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Establishment of rapid propagation for sterile
seedlings of grapefruit by tissue culture
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Administration s Southwest Forestry University » Kunming 650224, China )
Abstract: The most appropriate sterilization method for tissue culture of grapefruit’s seeds was selected, the seed-
lings sprouted from grapefruit’s seeds under sterile conditions acted as explant donors, the cotyledon cuts were used
as the inoculation material of the clustered shoots’ primary induction culture, the best primary culture medium, sub-
culture culture medium and rooting medium were selected by adjusting the concentrations of sucrose, combinations of
different plant growth regulators and their concentrations in the MT medium, and the tissue culture and rapid propa-
gation technique system of grapefruit were studied. The results were as follows: (1)Rapidly immersed with 75% al-

cohol for 15 s plus 0.1% HgCl, for 20 min after the pretreatment was the best disinfection method for grapefruit
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seeds with the contamination rate of 18.33%, and the germination rate of 89.91% ; (2)The best medium for the pri-
mary culture was MT+1.0 mg * L' 6-BA (6-Benzylaminopurine) +0.2 mg * L' IBA (Indole-3-Butytric acid) + 0.2
mg * L'GA(Gibberellic acid) +sucrose 40 g *+ L', the axillary shoot induction rate was up to 93.33%; (3)GA the
concentration of which was 0.2 mg ¢ L' could improve the axillary shoot induction rate of primary culture, but
couldn’t reach significant level; (4) MT+0.5 mg * L"'6-BA+0.2 mg « L"'IBA+0.2 mg * L' GA+sucrose 40 g *
L" was the most suitable for the subculture with the multiplication coefficient of 4.25, the shoots were dark green
with vigorous growth, the stems were thick and internodes were relatively long; (5)GA the concentration of which
was 0.2 mg * L' could significantly improve the multiplication coefficient of subculture; (6)The most suitable con-
centration of sucrose for the subculture was 40 g *+ L', the clustered shoots” growth was excellent; (7) The best roo-
ting medium was 1/2MT+NAA 0.2 mg * L' +sucrose 40 g « L'+ AC 0.1% +sucrose 40 g * L' with the rooting
rate of 68.89% , the roots were very sturdy; (8) The transplant survival rate of rooting plantlets was up to 75% after
being transplanted for 30 d. Through the experiment the tissue culture and rapid propagation technique system of

grapefruit was established, which would provided a feasible technical basis for the mass production of grapefruit.
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Table 1 Effects of different sterilizations
on explants sterilizing
W 2 ol N R
Disinfection time (s) [EE S Wy k3
Ab B — — Infection Germination
Treatment TG R i R R rate rate
Infection Germination %) %)
rate (%) rate (%)
1 15 15 30.004+5.00a  95.21+4.18a
2 15 20 18.3347.64bc  89.91+3.05ab
3 15 25 15.00+5.00cd  78.38+3.71c
4 30 15 26.67+7.64ab 84.1842.74bc
5 30 20 13.334+2.89cd  80.72+£3.71c
6 30 25 6.67+2.89d 71.44+2.72d

TE s B LT 3 = b o 22 3R R 5 [ — 5 o R [ /N 5 o B 3R R A B 1) AE
0.05 KF2FRE, TIH.

Note: Data are expressed as mean + SD; Values within the same column
follow by the different lowercases are significantly different among treatments

at the level of 0.05. The same below.
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L' GA BB m A ZFINIE 3%, WK MRAS
1.0 mg « L"'6-BA+0.2 mg * L"IBA+0.2 mg « L
GA eI & % R w AL 5%
xR 2 AREVEKATHNEFFESHZIE
Table 2 Effects of different plant growth regulators

on the induction of axillary shoots

WO He I

Ab Concentration of hormone (mg+ L") l}%#}:
Induction
Treatment 0
6-BA GA IBA rate (J6)
1 0.5 0.0 0.2 73.33+7.64b
2 0.5 0.2 0.2 76.67+7.64b
3 1.0 0.0 0.2 91.6745.77a
4 1.0 0.2 0.2 93.3342.89a
5 1.5 0.0 0.2 76.67+£5.77b
6 1.5 0.2 0.2 80.00£5.00b
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Table 3 Effects of different plant growth regulators on the proliferation of Clustered shoots
PR 5 2
Ak #3 Concentration of hormone (mg « L") M%?leﬁ' HE R
Treatment ultipiication Growth condition
6-BA IBA GA coefficient

1 0.1 0.0 0.0 2.12+0.06Hi 1/8 ZFEi st 2R ke (0 55 AL KR G218
1/8 of the shoots browned and died, the shoots were
light green and weak with slow growth

2 0.1 0.1 0.0 1.984-0.03j 1/10 WM LFE T, Rk gk 0 55 . AR K218
1/10 of the shoots browned and died. the shoots were
light green and weak with slow growth

. 0.1 0.1 0.2 2.020.03HG  1/10 FHHLIET Sl 55 . K218
1/10 of the shoots browned and died. the shoots were
light green and weak with slow growth

4 0.1 0.2 0.0 2.13+0.08Hi 1/9 ZERIBIET:, R G0, B K Z 18
1/9 of the shoots browned and died, the shoots were
light green with slow growth

5 0.1 0.2 0.2 2.1340.03Hi 1/9 ZFMimALse T 2Rk R K218
1/9 of the shoots browned and died, the shoots were
light green with slow growth

6 0.5 0.0 0.0 3.0840.09Ccd  ZFVRZRE AL KRR
Shoots were dark green with vigorous growth

7 0.5 0.1 0.0 3.1340.03Cc RGO, A K K
Shoots were dark green with vigorous growth

8 0.5 0.1 0.2 3.47+0.05Bb ZFRG A, 2RO T R AR K R
Shoots were dark green with vigorous growth, the stems
were thick and the internodes were relatively long

9 0.5 0.2 0.0 3.40+0.05Bb TEIR AL LU R K AR KT R
Shoots were dark green with vigorous growth, the stems
were thick and the internodes were relatively long

10 0.5 0.2 0.2 1.25+0.08Aa FWREE A, ZZHUH T K AR K
Shoots were dark green with vigorous growth, the stems
were thick and the internodes were relatively long

11 1.0 0.0 0.0 2.3240.03Gh O 5, KR
Shoots were light green and weak with slow growth

12 1.0 0.1 0.0 2.480.03Fg AR ATH A ik 05 S 2 K
Shoots were green and growed generally with very small
amount of callus vitrification

13 1.0 0.1 0.2 2.82+0.03De o F R AR R R — )
Shoots were green and growed generally with very small
amount of callus vitrification

14 1.0 0.2 0.0 2.68+0.03Ef o, b m O AR YA R KR
Shoots were green and growed vigorously with a small a-
mount of callus vitrification

15 1.0 0.2 0.2 3.03+0.09Cd 2 SO el T S = R (TE AR 3 L (A oR i 114

Shoots were green and growed vigorously with a small a-
mount of callus vitrification, the internodes were long

TE B LT 39 (B 4 b ol 22 F R 5 Rl — 51 AN 6] K 59 RE R A BREIAE 0.01 7K1 22 5 35 5 A) — 81 p ATl /N5 52 BE 36 A BRLE] 76 0,05 JKF- 28 5 3.

Note: Data are expressed as mean = SD; Values within the same column follow by the different uppercases are significantly different among treatments at the lev-

el of 0.01; Values within the same column follow by the different lowercases are significantly different among treatments at the level of 0.05.
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mg e L'+ REF 40 g« L' +HAC 0.1 0855 & g A=
MR B bt AE AR TR 68.89 06 . M R A A .

2.6 B
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3 WhE&®
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e I 1 0 B R B 30 S 2 24 500 9 R A A B R L
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Foft - B0 7 B S YL AR 2 18.33 00, [Al I B e Ry
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PR T AR AN 7O i R IR R A B AL BT EI ks B RO G T IR S B AR 5 D, kR
FEP R RGO AEZE; B AR IR R IR AR ZE B AL AR .
Plate I Establishment process of rapid propagation for sterile seedlings of grapefruit by tissue culture A. Seed germination;

B. Formation of a sterile seedling; C. Clustered shoots induced from the the cotyledon cut; D. Weak and pale green buds in the subculture; E. Thick

and dark green buds in the subculture; F. Rooting of a tissue culture seedling.

R4 AREREEETMAEFIEENIE
Table 4 Effects of different concentrations of sucrose

on the proliferation of clustered shoots

B R B

A3 Concentration of Multiplication N .
Treatment . L Growth potential
sucrose (g« L) coefficient

1 20 2.8040.12Cc ++

2 30 3.4040.07Bb ++

3 40 4.16+0.10Aa +++

4 50 4.20+0.13Aa +++

5 60 3.3640.10Bb +

TE B DLV BB £ b o 22 R 5 [ 81 P OR [ K S S B 3R Ab B ) AR
0.01 7K 22 53 .35 5[] — 41 vh R [l /N5 7 B 38 7R b B 7E 0.05 K22 5
FLOFRL. KRB+ R+ R

Note: Data are expressed as mean + SD; Values within the same column
follow by the different uppercases are significantly different among treatments
at the level of 0.01; Values within the same column follow by the different
lowercases are significantly different among treatments at the level of 0.05, the
same below. + + +. Excellent growth potential; + +: Good growth
potential; + : General growth potential.

89.91% . 5[] Ja A R A L 21 1A JBF B8 | M 8 JBF A L HB
A AR 2 A 2 B R B AT 29 ) 25 BV B 1 TS gL R 2E AN
Z AW RORE R E T e, HSAES T  ZE B
SR I [R] 52 30 AR S R, 75 >R F Z T8 2 A X B
(EF &, 2005; 5k 88 &5, 2008; Huang et al.,
2005) . PH] kg A A Ja A A A T S TR BB L TR K AR AR 1Y

F5 NAAWMEFERNFI
Table 5 Effects of NAA on rooting of clustered shoots

e NAA Wi R R R
Treat ¢ NAA concentration  Rooting rate  Growth condition
reatmen (mg L") %) of roots
CK 0.0 0.00+0.00Dd X
1 0.1 46.67+£6.66Bb ++
2 0.2 68.89+3.85Aa +++
3 0.5 40.00£0.00BCb ++
4 1.0 31.11+3.85Cc +

T b R s b EORHE s
Note: =+ + :extreme sturdy; ++ :more sturdy; =+ :sturdy.
PRI AR AR TR A A i b 4 A R Y 2 TR R
T O UK TR Y 5 12 AR RE R IR S e 2 (H AL Al
SMEM R FE T ARG I B R AR FEAR . A A Al AR
TRCT RS O R JE 5 A UE R T R
AR AR XS B AME AR R A, BT 5 TR AR
T A BRI IBOR B L AME AR T R JETE Y
AR R AT L R TR] AT R4S R B S AR Y
JCHE /N R — P IRBEAT R RAF Rl
A0 28 A — 7 R P T IR AR T AR R
PN ZE L DT I 35 4 v BB B O™ B AL 1990) . 6-
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BA Fl KR (ZT) S 55 i 2 il 25 15 4= 198 28000 4
Moor2 2%, Horp il B 6-BA Y BUAR B {1 (Randall et
al.,2011), RH 6-BA F1 IBA Y LA 4 & k47 A
AZFIIE S R IE SRR BRI 6-BA W JZ 1.0
mg « L', 5 4 far K I 08 0 00 AR5 S A 0L (R 355 e
%.2007), FEAHLRFH.GA FEHATIES EK
ZEMHT & A (CF £ 945, 2006) , AR BFFEUE L 0.2
mg « L' GA X #j %5 ol 9y A28 i 75 5 B — & i i
HEVE R RN S 3. TC B S AR T U0 B i w0 AR
SRS T N ZE WS B i HAE — R
AT T 2R R

B B FR RO B A PR B R AR A R D) 1 5 T AR
R AT SEAH P AR 1 — A 3 2 5 R 2 1 B
B A » B) 2 b 4R 8 T AR 7R AR R FR A L 2005) .
AR T W T 5 2 6-BA Fil IBA (I EEA 4]
B X B A S A B 55 T i WL2H A5 (Rehana er
al.,2013) . 6-BA ¥ B X I\ A= 2F (1 34 58 77 75 B 35 5%
Wi, Ve BE R 0.5 mg « L7 A Je il A DA A 25 19 1 B AR
Koo 510N AR 21 1) 386 5 15 3% B 6-BA 1) d5c 1 Wk 4%
I (ZEPLE L 2011) . 50U 4 M0 38 51 8% 7% B 6-BA
1) B T VA B A 22 R (4 @ W 45, 2014) . AR BFSEIE
B GE B F2 SL PR M 0.2 mg « L' (9 GA R & 52
o R A AN ZE R R %0, 0.5 mg ¢+ L' 6-BA+
0.2 mg *» L'IBA+0.2 mg « L'GA WM ZEH G ik
A A A ZE R B ARG B R BGE 4,25,

W] S 15 3R W A KR T AR I e R R R R, O
AT RIS S T B T 4B s TR 2R
JERERE (BRTE B L 2010) . BEWEVER B AR, 4R 2F A K
R B U5 R B S AR R AN R L AR KON R W R o
FEAMCTE R AR AR . A58 3R W 25 4l 3
1B By BB Bl HEARE I B S 40 g« L7, BEBF DA 2E A
MO F R KR, BN T M BHR 2

H T A AR 28 DA A 2 AR R ERIME 2B AR 5 rh T A
(4 4 30 A AR AR AR B /b, — W 1~ 3 4%, iX W] B
50T 25 e T R R R AT O e 5 A 4 e 1 B 4R 2
WEHAERKEMBRORABFEL L5, M
G JeE A ) 3 ok T R R R R T TR B A A E
AL BT i 1 (22 ¥ 55,1995 5 #H 5y 0§ 55, 2001 5
X SC I A ,2009) o 78 A 7= 1 AT DU R BC2E 16 4 10 O
T ARAG A MR 25 A S AN B L IO IR N AR R
DR S e ¢ £ € F 2 i N T N e D)
AR RERGE N AEE R KO AE, B
YR 0 v A R R g (B 45, 201 D),

ASBIE T AH - J0 B O S e S AR A 7 R A
A LB PR BB A R, O RS AL AR 7 fe it T nl A
A ARG . H 1 A7 VF 22 07 Tk o Bk — 22 05T, 0
i 8 PR 25 9 Sre AR AR AR U] L e AR B A R SR L AE L
FOR AR R AR R R RO IR 4 D7 R B
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