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1 . DI EER (Nephrolepis exaltata ‘Bostoniensis Murano’) FIZ4RELERIR{A (Green Globular
Bodies, GGB) NARHEMEL, RAANFFIEN) “Co-y GTEAIE, 5G5S FREARBAT I S5HRE
B SREBRRAERIREEBIEHELN 128 Gy. MEEFRIEFIE NN, S ABRRAR 15752 S 3] .
SOTRCRARERIT R R BN B, ARRSE, Mz, s Ry Rt
Mg, HEMZ. 50 ~ 200 Gy & T, BEFRBEGHEREN, SOBRACEKRERE, HIEE R
Hhn. 7E 150 Gy 7 & T e 5 2]t Fy 38 R R 2 (R AK Negl .
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Abstract: Through the combination of tissue culture and radiation mutation, radiation breeding of
Boston fern (Nephrolepis exaltata ‘Bostoniensis Murano’ ) was investigated by using green globular
bodies (GGB) as materials radiated by various dose of “°Co-y rays. The results showed that the LDs, of
GGB was about 128 Gy. With increasing dose of ®*Co-y rays, the multiplication and differentiation of
Boston fern GGB were depressed. Morphology damage of Boston fern GGB radiated by ®°Co-y rays
included darken color, increased density and the depression of multiplication and differentiation, and
cellular damage included reduction of embryonic cell and initiation of cellular micronucleus. At 50 - 200
Gy, with increasing dose of “°Co-y rays, the height of Boston fern plants differentiated from GGB became
dwarf, and leaf mutation rate increased. Moreover, leaf mutant Neg/ was obtained at 150 Gy.
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R R E T RAE SRR, AEKE B (Nephrolepis exaltata) W]—MHEE5mfh, HEZEFF
75 AR HE M A kM (Benedict, 1923; Hovenkamp & Miyamoto, 2005). [H4R&%44: NI 1%
AgEFAEA T, L T EE A H R IR BRI AT AL L (Hvoslef-Eide, 1991). {EBREAH L
R, R ERIRIA (Green Globular Bodies, GGB) A BI g A U N BRI m W ke — (£
¥ 4§, 2012; Yuetal., 2017). ZREBRRIKE T RIS Y 1811 SME A 15 2 (1) B K& A
RO BRIRBUR I BROIREE S, B 0 A H SRR, e TR R 77 5 B 0045 2R & Al 144
HHr, BAREIEE &% (Higuchi et al., 1987).

WA RWHEYMNEE TR —, mER5HAEFME S, v UEA RN =7
[ N AT R E ik, SEmitm s %R (Zhou et al.,, 2006; Matsumura et al., 2010). ETZE AR
CARME R Z W E Y RAR, WF AT (Okamuraetal.,, 2003). K225 (FEKFH 2, 2003). %ife
(Matsumura et al., 2010). 5% (Luan et al., 2012) £, Haj M A& W CASEEBRR 7R A58 B ARG
¢ URR SN AR IE

AR, AT CCo-y BHE X TR G ORI . 5. 0 tb . SEEHR0T LR /b
PRAZ S 52, DA DAk BROHR A Dy HERD R PR 38— (i Bt e 53 5 A 7 v o

O L SRS DARES

1.1 FERRFEIEEEEZHE

MR LR (V. exaltata ‘Bostoniensis Murano’ ) T 2010 4 7 B #E A B R} # B it 72
Frab Y bR R IR = T, R 2000 1x, #RE (25+2) C.

Z 8 Higuchi % (1987) 7775, STER BRI TER 72 R TR AT R, SEBRk
TRIGTE R FRIEN: 1/2MS+2.0mg - L' BA+02mg- L' NAA+30g - L W +7¢- L' 5l &
BRI LG FRIE N : MS+30g- L7 JEME +7 ¢ L' B, 4 4 FE R 1 IBast. pMuidssg,
AR EKE 4~Sem B, &M 3d, ZEMETEARRERNEEENEITEY. FHTEmE,
BN el TRARAER (BR:BHRE =7:2, BB MIERE . RN Jiffy X714 Chi
J£0~20mm, pHS5.0, EC14 026 mS - ecm”, TEIRW), BHEKERN2 ~4 mm. LGRS
JG, WBAFERM pH 5.1, ECEAN020mS - ecm” . MG TR=EHIHTEIR, BIREHH L.

1.2 FEIRKER “Co-y ST IR IE

B EBRRAAYI R 2 mm K/ (WA EL 8 mg), M TIg M 2 L R e m, ysEs
FEIM P 28HE%, F Parafilm 3. 48 F Ak 50K AL 22 T ©°Co-p SR HEATHE B AL TR, 785 0. 5.
10, 20, 50. 100. 150. 200 1250 Gy, FIEZE¥H 10 Gy - min", FAMAH 8 MEFIL, A5
FEIL 20 DEEOERORAER . 55 B AL TR RS G 4 A BRORAR B 75 L b 26 5 AR B R E S .

1.3 ZREBRREERELEREES T

FRIGALER IR, K 2R N MR RO T2 70 B AL, 73 AR T ) S G BRAR 1A i B T
Mo FREE o 8 J8 5 TSR IR ISR RO (A O s AR B TR IG INE (R GuERR A
FET TR ER L BROR R B AR AL JR HL T B S (U BB A3 ) X AL 7R 2 B 2 BRI AT 704K
WA LRSI, e RIEGEHRE A 3 B BRI X EE 6 N H JE IR S
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FH A8 S AT it . FHOCEEAE T SPASS 16.0 B4 HEAT ZR 1k [ YA 43 7 A gt /> SB35 2= 5000 M
(Least Significant Difference, LSD), JFH Sigma Plot 12.0 #3742 K.

K H Nikon SMZ800 AT /EFE S AbEE fG 4/t o 2 J& . 3 JiL 6 JA 2 il b A7 4 i R T P A W 4%
AEHE, JEH FAA [EE, ZMZEMT (2009 W77 IEAEY) A . A Nikon ECLIPSE E600 i
B A Y) AT L8R, IR A IR S (0 G 3R A4 4t R 452 £ 15 O

ARG B A R

TR (%) = (fRiE SR A S & /48 IR AL R S B BRIR AR < 100;

BERETR BN E = 55375 S B BRORAREERE 1O IR & - BeRh iy S GOBROIR AR SR 1 iR 46 0 5

T (%) = Uik g RS R /4R AR A ERIRAZED < 100;

BRE (%) = (AT REREE/MERSED < 100,

2 RS0

21 BEERFEXNREHREEERNZMN

W 1§, S~ 20 Gy SR, @RI T #o0s61, pooot
TR RN 100%, 50 ~ 250 Gy FI& T, sk 8o r
IR AT 2 B4 0 B (O I T R . 250 Gy ggmf
i, GEEEOREATIET, AT RS (R 2w
AR OCo-y SHLLFIEHIE (LDygo) 7E 200 ~ -
250 Gy 2 [d]. .

S £ BRODR A 7 5% S i LR B AT 2 [ %0 5 10 150 200 2%
VA5 HT, B TTRE y = - 0.432 x + 105.376, B B/ Gy

Radiation dose

WE R R = 0961, F=171.742, P<0.01, i

O3 A € R s 737 5 2 [ 77 1R S ARG ERREERER “Coy St
- N W - . BRNRRNZME TS

E*&Ez%‘ Eﬁzﬂa‘rﬁ%% ’ :i:ﬁlﬁlﬁﬁﬂi (LD50> jﬂ 128 Fig.1 Linear regression between survival rate of Boston fern

Gy° GGB and 60C0-y irradiation dose after 8 weeks culture

22 ERFIENFEBRAILTEF 2 LA

WFE 1 ME 2, AFIR, CCo-y FHEMERATLE, J kS BRI EERE 5 B3 & B3N T
RS IR, B IR Z 230 . 10 ~ 150 Gy FRIRRT, SR BRI EERE 5T 51 N B 4 18 )
B INM R, 150 ~ 250 Gy B, 2URIFK, EMLZERARE, &l Tz EEE gy
LR (LDsp) 128 Gy, WA /DESGEICRMAEE, HAM™ERRSH0, SRR ERnEsR
AN, BRI .

GORAESMLE (R 1ME 2, B) 7£5~20 Gy AIE T SABEEEEZER, HoLm
A, AL EDR D . 50 Gy B, SRR EREAC, it Ey 42 d, BEK TR
23.d. 100 ~ 200 Gy B}, b4k 8: T fE, BT EZEK . 200 Gy B, s Uit EHCIE 57 d. 250 Gy
i, SRR EIT., A
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£1 2 “Coy FHBRERLTMHEFCTREIES 8 AREEMMUELR
Table 1 Multiplication and differentiation of Boston fern GGB radiated by “’Co-y rays after 8 weeks culture

W5 /Gy S 5T B0 i B /mg % A fel/d
Number Radiation dose Increase of fresh weight Differentiation rate Differentiation period
1 0 386.47+4.09 a 9833+ 1.67a 23

2 5 34230+3.30b 9833+ 1.67a 23

3 10 333.13+£521b 96.67+1.67a 24

4 20 187.30£4.77 ¢ 9333+44la 26

5 50 52.30+5.34d 4444 +321b 42

6 100 36.14+£391¢ 28.07+3.51b 50

7 150 8.12+£1.54f 11.67+3.33 ¢ 54

8 200 2.58+0.75f 5.00 +2.89 cd 57

9 250 0.20+0.82 f 0d —

e B A bRl ARG TR B R R AE R E KPR 0.05 MBUN R EZERGE (LSD) Kl P B AR B =5, SR i
A IR RO EIE £ FRdER.

Note: In each column datas followed by the different lowercase letters are significantly different from each other at P < 0.05 according to LSD
test. Increase of fresh weight and differentiation rate are indicated as mean + SE.

0 5 10 20 50 100 150 200 250
IR &/Gy Radiation dose

B2 5% 8 ARTRE “Coy SHEFBTHLWRFGHRENMEE (A) L (B) 1R

Fig.2 Multiplication (A) and differentiation (B) of Boston fern GGB radiated by various dose of ®’Co-p rays after 8 weeks culture

2.3 FEHRE “Coy HEEEHIRGAR
231 &RA S

A IR 6 B SR L BROR AR F R PR SR BRSNS ) AR 44 (B 3, AL B), 2fl
TForfessrdt b3 Fageatb gt (&3, ©, 6 ARt KELE (B3, D). 50 ~ 150 Gy
ISR, ORI R MR LA (B3, B I M). fIRJE 2 A, SEBRAAS%sE, B
AR (B3, Fo I NDo WG 3 8, SOBRIRIETRSE, BB, 50 Gy /& Mgtk
WHSMES (B3, G), HRAFRERTFHL Mg (B3, K. 0. 5 6 A, 50 Gy fl= T
SROIRIRR BA R ERIATE, (EAEVE FR B BORG RTRL C 0L 8l (8 3, HD, 100 Gy 7l &
NG OERAE IR RATE, B DBEMEEFAHER (E 3, L), 150 Gy A& FHgkdEek
ARAEBRA TN B R BRI AT IE S, AR ATIET:, ARSI SR BRI TG 7 i 5 (&
3, P

AN[R] 77 B B BROIR A 2 R 4% 5 P2 E 72 e B A S R I R AE KB 0 WL, B A R I R B A
EER, SRR ME X RN ER .



Yu Rongpei, Wang Di, LiDong, Zhan Xuanhuai, Shi Lei.
Radiation breeding of boston fern via “’Co-y rays.

992 Acta Horticulturae Sinica, 2018, 45 (5): 988 - 996.
LRV N 25 3 65
The day of radiation 2 weeks 3 weeks 6 weeks

0 Gy

50 Gy

100 Gy

£ BRI

urvival
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3 BTG GIRRE “Co-y SEEMHRRBR
Fig.3 Morphology damage of Boston fern GGB radiated by *’Co-y rays

232 @mfedifs

R ZE AR IR A P S BB T 70 AR A XIS, A KRR EA I (B4, AD.

RIS 2 S, 150 Gy FI&E T ax OBRIRAR (IR VE R AR 25 ek b, (B R IEGERE Ty, W LA
B ek BRI (&4, B).

50 ~ 150 Gy 75 T f2r L BR PR H AR A 25 K B RAZAFAE » o2 i it 120 A A PO e A By BB
BFRGOMTLIL, R HIWT A RR S 45 05 1) — A B AR S . U ER T 100 ~ 150 Gy 7118 T 4%
BERRAELEA (E 4, C©, 50 Gy 7l& NiZARN D

SR AN UL 5 21 TE7E it 125 AR A (P A et iR B (18 4, DD, RSRAS AT BETE RS o
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4 HTREREEIRRE “Co-y HELIEH A MARIRG
A. ARG BRI A G EICRBUL (0 Gy)s B. SEEIRIRAE M IEPEA M B kD, 87 ko= T8 B B SR EEROR R (150 Gy &5
2D C. kRS E RN (100 Gy 4815 2 J&): D. ik IEE B ST fu Rz i g Ed  Be (100 Gy faf S 1 D
Fig.4 Cellular damage of Boston fern GGB radiated by “°Co-y rays
A. Single green globular bodies of GGB (0 Gy); B. Reduction of embryogenetic cells in GGB, arrow indicates the new single GGB
(2 weeks after irradiated at 150 Gy); C. Arrow indicates cellular micronucleus in GGB (2 weeks after irradiated at 100 Gy);

D. Arrow indicates chromosome fragment separating from cell nucleus (1 week after irradiated at 100 Gy) .
N == 60 s Ao PR e
2.4 B “Co-y HHEIFTIER

Wl s Fraw, P A AR A — BUPRIR E i, NSRRI PR, NS (B 5, AD.
5 ~20 Gy FIE R, HA¥REBIAR. 50 ~ 200 Gy FI&E T, M2 5A) F KAy — [ PPIR

5 Coy HEERERTWRR GIRREN WHEKHH R ERER

A. X (0 Gy); B. RAE{K Negl (150 Gy); C. HLRAEME (200 Gy).
Fig. 5 Leaf mutation of Boston fern plants differentiated from GGB radiated by 6['Co-y rays
A. Control (0 Gy); B.Mutant Neg/ (150 Gy); C. Albinism mutant (200 Gy) .
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gt (&5, B, Bk (B5, O F/NHASREGRREENSE (5, By O, HoAfbEkER
WA K R B AET . i 5, B BN 150 Gy FI& T A8 sakk i, —mIRE, N
RIAGHBZ, HAGTRES, HIRALRKILHN Negl.

W3 2 Fros, W LWk E Y (35.81 £ 1.00) cm, 5~ 20 Gy FIE T, #HhEkgAERED
1k, 50 ~200 Gy FIE T, HhRemblmEMIGINMAL, 200 Gy B (11.10+1.30) cm.

%2 “Coy HEBRER TR G RIS ERN RS A TSR

Table 2 Leaf mutation of Boston fern plants differentiated from GGB radiated by 60Co-y rays

= 5 % N =
Gy TR o PSR s, o DS,
Dose Number of Plant height Number .0 f Mutants in leaf (Number) Leaf mutation
plants mutants in leaf rate
0 102 3581+1.00a 0 — —
5 147 3492+ 1.51a 0 — —
10 201 3497+1.29a 0 — —
20 148 32.83+1.00a 0 — —
50 208 29.13+£0.95b 1 H46 (1) Albinism (1) 0.48
100 258 25.71+1.03 ¢ 3 Ak (2), AHHTEEAE (1D 1.16
Albinism (2), mutation of leaflet shape (1)
150 342 19.40+1.12d 9 FALC6), INHHTEEAE (2), ZRIBPRE KNSR 2.63
Albinism (6), mutation of leaflet shape (2), mutation of
bipinnate leaves and leaflet shape (1)
200 96 1110+ 1.30 ¢ 3 BN ISR (D), AN TESE (2) 3.13
Mutation of albinism and leaflet shape (1), mutation of leaflet
shape (2)

250 — — — — —

A A=A RE A ARNG FREIEIR, RRIERE KT 0.05 B BEMEZERE (LSD) Kl Al BB /7 /E B3E R bRk
RPEIME + bRifELR.
Note: In each column datas followed by the different lowercase letters are significantly different from each other at P < 0.05 according to LSD

test. Plant height is indicated as mean + SE.

e TR S BRI 7235 5 Bl ©Co-y ST LRI R AN T T4, HELMXR, X5FE
J& (Musa) FSERER (Matteuccia struthiopteris) %5—3%{ (Kulkarni et al., 2007; RZ&R: %, 2015),
EHEIEHE (LDso) Z4aMHEAR S HAE, FMEDA R EOEH &7 7E % 7, Howland
A Boyd (1974) FKH] “Co-y HLEXFHR (Preridium aquilnum) ITHEAF 323 1 h A1 24 h (L1
BT IR AL, 152 EBEHIE 39 80+ 40 F130 Gy, MZEHHLE (2010) 152K @ AHHL “Co-y
BRI EFEAIREL N 5.16 x 107 C - kg o LR PG EFRORIER) P Co-y BT LHBEH RN 69 Gy (£
I 2, 2015), MIEATIFH, iR e aRR AR ©Co-y S 462 EEHIE N 128 Gy. FFIE
FIE 2 5 EEIR T AR R [ 4R S Ut 2 5% (Morishita et al., 2003; FfFF] %, 2010;
fLiE &, 2013),
T N S 2 RN R ) 20 2 A KR T 105 T 3 30 9 159 (R 2k T v 77 &2 4k (Kovalchuk et
al., 2007), 1&KHIEH ©Co-y $FE N AKE Manihot esculenta (Owoseni et al., 2006). Hebe ochracea
(Gallone et al., 2012). HILF Capparis spinosa (Al-safadi & Elias, 2011) #ME{A 1) 6 5 &1
IR E ZE S B EF  TEAB T, 5 ~20 Gy FIMEFIE “Co-y 5 Lk Mtk £
FREF CBRRAR G FE AN A R P A2 BB 52, 7E 50 ~ 250 Gy il R =B ER . R
0 HITE I Rk (L BRIRAR (REEEE 55, 2015) PLRILZE (Wasabia japonica) BAHHZ (Hung &
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Johnson, 2008) ] “Co-y 5 £4E M ab ¥

TERR FAEYAR S R Fo, IR R 176 7 0 R B OB PR Ik SRR T . 4i
Moy 5240 . TR IR SR ERDIRY), B RS R VA RE IR i 74k, HF R & FET. (Haigh &
Howard, 1973; Palta & Mehra, 1973). TEARIFL, LS O BRRAK I ©Co-y §F ka5 %
RSN BB R, AESE, BANSHEERAET, B A2 inh], X 5IEREBR. LEKR. B
BRAI R RS CERRAR [ CCo-p SFLRARHBGARMLL CRERE &, 2015, WHERT 2%, 2016). Wt
R 2 L BRRAK ) 0 Co-y 555 2058 S 4 453 0 2 B A L IR o MO 2 31 7 00 L 6 45 7 £ 2
trd, HEMEBAEERERR (KRR 2, 2015). W< Pisum sativum (Vasilenko & Sidorenko,
1995) S5 P04 ML 3 o

TEAWFFH, 50 ~200 Gy Fl&E T, ikl 7 LA FEME, HE 150 Gy FIE 52 7
Jr A IR 2 ) RARAR Negl, HAZRRVRFZI N: PR E M, NP RIS AHZ], Hil%
aL, X 5P EAYIR (Benedict, 1916, 1922) BA —ERARLE . (B 524 ML,
WA S HLIG RS G /N T B RER, [FIN a5 7RI A B .
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