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Regenerating triploid citrus plants
by embryo rescue technique
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Abstract: Diploid Shatian pummelo was used as the female and crossed with the allotetraploid somatic hybrids(Citrus
jambhiri+C, sinensis(HR) ; C. grandis+Rough lemon(SR) ; C. auranti folia+C. sinensis(KV))to regenerate triploid
citrus plants by embryo rescue technique, using C, grandis pollen as the control. Results showed that the regenera-
ting rate of treated sexual hybridization was significantly lower than that of the control(P<C0. 01),in which the corre-
sponding value of Shatian pummelo X HR was comparably higher(the rate of seedling is 10. 1%). The optimal medi-
um for embryo rescue was solid MT medium supplemented with GAs 1. 0 mg/L,queen bee oar 200 mg/L, lacialbu-
min hydrolysate 250 mg/L and agar 0. 7%. Results of flow cytometry analysis showed that triploid citrus plants were
successfully obtained in this study.
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LY Bl iR BB A . BE AL AR 43 B S Y A 1
M8 (Citrus jambhiri) 505 1B MR EH#8 (C. sinen-
sisHE LM 2T, B FR“HR”; BR M (C. grandis) 54
1 (Rough lemon ) (KN f0 28 Fp , R BR“SR” ; B8 76 &F
¥ (C. auranti folia) 5K A BT (C. sinensis) &
AR TR, BIAR“KV”., LM (C. grandis) £ ¥
RANX W, T 2003 4 3 A 20~22 BHTRMIK
¥, BRERBBBERMNGR, BENRZHBH
RELHBIFHEN H,S,K,CK. B IF &K IEH b
R RS BFH B RIRBHRM., EEHF 99 d
K RRE,F 4 CTHIEE.
1.2 BRI HE R EF i

BB ELETHE L H AIREH D, R
TR, HRFARIIRE B E M4, B 5SHBEER
{30 s, FHCA 0. 120 FF5RFIHEE 10 min, L HE K
WYk 3~5 K.ARERLHE KB 0.5~1.0 h .
BB EEM 3~5 R, HBIEN MT EFREF
EMMAFKERN GA, B2 % KkBILEA
(LH). tEAFA S XU B Al L35 5 B &
B, UMEES TUOHMEERERE, &
RER=Z1"HE,EP AN GAGBIERER,CH

KBABEBLH . ERRYRE I REATE(E
D, 8MEBREMBZDEMFOREEFRAR,
BEEIREB-MEHREIN—-KEE). ALY
GHEXRRERIT.

£1 HEEEREEEXIRBEARKER (mg/L)

Table 1 Levels of factors to embryo rescue

AT K% Factors

Levels A B c
1 0.5 0 0
2 1.0 200 250
3 2.0 400 500

AUBEAREERVEEREREH, 45
BRESERE MT+GA,1.0 mg/L+ ¥ 23 200 mg/
L#fTHEsE. DUMT EREFRENIR, FEEFR
EHMAERE 30 g/L,3PE 7 g/L. BHREFO.1
mol/L HCI 5 0. 1 mol/L NaOH ¥ pH £ 5.8
~6.0,1.1 kg/cm® BBEXE 15 min, KEGEHE 2
dEEER. ULELBRHER IR, 5—-HEHH
BEEN -KEE., BFRFH - HLBBEN 36
pmol « m? « s, K H 16h, BEFEHQ264+2)C,
BREZWELH 70%.

1.3 M EREEREN

FEAVLMMER 3 BRAFh SRR AL LU KHE Y H
WM H xR, AR A (Flow cytometry) 3
TR R (TR 445 ,2005) . MR, BEN

mm# 0.5 em® A0 B fE ERE T Partec 5 HTIX,
W2 BE A% B DNA 8.

2 BB 5 S

2.1 FEFXHEXMNYEEER ST
MEERER, B OAE, HTRITHTFY
ETER MMYBHRFRERB X5BFFHF
Q996 WIMBE —F. NE2WH, 22U BENHKEE
HEREERBENRTX B (a=3,P<<0.01); &4
HZENU H AN RERER, /N A KFRAE
Xt b FERCR B . U R ROk VR A0 S VR IO A
B AT Y B AR B BRI K.
2.2 F[E 3 s B4 BE B A SRR
3 3 M, MT+GA;1. 0 mg/L-+ 1 &% 200
mg/L+LH500 mg/L $FFEREE T Y HHE 4T
BRI SCR , HERE X 13.1%, AREWHEER
HEROPWEL T EEMAL, L A2 mg/L) A E
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30 %

i HW 3y BEE, B B3(400 mg/L) JiEBE=HC
HE. RCHARME . EMKPHEEREHRM
ERK, NRAE B 0 mg/L, Wi A4k 1 57
EEH R A2B3C1, Bl MT+ 4 GA,1, 0 mg/L+ ¥
B3 400 mg/L, EHFLBPRIAEM LH F/A
£2 FRFZHANEHMERAEENEE

Table 2 Effects of different crossing combinations
on regeration rate of embryo rescue

BHE  REH AER ERER

A No. of No. of Regeneration Growth
Treatment .
inoculation plant rate status
H 89 9 10.1bB  AExdfddt
S 105 4 3.8cB #4185
K 170 7 4,1cB o 55
CK 35 31 91. 4aA iEpn

. RFAHARKRE FEHMNE FH KR Tukey’s HSD B4
BIFESKAMINKFENERBEE (n=3).

Note; Different capital letters in same column indicate significant
differences at 0. 05 or 0. 01 levels according to Tukey’s HSD(n=3).

£3 YHEEERER L(P)EXRBER (mg/L)
Table 3 Results of experiment analysis
about plant regeneration rate

L & % Factros BMER (%)
Treatment Rate of pl'ant
A B C regeneration
1 1 1 1 2.0
2 1 2 2 2.4
3 1 3 3 3.3
4 2 1 2 8.3
5 2 2 3 10,2
6 2 3 1 13.1
7 3 1 3 6.8
8 3 2 1 9.1
9 3 3 2 9.8
%t & (Control) 0
K1 7.27 17.29  22.14
K2 29.65 21.53  20.62
K3 25.72 24,27 20. 33
R f R value 21.63 6.98 1.81
FE BN Order 1 2 3

= §6.5 counts 145.5 counts

- 142.5 counts 104 .9 counts

Bl HAEREENESR

Fig.1 The results of somatic hybrid identification
e W BETE 100 counts #f ¥E 2R A A5 7E 150 counts B R m =K

Analyzed values closed to 100 counts meant the plant was diploid, while closed to 150 counts was triploid

HAERKEL LA MES. #iE AZB3C2, B} MT
+GA;1. 0 mg/L+# 23 400 mg/L+LH250 mg/
LEFERDHMER B EER T NERE, X
EXRBFEF LA, XRFFEMT EFEHF
FOE R RN 0, Ul B 7E V) B A i BE 48 8 E B AL
HIXEFMA—EREMN GA, Ry 2L,
2.2 M EREESDN

MIEZ L F, BTIRT8 B 22 75 48k £ SO bk ot
FER BEEK. UENTROED, HE2aE
MAERHEE-BRT AR X FTEER NS
i 400 e £ A 0 BB A X A 42 {6 40 M A LS K B
518 (FEMEE,1999) . A I8 E Rk 25
PR BEPLIHEN 3 pRk2 Ui 240 M AR I, Fo R 2 Bk ov =
FEAAER, L Bk A5 R (B D,

3 ik

Wit 2x(R) 5 ax(HRXR HRNFHTEE
RNEERFRTEWE AT KL EHFTE 5%
ARG = A R R (PR 5E, 1997 1998 ; 5K {2 3
%,2005), RFREREH, UV HBIGESR
U O A 1 4 Mg % Ao o3 AT JR 38, M L 4D B sHE A7 B 4
BoR,IRE R Rk 3. 81% ~10. 11%, YHH %
BHHT Y A ARG MR R R M. BHEE
BERLCEME WA EMR— L, X A5 Reent
A XK. WBHEHE1996) , R A# 3% (2005) 7E 12 8
90 d /5 BT IR IR ARG T AR IF A RR s TR 42 4k
2 (1997) WA o FE 1 8 40 38 BB 18] S0 8 40 )5 80~
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90 d; AR I8 B 46 B &9 BT 18] A M JE 99 d, 4B Xt 8K
B, B0, ABEERNGHER. BEEESNEE
BR,EME AT GBI, N TR BAH I AL R
k. Fet, REEREEFEAAEH X, RigH%
(2005) LA Y> H Al A 2t B 4% . AR BKHE L HB Al B K 4
SR EM F RS EAR, ML GEM -+ TR
B OB+ D (ERREE + D) (RS EB+1E
B B + FFTEHE) S0 R IO 15 (R (R 40 M = F A9 4L
WK B R R AR RS B SRR RN
16.3% %) 93. 1IN A%, AMRLEREH, FLHEZ
I f A P 3R 2 N A R, LA D A R A A L M A bR
TR R A R o A 5 H AR T 2238, A B
AR R

SRR E SRS R P MRS ER N E R
EHALGTE, AREY SRR SN B, R
BHARR, FE . EREFHEHNEEENHE
F SN W BE X IE # RO R o K, Carimi %
(1998) AN ¥R INIE & /9 4 18 37 4 B, 2 18 4% 4 B
ARIRIIREMSF. RLRAREREH. N GA B
B A, UL 10 mg/L /K P RBUR BT, HEAT
Fik8.3%~13.1%., EAREF(2007)IA A EMHEER
TR FL.OIE BB, 2. 9 umol/L 8 GAy H # T it
R¥FE, AAMREY,GA, TTRFREAKMER
I8 & (Garimi 5,1998), BAM, EEHBERFEM
LH WA F T EERE . XMy smA
BRIEEEEE M E =Y L, 38 V] BE 8 5t 4 IR A9 B
KA RS P SRR B AR T AL AR K VT R AT 4
EEER . AR PEES TERFY HMEEHK
HIIEFH A AR MT+GA, 1.0 mg/L+# 23 200
mg/L+ /KA ER 50 mg/L+ BEHE 30 g/L+ BHiK
0.7%.
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