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Effect of “Co y ray radiation on tissue culture of gardenias

HU Yao LEI Xingyu LI Honggao ZHANG Yong ZHOUYiji LI Lihui
(Hunan Academy of Agricultural Sciences, Hunan Institute of Nuclear Agriculture Science and Space Breeding,

Changsha 410125, China)

ABSTRACT This study aims to investigate the mutagenic effect of “Co vy radiation on the tissue culture of
medicinal gardenia seeds. Four “Co y radiation doses were selected to irradiate the fruits of the gardenia jasminoides
obtained from Linhai No. 1 and those of the wild jasminoides obtained from Wugang, and then the treated seeds
were tissue cultured. The rate of callus, mortality, adventitious bud differentiation, and adventitious root
differentiation, and the change in the structure of the leaf tissue under different radiation doses were observed and
compared. With the increase in the “Co y radiation dose, the callus rate of the Linhai No. 1 gardenia decreased,
whereas that of the Wugang wild gardenia increased under a radiation dose of 40 Gy. The adventitious bud
differentiation rate and rooting rate of the two types of gardenias decreased after radiation. The semilethal dose for
the “Linhai No. 1” gardenia was 20~40 Gy and that of the Wugang wild gardenia was approximately 40 Gy.
Different degrees of changes were observed in the stomata of the leaves of the two gardenias, and their guard cells

were found to shrink; the most significant differences were observed under the radiation dose of 40 Gy. The “Linhai
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No. 1”7 and Wugang wild gardenias that were treated under “Co vy radiation emerged and grew normally with a

higher rooting rate, indicating that “Co vy is a more suitable radiation dosage.

KEYWORDS “Co v ray radiation, Gardenia, Tissue culture
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Table 1 Effects of different absorbed doses on the start training of two kinds of gardenia

YRS WRIE/Gy  HeREUAS HREA EEEUAS BERUA ERER% BEES% HEERY%
Species Absorbed dose Inoculated Pollution Brown Callus num- Pollution Brown Callus
number number of  number of  ber of seed- rate rate rate
seedlings seedlings lings
ity 0 25 0 4 21 0 16 84
Linhai No.1 20 25 0 7 18 0 28 72
gardenia 40 25 0 11 14 0 44 56
60 25 0 12 13 0 48 52
HKMNEFERET 0 25 0 14 11 0 56 44
Wugang wild 20 25 5 12 8 20 48 32
gardenia 40 25 0 7 18 0 28 72
60 25 5 12 8 20 48 32
HRIATUEH, “CoyMfkmlix ity  HRELHEBERE T “Hifs—57 BT
Pl 8 B3 723 r2 e T AN FIRE B B e . hRitg— 9 . ® "Linhai No. 1" gardenia
. sok 2 = O Wugang wild gardenia
57 BEFRT 4 MR LS R R, T2 < 2 ) o
SR MR- 2150t BB, L0160 Gy At 8 o S
BRI, R, 20 Gy AL 2 ol .
“Bhifg—5" PP G, RNIFETE40 Gy 5 sof g
SEIRALET Ak F] 72%, $CK 5t 28%. 60 Gy | !H
REBRAY “RRHEE 15 MR B X B AR 1A 1 0—"¢ck a0 60
é%ﬂj@z%o Dose / Gy

22 ERMEMEF A EF SRR

VB st K3 R U ME ¥ & 05 2 2R 0
fE AT, BT AEFNESRE. &
HI100E, FHENSHEHALR, 304550
THEE IR . 20 3o B A 3 179 1 P0G - L T R 8 Bk
MK, H X EFAEHE T 40 Gy AL BRHE 20 Gy AL FE HY
WENRE EF. “HRifg 157 FIE X B AEAE T 5
960 Gy AbFE H 1 Z Ak, Bu A 43 0 R B T
65.19% F1158.38%, ZEWEMZER . B E AN T
H BT R BR 20 Gy B AR T “HRifgE 157 HET Ak,

E1 AFEFE “Co v 45 XS PIAHE T AN E 2F 7L I RZ R
Fig.1 Effects of different absorbed doses on adventitious bud
differentiation of two kinds of gardenia

R IR T A E R D LRIF

NG B B 75 TR IR AR T A 8 o AR K AR B
JERT 2 em A AT AERE S . BM30dE
A R WE 22, HE 220 %50, “H
W 157 Ha T A AR 2 I A 7 & 3G KT PR AIG, R &
IKF) 60 Gy I, Az AR 22 B A T A Ak 38 40 R0 6 HE
H. 40 Gy AbFL) “MiE1 57 Mo TAEE P
FiE, BOWHRAI60 Gy /hHI B B EE R, HR
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HArF s, WAL, FHURKERK,
HXRAAERE LR, HBERBE “Kig1 57
X EFAENE T AR AR CK i, 60 Gy AR AR, 2. PIFHET7E 60 Gy 4RI AL EE T AL 1 B B 2
AP E S W . 40 Gy LB IART KB4, BAIGR, BOTRERLE.

R2 AFEFECo vIBHXIFIMAET A EMRLEIR M

REURIE . MAEIEE 60 Gy I, “HiF15” 12
TrEIEERE, RAME, HED, K¥th—k.

Table 2 Effects of different radiation doses on the adventitious root differentiation of two kinds of gardenia

anfPA RGRE /Gy PIIETE /em CFIIRK fem AERE /% K

Species  Absorbed dose Means seeding Means root Rooting Growth vigor
height length rate
wiE—5 0 2.3540.15° 2.61£0.14° 93.3° KA —M, AR R, TURELZ Growing is weak,
Linhai taproot is obvious, fibrous root is more
No.1 20 2.48+0.14% 3.67£0.06° 80.0° KHBAF IR R B %
. Growing is better, more roots
gardenia
40 2.63+0.10° 3.56+0.09* 66.7° KA MR KIS, A F5R Growing is better,
developed root system, slightly scorched blade tip
60 2.07+0.11¢ 1.65+0.09° 33.3¢ Kb — i, AR B
Growing is weak, the root is less
KA 0 2.56+0.07* 2.11£0.10° 73.3 KBS IR AR
T Growing is better, the root is less
Wugang 20 2.02+0.14"  2.71£0.10°  60.0° L R EZ
wild Growing is better, the root is more
gardenia 40 2.64+£0.07* 5.47+0.16° 46.7° KL, B, R EHK Growing is better,
taproot is obvious, the root is longer
60 1.58+0.06¢ 1.19+0.06" 26.7° KRR AR

Growing is weak, the root is less

T FSEEE G ARNG T RS EER B (p<0.05).

Note: different lowercase letters in the same column represented significant difference (p<<0.05).

SRR O Co y FR T “PRIE 15 (a) MR ARG T (b) A & AR A K R
Fig.2 Effects of different radiation doses on the adventitious root differentiation of "Linhai No. 1" gardenia (a) and
Wugang wild gardenia (b)
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HU P e 2 A [ WS A1) 2 Ak B ) A 1 2 5 1 4
O AR R, LR SRS A Ok R
Fr AL O, AR 3. B 5KITH)
SAUESKE, LRRALER “WifF157 g
Fir LRI RE BE RO R, HL 38 H BLAS [ R 2 )
G4, 60 Gy BRI . X A T 44
WAL B B AL RN FIRERZ A2 1E . 20 Gy
AR AR SALAR D, PR T2 M 1 T4 B 4
40 Gy AbBE [ TALFKRITREEE AR ANK, (B LR P41

WARFEFE TR 60 Gy AbHE [ S LY BEAR T, Al EE
AR, B DAMa4E . NRIATLLEH,
ORI LS HEFERGS S A RS AN R R
EG R, RPARTEREAR S, SALFTITHEELL60 Gy
WEH R, HSMBEREER . KXEAET
A RIS i 1S RE, Hp
40 Gy AbFRR ALK S SIS LA IER, 20 Gy
160 Gy 4k HH 1 LA B S AL I FE 359 Ll xof HEd
AN, AR BRI AL R A R EE S G R B
HERAZE.

B3 AFIFE“Co y 4RSS “BRIEE 157 HET(A) AT P B A HE T (B) TALIE A HI52H : (2) CK 5 (b) 20 Gy s (c) 40 Gy (d) 60 Gy
(e) CK;(f) 20 Gy:(g) 40 Gy:(h) 60 Gy
Fig.3 Effects of different absorbed doses on the adventitious root differentiation of "Linhai No. 1" gardenia (A) and Wugang wild
gardenia (B): (a) CK; (b) 20 Gy; (c) 40 Gy; (d) 60 Gy; (e) CK; (f) 20 Gy; (g) 40 Gy; (h) 60 Gy
&3 ANFEFE Co yHEHXPIRAETH 1 G4 HI# N

Table 3 Effects of different radiation doses on the leaf structures of two kinds of gardenia

44 WU / Gy ALK / pm AL / pm R BAMSERE /um  SFLITRE / pm
Species Absorbed dose Stoma length Stoma width Guard celllength Stomatal aperture
wig—5 0 18.10+3.58° 8.9241.23" 6.18+0.56° 2.74+0.67°
Linhai No.1 20 26.10+2.48° 13.07+2.71° 9.82+3.58" 3.25+1.40®
gardenia 40 23.77+0.40% 10.63+0.32" 8.16+0.46° 2.80+0.49°

60 21.10+1.47" 12.23+0.84° 7.99£1.06" 4.2420.67°
WRESEEy T 0 20.50+1.11% 11.57+1.69° 7.02+1.28° 4.55+0.43"
Wugang wild 20 10.00+1.34® 10.67+0.11° 7.69+0.54" 2.97+0.64°
gardenia 40 24.03+4.01° 12.7742.11° 7.63+1.81° 5.13+0.95°

60 18.60+2.40 10.73+0.87° 7.73+1.28" 3.00+0.54°

T FSEERE A A FRVNG RIS 7 23 (p<0.05)

Note: different lowercase letters in the same column represented significant difference (p<<0.05)

3 g

FHAR S L 45 B WA R 3m B R 15 B Fh AR
WY, R ML R R s A R TR
—, FIER“Coy SR EAS & Rh S A R i — A
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FPEw, A RBAZFRIGR ", AR “Co v 4
Loy “MREF1S7 HET L X B AN TR S AT R
HALH, JFRATHLEIR. ZIREY]: BEE“Coy
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TEIRTES I ZFEM: . A 70 P Rl AE 148 IR S
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TNA4A0 Gy Ziti, VLA [EREAD) f AR A B T A
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TEPIAS [ A DR 25t 0o 4 R ) U M A T

AT 58 X} 48 5 IS (AR T 4 285 5% R i
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LIRS, ARSI REE S o AR,
TX T R A2 B YO R AR I I A T R N KRR IR A
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K2, X AT RE 2 X B ARG 7 52 0 & 1 — A
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AR WA FAL GO, R AEENAR R,
T — AT R .

4 g

OCo y B LR AE A AL XS “MiE 157, IR EFA
BE TP 2l 0% 9 . I T A ASFL 45 A B R i)
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