 50 B 5 AR AN [l /NG 7B R TE P<<0. 05 R 225 % .

NIA .

Note: The data in the table is “mean = standard error”. Difference lowercase letters in same column indicate significant difference at P<C

0. 05. The same below.
2.2 4 MEENEERMEE SN

12 3 Al A, R X 5 AR o A
P AEAR BSR4 %] B AR B (CRO A J i M i
ARG L R I R A B AN B 2 R

(B 1-A) s TES I NAA 0. 3 mg/L 5, J§ 1A JE
B W] R BRI AR O B R R
BRI E N 58. 69 NI TFZFE 66.18% ., AbF
3345 M LL NAA S % . % 2,4-D KT H1
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IBA 3 Fifi R it — 20 AT 0 2k 45 R R W] KT X5
SR AR R B AR (] 1-B) 52, 4-D S5 ROR s A T
IBA(ER 3) 5 TR B W Y 2, 4-D KT IBA 435
5 NAA 204 R AR08 B 508 T 5l il NAA,
X D 4 1 75 5 2 0T R B AR A e L KT
5 NAA DA TR, F SR K8,

1 1/4MS—+1BA 0.5 mg/L+NAA 0.3 mg/L &4
T R R SR B € 50 B R AR TE i (8] 1-C)
T H A AR FR 0 JE b % . Bt 76175 5 D i 44 o AR
o IBA AN TE B I T) 0 T 8] 7R 5 5 AR AR AR
PEAT IR . BRI R B s T AR 1/4MSH
KT 0.5 mg/L+NAA 0.3 mg/L,

®3 NAA2. 4D KT IBA 4 MBEAFHAMEERHEESHZMN
Table 3 Effects of different combinations of NAA,2,4-D,KT and IBA on induction of osmunda protoplasts

WMRAS JE AT SR i /d

- N 2% /0 T
B Combination of Prothallium 1%%1./4% ﬁuﬂ_ﬁiﬁzﬁh'”
Test No. . Inductivity Prothallium growth status
hormone development time
. ARG PRI R A
+
! cK ol 98. 6970, 42 ¢ Slow growth,slender body, wrinkled, dense,light green
A ARBETR, ARIR IR 27 R RS A PR i At
2 NAA 0.3 mg/L 41 66.1841.07 bc Faster growth,flakes are thick,flat, fluffy, shiny,bright
green
B AR AR/ GERS RS
3 ZE\LILADAO(')?BHIfg//IfL 34 78.53740.31 ab Growing more than a block,the sheet is small, fluffy,light
green
KT 0.5 e/t e e AR T T T S 6
4 NAA. 0.3 f:rng‘/L 30 88.5540.87 a  Fast growth, flakes thick, heart-shaped flat, fluffy, bright
green
BA 0.5 e/ Y FOR PR AN 52 AT BB R ELL 30
5 : 8/ 46 74.2541.83 ab Growth is relatively blocky, the flakes are small, dense,

NAA 0.3 mg/L

with fluffy pseudo roots, yellow-green

AL 3 BEAL B (CKD 3B, KT 4b 35 C. IBA 4b 3
A. Controll (CK);B. KT treatment;C. IBA treatment
Bl 1 SEFMRERRRR SRR R RRS

Fig. 1 Growth state of osmunda protoplasts in different hormone induction processes

2.3 4 TR X 2 E IR A 2 5E B9 R 0

B 55 A 1 W S e TP R I A 14T e E
1/2MSHART R SR 3, 60 d Ji 2% JR - {4 388 5 1) 2
KORZS o dhr & 4 mlJan, P i JL R R 4 980 2K 2 BE ke
T 5 T A 0 1 B ELAS [ B 9 R Y R DR
LA %) R A S B AFAE I 22 5 . Y KT Bk
WL IRF 5 mg/ LI J - (A 3 B AR 0 o 4 HL
A AR AR A 2 TR T s (0 95 M % L B T
Je AR LR K . A NAA X A A 346 i 77
TE— 2 IR AR T 2 NAA T B2 BRI Jstnt

WA KB N G Rk Z 4 i/ HoA BR &
B BEE NAA 5T ik B2 i 3 0, 34 5 &R 20 B 1
s ORI N 5B R W R R IR
KT ik 5 mg/L . NAA T EF 1.5 mg/L
N 38 5 28 K dme g o o B R B

HIZE 5 b R (B KA 22D 7l Tt R 3
FERCUE A 3R B E R 9 KT ONAAL6-BALGA; , 7%
2 e i K F 9 A2B3C3DL, Bl i 37 35 8 1/2MS+
KT 5 mg/L+GA; 3 mg/L+NAA 1.5 mg/L,



% 3 ] AT, 2 - 2 FE 0L F I SV 37 AR BF 5 11

F4 KT.GA; NAAMGCBAMEERMHEFEEZMPESKRER
Table 4 Orthogonal test results of KT,GA; ,NAA and 6-BA on proliferation of protoplasts

S WEREE/(mg- L D WRK BRI e s
By Hormone concentration Proliferation ualit ERORE
Test No Q Y Growth state
) : KT GA; NAA 6-BA coefficient change :
. U 1, ) - K — B VR
1 3 1 0.5 0 4.4440.59cd 5.5740.42  LEEM TREAMK. DY HLRE
Slow growth,slender body,more flat,dense,dark green
AR L PR R R L S L S
2 3 2 1 0.5 5.721.51 bed 3.5140.98 - FBETRIRHE D B0 BE 4

Slow growth,the flakes are small,dense,and bright green

HARBETR, R R R R L D IBAR L 4

3 3 3 1.5 1 6.17+1.14 bed 5.15+0.69 Fast growth,large flakes, fluffy,a small amount of pseudo
roots, bright green
AR R RS R A O R R % 0 B

4 5 1 1 1 8.64+2.10 ab 6.29+0.47 Growth is relatively blocky, the flakes are thick and slen-
der,flat,less dense,and bright green

A A T AR IR R AL i A

5 5 5 + a 4+ . .

J i 2 1.5 0 9.60=1.98 a 6. 14°50. 68 Faster growth,ﬂake% are thick, flat, fluffy, bright green
ARG, R RN D AR s

6 5 3 0.5 0.5 7.7041.15 abc 5.3040.05 Slow growth, flakes are thlck and slender, fluffy,a small a-
mount of pseudo roots,yellow-green
ARG R R R 5T L B gk

7 7 1 1.5 0.5 5.7640.79 bed 5.93740.34 Slow growth, flaky body hypertrophy,elliptical flat,
yellow-green

0. 4T b, S A R =N yr
8 7 2 0.5 1 3.9940.30d 49040 62 LI IARREE R BR - etk

Slow growth,small pieces,a lot of fake roots,light green

LR IR N VI A 3 N LR
9 7 3 1 0 6.07+0.42 bed 3.57+0.47 Slow growth, small, flat, dense, a small number of pseudo
roots, yellow-green

®5 EREEMEEEZMEREIKBERHOBRESR

Table 5 Range analysis on orthogonal test results of influential factors of osmunda protoplast proliferation

2= KT GA; NAA 6-BA
Variance A B C D

K, 5. 440 6.282 5.376 6.703

K 8. 648 6.435 6.813 6.394

Ks 5.276 6.647 7.175 6.266

R 3.373 0. 366 1.799 0.437

WK ((=1,2,3) Jy[a] — B 2 25 7K i X by 1) 30 36 48 A R L R A v g R 2R A A 25
Note:K;(i=1,2,3)is the sum of the test indicators corresponding to each level of same factor,and R is the range of the corresponding fac-

2.4 RAEBEMNZEBTFEHFSHNZMW TR A A (o PR R % T IR B A R L HL
M6 mA G BR X EHEM TR AT PRSI S T IHAR LB BOR B (K 2-O) . 35
HAWIR i e A BE LA B A% %oy 0 (CK AT 2- %ﬁﬁ*@@ﬁi@?ﬁiﬁ%”\ﬁk% R4f . e Jq 3
AHIME 700 1%, 7R AR BT RS AT T AR R R I I A RE A B R
Fh 58 2 555 o A A R B S T S AR SO BB PRIA R ER N 500 A5G4 R B BRI A R TS
D AR (B 2-B) s M B RO 500 1m0 T IRINIE T RAEK.
K6 AEBEIRAENZERTFEERLHZNE

Table 6 Effect of photosynthetic enzyme dosage on transformation of osmunda sporophyte

NTAPAN -
hEmER BRI BTHR TR/ Y TR om -
i R A : BT R
o . Inoculation of Number of Sporophyte Sporophyte .
Dilution ratio of . ; . Sporophyte growth
protoplasts sporozoites conversion rate height

photosynthetic enzyme

N R TR R

( 5.24+0. .5540. . .

0 61 9 15.24£0. 38 ¢ 1.95720.60 Small leaves, thin stems,light green
I P NEY R

300 62 30 48.744+0.79 b 1.9440. 44 SN ﬁs*ﬁdgﬁk .
Large leaves, thick stems, thick green
P 2 e L

500 66 38 57,2340, 24 ab  2.334b0,41 T SHL AR A
Large leaves, thick stems, thick green
MR B 2R 4

700 67 44 65.39+1.11 a 1.8240.50 TITEBOR 2240 T

Large leaves, thin stems,light green
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AL BECCKD s B G 3 B 326 B 700 45 C. ol A3 B 50 B 500 f%
A. Control (CK);B. 700 times photosynthetic; C. 500 times photosynthetic

B2 SHEMTHREANFEHELEERIES 60 d G ERKEDR
Fig.2 Growth of osmunda sporophyte 60 days after induction by different amounts of photosynthetic enzymes
2.5 IBA M NAA WMZHAZHFSERNZME B gr B vh BA W AR Al . R 2 30 d I L 4l i R OT
HIZE 7 ATAL A IR AT AR AR IR L gl SRR E GRDRAR R OJF AR R 2R B AR
WAl A AR HAE AR ARAR B A RS o 4 BT 540 d Ze A I AR I I A R iR
B A LD IBA O %A MR A 85 7 Bk v L BT 20 d i
K7 FEAFREIRE NAA T IBA WEHEAEHERNPEZN

Table 7 Effects of NAA and IBA at different mass concentrations on rooting of osmunda tissue culture seedlings

RS NAA/ IBA/ MR/ % R AR AR
Test No. (mg+ L1 (mg+ L1 Rooting rate Root growth condition
EX VNS STV S
1 0 0 14.34+0.77 d The root system is short,the number is small,and the

growth is weak

WRARK HERE KA

2 0 0.1 52.724+1.57 be The root system is long,the number is large,and the
growth is general
WMAEAK ML  KH R

3 0 0.5 93.33+0.58 a The root system is long,the number is large,and the

growth is good
WMAK K Z KB RL

4 0 1.0 71.1142.20 ab The root system is long,the number is large,and the
growth is good
MABK HRKL KA R

5 0.1 0 42.2241.64 bed  The root system is long,the number is large,and the
growth is good
AR 2 KHB— K

6 0.5 0 32.234+1.68 cd The root system is short, the number is large,and the
growth is general
RN BOR B D KA

7 1.0 0 25.5642.41 cd The root system is short,the number is small,and the
growth is weak.

. A.0.5 mg/L IBA,B 1 mg/L NAA;C. 0.1 mg/L’NAA
B 3 ORIA SR B IBA il NAA S T S50 M ARE R

Fig. 3 Rooting of osmunda tissue culture seedlings induced by IBA and NAA at different mass concentrations
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M2 7 AT AL FEVR N IBA B R SRS B A
IBA [k B2 4 i A IR R 2 85 BT A T R
e 1 IBA Fig )% o 0.5 mg/ L f A R A fi i
593, 3300 R 2 AR R K VEURE 2 B BR A K
B 3-A) .

HIZ2 7 AR R 2 B4 AL NAA O 2R
FRH B IR BE I AR U A9 B[] 55 A IBA By
Ik FARIT ; BEE NAA B IR B2 A 54 m  A2 AR A 5
TR NAA JREWREIXT] 1.0 mg/L i, MR
RAENBEED R G A EENG . HBCA B &
2T . K B8 (B 3-B) s NAA i 3 B 0.1
mg/ LI, A AR R 5, o 42, 2200, B4 AR R
K2, RERL (B 3-C). 5 IBA M.
NAA X5 H A ZF 175 LR AR R BIR .

3 bhiE e

LA N R AT 5 A 3 e 48 58
ST AR B AL A R B 2 B Z IR R
I S v I S RE R 2 /N 1 I I E I e
Mo e A K BRI B AR KRBT L 5F
SR R A G 2 RAEFEAIRTR 2510 F AU 7 278
A YN BT BN A T OSSR T B O s R AT R
G FRARH LB, AR KB, R B 75 % B
M HeCl, Bt & F £ AT {5 40 1 1A 75 G 3 B AR AE
40 %0 LR AR X 50 FE A0 7 1 5 5 /R FH A I B, T R
JE KR 25 38 A 5, 6 PR A 1 10 B
FAEFACK, (A 0 & AL, it 5 £ Y 1
ARACK IF PR AL T 2 B AR R P 458 — 8. A
AR 0 1 g/L HgCl, 3% 8 min, I &1
TERHE AT R R A,k 61, 11%, {1 HgCL J&
FEEJFIGRY, 5 223 H NaClO 351774 7
AT FE T4 B 1 [) B 38 30 PR 47 30 5 1 0

HMYBEEF TSR E R EZ —,
O/ RN REC SR NN VNG = A i S i
FE S ARG TR R R R A v, 2, 4-D,
KT.IBA 4355 NAA 24 W FH % 5o 4 7] NAA
FORT4F, Hodh KT 1 NAA 20 4 0T 015 5 %
(88.55 %) B J5t 4 i st AL A 5 IBA K isf i) £ 1 5 5
FUBARTE B A F) FJ5 W R 9% . KT A NAA 7E
JE oA i g gk AR R VR O R, e AERC S KT 5
mg/L+NAA 1.5 mg/L, X5 =) 7EHE e R 3
Bk B 56 P 45— 3. 5 Dykeman™/ |
Harper"** 7 32 5L Bk 1 98 ik 55 75 0F 5% b 19 25 SR A0
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