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Mutagenic Effect of ’Co-y Ray Radiation on Chinese Yam Bulbil
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Abstract: The southern ecological type of Chinese yam variety GuihuaiS was used to investigate the mutagenic effect of
%Co-y radiation. In a certain dose range, ’Co-y radiation had highly significant inhibitory effect on the germination and
seedling growth of Chinese yam bulbils. The linear regression equation between the radiation dose and germination rate
was Y =—0.8776x+103.37. According to this, the half-lethal-dose and 40%-lethal-dose was 60.8 Gy and 72.2 Gy respec-
tively. 40 Gy radiation treatment had no inhibitory effect on the germination, growth and development of the M, gen-
eration population of the bulbils. On the contrary, it showed a promoting effect in some extent. Radiation treatment in-
duced increased tuber length, diameter and weight in the off spring plants of M; generation. The radiation treatment
induced fascicular branching in some individual tubers in the M; generation, which resulted in the tuber change from
long-column-shaped shape to irregular-block-shaped shape, and the weight of single tuber increased greatly. This oc-
curred particularly in 90% of the plants harvested in the 100 Gy treatment. %Co- v treatment induced mutations with
twin tubers in the M; generation of the treated bulbils. The occurrence probability of the twin mutation was the highest
in the 60 Gy treatment, accounting for 8% of the plants harvested. From the M, generation, 18 mutants with twin tubers,
11 mutants with large tubers and 1 mutant with female flowers were obtained. The results of this experiment indicate a
bright prospect for radiation induction breeding of Chinese yam, and would provide basic materials for the further
breeding of new Chinese yam varieties and lines.
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Tab. 1 Germination rates of Chinese yam bulbils in treat-
ment with different radiation doses

Ak 3 R

%t

Treatment Germinated number ~ Germination rate/%
CK 66 66
30 Gy 74 74
60 Gy 56 56
90 Gy 16 16
120 Gy 0 0
150 Gy 0 0
180 Gy 0 0

RN B W 2F, v R A 2 Bl i SO R
MRS i 30 Gy BF, REZFRARERTE, & X
MR8 AN, HJFEPR AT 858 2 5] & 4 S %
R A AT B ELA IE TN A G, W
B — 5T, HE AU E R TR
WA X Z R E A T e A B 3 45 AN AR AL
N I, ATRAHIET<<30 Gy. =120 Gy %A
M5 TR X, 7 IE R n] LR L HERR
122 EAFiHas IR0t 55
e, AR 40 ~100 Gy 1 M3 FI 15
WET 4 NMRHEFIEM A, URSEINN
YR, 5 AN EE, CCo-y SR FE IRAL IR T 2021
AE 4 F 21 HER)T VSR FIEARAT B A R R e
(T PEERIIAR B W) ) M7, 48 5300430 ok 40,
60. 80, 100 Gy, ##E%HK 1.0 Gy/min, B Ak
PR FHCH 300 i,

123 BHAERATOWEMAE ST
JEMERT, T 2021 44 H 22 HEEMT) PR
Bk g g S 5 BT 46 5 b 3 it AR KR . K
WIPU I E S, B DUEYEAB W MK 30 m, FE
10 m; Hidk +3ESARY, HEREZ 25 cm,
BB KB — R AL HE Bt . R PR S i 28, 2B
B30 cm, ZZEIPE 1.6 mo FHAGTHIE 3 ANEH,
BAEEMPRELRT 100 F, bk, 17854 20 cmx
20 cm, XUATFIAE .

124 wiEAE ARG 5 Kk, &k S5d
WEE— R & 2 IS, DL ZEEE BT 1~3 cm
PN BA ] WLk o, e SR b BRI BB, XS
ETEYEIERRIC . 4R 5 d R RH B EE I,
ML, et B B B . R 2R
RIEFR . X R IR, RIS = Rm st ik 4
BABEFIEx100% 5 K& 2F =K ZERUREFNEx100%;
FEXT 25 2R = Ah B ZE 306 B 2 2 < 100% I

AREE, THEORRE . S5 WY | SRR AL
e mp; Mgk | B, FgsE, e
AL B A TR PR PR PR TSR
DIAE My ACFR AR T WS B At R 14 8t % 1 it
TIMERER ; PMRERER T AR, DIAbEE
Sk B TR A RO, M AR LA AL 3 Ay PR, o TR /)N
X 4k 22 M ER L4
1.3 #ELIE

% JH SPSS 25.0 1 Excel & {4 %) $di k475 2%
K EE 5 HT o

2 ERE5HW
21 AEBEHFAFELENELAZTRFELHF
ELab A

A A S5 SR s . XML EARFE
ZEF N 86.0%; Gy40 IR KRN 92.7%,
XA, X & ZE RN 107.8%; LAk, 60~100 Gy
AR K ZE AL H X BB AR, FLAE ISR Y L
RO, R PR, 60 Gy LB KL
HH 59.7%, XK ZFEFN 69.4%; 80 Gy LY
REFREFA 28.7%, X KZFZN 33.4%; 100 Gy
BRI R ZERN 4%, FHXTRZERT 4.7%, 257
PEGE 430 iR, [ 40 Gy KbFRAY & 238 TXf
W ELIK B K40, 60~100 Gy #%Ab B 5 % IE >
Vi) % FCAH B[R] 19 2 225, P4 il 7)o 1) i o i
HIkBIR B E A (F2), E—EFEEHEN,
OCo-y GHLLXTiEINZG SRR 5 ST AT K
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Germination rate and relative germination ratio
of the treated bulbils in treatments with
different radiation doses

Tab. 2

FERTH >R I %
J=% 18 Germina- S Relative
Treat- . X Germination ..
ment Total bulbil tion num- rate/% germination
number ber ratio/%
CK 300 258 86.0" 100.0°*
40 Gy 300 278 92.7°*4 107.8*4
60 Gy 300 179 59.7® 69.4%
80 Gy 300 86 28.7% 33.4%
100 Gy 300 12 4.0°° 4.7°P

T FATEIREAR/NG FRRRAEIE %R BE (P<
0.05) , ARKE TR E 25 EH (P<0.01) .

Note: Within the same row, different lowercase letters repre-
sent significant difference (P<0.05), and different capital letters
represent extremely significant difference (P<0.01).
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Fig. 1 Linear regression relationship between radiation
dose and germination rate of Chinese yam bulbils

77 L 3K o e 44 o 5 s S 590 S A B s v, Horp
60 Gy F1 80 Gy AbFH HXF 1R H 1 %) 4k W1 4k R T
10 d, 100 Gy [#E G 15 do MR ZFH#W [ FH
Bl A R E S, RZFHERITRE (£3),

2 3T LLE R 40 Gy RS AL FRLE 15 d
&% ZEBCEE 10 d BF3E 0 103 4>, A E|EIE(E, R
KZERN 42.7%, KT CK [ 64%, {HH)5F 5 d
BEEBARE] 102 4>, B — M EHEW #E58 —1
FIEH AR ST, KRR E 76.7%. HIL,
40 Gy HRGTALFEXE N TR T & ZF R a |
PR, ANFET A4 3 AFHE AL, REH
R B o

E1
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Tab. 3 Germination process of Chinese yam bulbils in treatments with different radiation doses

LN 10K IS K H 20K
Qb B Day 5 Day 10 Day 15 Day 20
Treatment 363 th 3 s 3 % 3 3
Germ. No.  Germ. Rate/% Germ. No. Germ. rate/%  Germ. No. Germ.rate/% Germ. No. Germ. rate/%
CK 9 3.0 82 27.3 192 64.0 216 72.0
40 Gy 2 0.7 25 8.3 128 42.7 230 76.7
60 Gy 0 0 0 0 19 6.3 123 41.0
80 Gy 0 0 0 0 5 1.7 19 6.3
100 Gy 0 0 0 0 0 0 3 1.0
525 K 530 K 535 K 540 K
hb Day 25 Day 30 Day 35 Day 40
Treatment 3y %% e %% e e ER %%
Germ. No.  Germ. rate/% Germ. No.  Germ.rate /%  Germ. No.  Germ. rate/%  Germ. No. Germ. rate/%
CK 256 85.1 256 85.1 258 86.0 258 86.0
40 Gy 267 89.0 278 92.7 278 92.7 278 92.7
60 Gy 159 53.0 176 58.7 179 59.7 179 59.7
80 Gy 61 20.3 84 28.0 86 28.7 86 28.7
100 Gy 7 2.3 11 3.7 12 4.0 12 4.0
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R TR 3 R A B W 25 B B B
JE AR R B AR B, AR GIA
T REA 2 RUE R A S, RIS AR F R i ) S S
FRE /2 A0 B RE AT 2F B0x100%=RE A 28 iU I6 K .
hZ 4 nLLEH, 40, 60, 80, 100 Gy AbFEAY 1K
ARG RN 89.6% . 77.1%. 82%FH1 75%,
KU AR T B, D0 Co-y 8 S ifE 125 Ay
TP AANE T 280 Be, TdildE &, TEAL
S5, E R A A T RS RS, AR PR
R AT 2, NP REA V30 2B K Y W I 7 ) &
Mo S K B s Ab T . (ARt S5 L) R
. A IERKRSE, L, 5RFFR—H,
A RS A B ST SRR . BREEBOY L B R AR
R BE /D, FLREE R B A, o () e
BB IR, (H RN T, 4 IO BB A 25 s 2 1
ARG B L X R 2R3 AR RN B MR 2
LLan, 100 Gy AbB) & 2E 52400 4.7%, T HBEA
TR RN 75%. L, 58 22 7%
RTRE, WA ZENERBAZm, HZNME
% (F£4),
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Tab. 4 Survival rate of existing buds of Chinese yam bul-
bils in treatment with different radiation doses

bR VSR LLErR7314 BRA 28 W %

Treatment Existing buds  Harvested plants  Survival rate/%

CK 258 253 98.1
40 Gy 278 249 89.6
60 Gy 179 138 77.1
80 Gy 86 71 82.0
100 Gy 12 9 75.0

25 ARFIELEIELG M, REZHGER
BRZE K B i

251 MBEWRAEZHH R SXTIEAL,
ANFGRST R AL B B B . HAR . HiEA
BRI, I Bl A 4 R 0 B R I T R
THEg#aF . 40, 80, 100 Gy 71 & Ak HH [y B 25K JiF |
HA, EEWE CK MM, HYER 80
K5 60 Gy AP L CK A3 iR B/, (H R
Kb, B2 EHEBEH B EKT (%£5). 40 Gy
OB A . AR B O AT B KR
fn, A BIBEINT 38.9% . 31.3%. 73.8%; Ifi 60 Gy
AEFR LG CKAHE IR FE /]S, 2 45 5 7] s X K

AR EEYWON /MO, 60 Gy AbFY
TR ALL T [B) VRIr 1 it s S R A A R G
A% BTN L CK MR, Ll
B, 40 Gy AbBEAY AT M 0.73 kg, HLXTHRHE M
T 73.8%; 60 Gy AbFRRYHRZEE K 0.59 kg, LLXT
HEHAINT 40.5%, JAE XTI B, (H%
A FELE 40 Gy A PEW IR ;80 Gy HIERZETE N 0.67
kg, HCXTHREENNT 59.5%, +54ET 60 Gy AbFfis
Kia#h, 60 Gy /PR, (A4 40 Gy 4
PR /N A EEREEG , 40 Gy dRIRLL
FHERIL IR R AR B A FERYE, 5 A 3 1~ 4b
FLRIAAHR], 2B TERON R SC & FA 225
i et — DI LAURIE B . 9348, 100 Gy Ab
PRAYERZET R 1.8 kg, HEXFHERE N T 328.6% (A
2), ZAE SRR N APLEES EIRA R, 2
GG T it — L I R 2 R .

x5 AEEHFELEHNELHRZERRKA
Tab. 5 Tuberisation feature and tuber size of Chinese yam
in treatments with different radiation doses

ment tubers Length/cm Diameter/cm  Weight/kg
CK 253 28.40+5.019¢  3.64+0.68°®  0.42+0.05B
40 Gy 251 39.45+5.18"8  4.78+0.88**  0.73+0.24°°
60 Gy 149 29.47+7.07°C  4.24+0.81°*  0.59+0.16"P
80 Gy 73 36.25+8.42°BC  4.49+0.83**  0.67+0.22°°
100 Gy 10 46.63+10.70* 1.80£0.42%

T RPEEE I EARER . APEHRE ARG TRk
IRAR PR 2 5 B (P<0.05), AN[RIKE SAREFRR A JL ] 22 5 i)
2 (P<0.01), T 100 Gy 23 Z /BRI P =E, BT
sl =X

Note: The data are mean =+ standard deviation; within the same
column, different lowercase letters represent significant difference
(P<0.05), and different capital letters represent highly significant
difference (P<0.01). As the tubers were irregular and rich-branchy
in the 100 Gy treatment, the diameter was not measured.

252 MAAERBERKAEF KMELHHEE W
MIFE IR — M UE LR TR AR RRA 2 4>
oY% 2 B AR B 2 A B RR B B A A
TR X BREEYE 5 5o B R, IR A SR
H—RRGE— ek (BG4 DAL HLNE
R M BT WL G . [, 7E—A~ sk
HERIE R 2 E R kA, BT 2 M EREA
WAL, AXHZ ARER L, L
X7 DX I A B Sk o AR RSk ) R[]
AR i 5 70 St S I R, R A R
7Sk N AR AR . 40 Gy AbFRICIR A= % 3k H
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As the tubers were irregular and rich-branchy in the 100 Gy treat-
ment, the diameter was not measured.

B2 FAEFNELEELGHERK, BEMEE
Fig. 2 Tuber length, diameter and weight in Chinese yam
treated with radiation doses

B, A2 A EGS 2 NBRZERY kR, RIXUR
PR, IR PR 0.8%; 60 Gy b 16
BRI RSk, Hod 11 BRIk (& 14 3
Jikk ), A BRSO REY 8%, & XU AR % A
EUALEE; 80 Gy AbBRA 13 MREKA WAk, H
4 ANRURER, 5 5.6%; 100 Gy AbH 4K 9 >
PRI A UL Pk B Sk, o 1A 3L RE

bR 11.1% (£ 6),

2.5.3 AP ZEHHAFHG e L2 FEE
5 SHIERKENIE, . REW (£)
SIRCREREH — P S KRR EE BB 2 A (2
AN IR B R A PR T ZE R A
£ 60 ~100 Gy Z [0], BZE SR, 2Em
AT, 40 Gy A FRALH B 2 AR HE 1
5 60 Gy /BRI 3 oA ZE 2 1, 44
6 MR HRZER 115 80 Gy AL L 3 >0k
L 34, 4 RiryEE 14 100 Gy 4b3E
()RR B ZE N 3B & A T o0k, Horp 2 a0
34, 3B TS, AR 1 AN
BaEEl 101 (F6. £T)

3 itig
30 ELZRTMEESEZTET “CoyiESHE
THEHRFEMIERF=E

AR LM KM RNER T INE RS
OCo-y WWHF B Z M BA LB T R . y=
—0.8776x+103.37; HiE ZECH 0.8008, Ak %
25 o XULHAE—E R mIE B, 2 5 Rk
WS SERTINEZFR, RFERSENH &0

F6 AEEHFFELEELAHNMEE, REFLURRENHNSHEMESHKER
Tab. 6 Twin tuber (TT), secondary rootstock (SR), double-branched tuber (DBT) and multiple-branched tubers
(MBT) in Chinese yam plants treated with different radiation doses

b g MUHREC  BUEMR W R R

WP R W BB

MIRCER ZRER ZORER

Treatment No.of TT Rate of TT/% No. of SR Rate of SR/%  No. of DBT Rate of DBT/% No. of MBT Rate of MBT/%
CK 0 0 0 0 0 0 0

40 Gy 2 0.8 0 0 1 0.4 0

60 Gy 11 8.0 5 3.6 0 0 4 2.8

80 Gy 4 5.6 9 12.7 0 0 4 5.5

100 Gy 1 11.1 8 88.9 1 10.0 9 90.0

KT TREHFELEELAMRES L. WEKKESH

Tab. 7 Distribution secondary rootstocks and twin-tuber plants in Chinese yam plants treated with different radiation doses

b g AEVEE S 734 LR 3K A i

UM R AL

LR ZESL

Treat- Plants with sec- Secon.dar'y ro'otstock Twin-tuber Tl}bers with Mul tiple-bgr aﬁiﬁ%tiﬁ{dﬂis tribution
ment ondary rootstock distribution plants multiple branches

CK 0 0 0

40 Gy 2 2%2 2 1 3*]

60 Gy 16 2%12, 3*4 11 4 3*%2, 4*%1, 6*1

80 Gy 13 2*12, 3*1 4 4 3*%3, 4*]

100 Gy 8 2%5, 3*1, 4*2 1 9 3*%2, 4*1, 5*%2, 6%1, 8*1, 9*1, 10*1

TE: 7 BTRECF SRR U PSRBT RS R R 2R

Note: The data before “*” show the number of the secondary rootstocks or multiple-branched tubers, and those after “*” show the

number of the plants or tubers.
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AR, BEE CCo-y W FIEAE M,
(2G4 TF 1) K 2 S o FAESR

B 5 ST PCo-y YL EIEHR & N
60.8 Gy, IfFAFIE R 72.2 Gy, Wik, xFHElizy
A FPEEIE 5 S A T T AR A B )38 R R
RN 60.8~72.2 Gy, AFAEY) . ASIE] &l
SRS E . HESE AR . A
AR ), o T b F Al A (R PR S 25 57
Xif OCo-y H 5 AR E FOTR A2 R AR, 75 B
1 RIS A RR B A B 3E Y A B

A FEAT BN e 1L 25 REE 5 SR TF RS
e FOBE ) B 5 2 AU U A 45 R 22 AR
iz, FAEMERKLZGERT LDs=
189648 Rad , ¥ T K I 2§ F & T LDs=
23588.0Rad , 4 fE 11 25 F & F LDs=
23369.2 Rad, #M1lZ5ZE R+ LDs5=20 153.8 Rad
( Gy 15 Rad [#HE X ZH 1 Gy=100 Rad ) ¥, 4z
I, XYL 24 iRl LDso 4 189.6~235.9 Gy, it
KFHME 5 511 60.8 Gy, iX 1l B -5 Ir R FH (1) 5
Rl L2 SR AR SRR AN
3.2 40 Gy BEAAENELAZTRTF M, BEIK
HFREKEZEAREFRHIEA

TEA U S 500 2 0 N BR B, BPAS IR 48
40 Gy Ab¥l, S5xFREAHE, HWELGE LTS
KRR E ETF, mHEX M AAHRZER K 12
1R 1G22 B R B e 1) A AR R AR
TR LOM . EIABORIERERS N, R R
FEXHEI 2B AT 2 MR R A B A RIEE
Tl I T A LA S BRI FHANE, AR T 0T LIE
REFEARE, R B R, TEUE L2 S R R A
ST E R AR R B R R, A
Bt —2 0% .
33 ERAEFSFERT M ANBEE. X
B REMNESBHETR
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