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Abstract: [Objective [The mature embryos of Phoebo bournei were used as explants, and a variety of methods
were used to establish the micro-cutting and breeding system of P. bournei. [Method ] To explore the effects of
different cotyledon excision intensities on embryo browning, the type and concentration of anti-browning agent,
the effect of indolebutyric acid (IBA) on the germination of near mature embryos, and the rooting of sterile
seedlings, nearly-mature cotyledon embryos of P. bournei were used as explants. [ Result]The main browning part
of P. bournet nearly-mature cotyledon embryos was the cotyledon. The embryo could germinate but it grew weak
after the cotyledon was cut off. The addition of anti-browning agents inhibited the browning. The optimal cul-
ture medium for germination of the nearly-mature cotyledon embryo was 1/2 Murashige and Skoog (MS) + 0.2
mg-L7" TBA + 2 gL polyvinylpyrrolidone (PVP) with a germination rate of 89.7%. The optimal culture medi-
um for rooting of an aseptic seedling was 1/2 MS + 1.5 mg-L™" IBA + 2 g-L™" PVP, and the rooting rate of the
apical bud was 100%. The average number of roots was 3.86, and the average root length was 1.56 c¢m; where-
as, the rooting rate of the lateral bud was 60.3%. The average number of roots was 1.55, and the average root
length was 0.85 cm. Also, the three selected strains had a reproductive coefficient of 24.40. [ Conclusion JThe re-
sults could lay a foundation for the breeding of further varieties. [Ch, 2 fig. 6 tab. 16 ref. ]
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] A R S AE AR A S AR, TR SRR E BN AR R A, IR R AR, B
FEA WO o TR A Y ) A A 2 1 AR AR, T AR AN IR I 2 B s, AR S R
we, PRI AR B 0 70 Sy 5 PR 0 T SR PR R A0 A A U A SR S i A

2017 4F 11 A 19 H T VL 7G ZEU5 1A 1 A A1 D 500 R A2 [ Al R 55 0 RO R4 A T
B, BB T AR, REOGEMWE, oA ENRE, WEAE, BRS5 dBK 1R,
1.2 REHZE
12,1 SMAEARE &4k 22 BOR ARG SR SE A SRS, WKk 2 h 5, HHRTRGECH 75%0) 2 13
M 30s, TCHKMUE3~4 Wa, AT ETECH 0.1%0)F ALK (HeCl,) W HE 5 8~10 min, /8] #% 3h 41
Bl 2~3 Wk, (EIH M SR s e, WS R JC R K vk 4~5 K, B TAEG b, FJCHig4tn +
TRy, FBFRIR T, FfRR TR R R FE o # Ledmi i f i IR PRk 3 F 2 85 5 b R RD
2~4 A4~ FEFRIREE N (25£2) C, JGRA/REEFICN 18 h/6 h, JGHESREE N 2 000~2 500 Ix,
122 JEABAaREE DL 1/2 MS 3RS FREL, BN 0.2 me- L7 1Y IBA, KR PG iRl iz, 4301
KR Wk, 5B T M (ck)ERX A, Al 20 5, B 4~6 1
e, HE 3R, Gt AR = R bR A A% A R MR R < 100%
1.2.3 B2 E AR % B A ALEE(PPO)EME LI 1/2 MS MIEREIEFR4E . 300 0.2 mg L7 #9 IBA, 4%
AN 1.00, 2.00, 4.00 g-L™ (3R 2K JEE I e (PVP) F10.25, 0.50, 1.00 g-L™ f4EE R C(VC), Bd%
AFEFEF 0, 310 d 1 7 SHR R RCAIR, e oA e B A AR TR A A . WAL RREE . B 0.5 g iR,
AT B2 2% th il (pH 7.0)3 mL, PREHFE, HUHEREIAZS.CET, 7 mL Wl oh ik, 579
Ji7 4 CE L (1 200xg) 10 min, B EIEW 3 mL FLHCAILT, 76 475 nm WOGH R, EE 3K, DOLEE
RERWWALTEEE , JCREE D(475) BRI BB, PPO WGP HL 0.5 g IR, JmA TRV IR 22 b
W (pH 7.0)3 mL, #FEE, HBEELET, FHH 7 mL Z R b ek, IR RBOR, 4 CE.O (1 200x
)10 min, B FVERCOMHEER, K 0.5 mL AR @i A 2 mL B2 22 0 (pH 7.0), JILA 0.5 mL il
BUf, SERPF K 410 nm FIECEE, 2 min 5 HEHORHE, DIASINEEHEBOR T BN B XTI, #4 3
W, Lh2 min WORRE LT 1R 1A A,
1.24 FEARBH A IEH LXK RHMWEIMEY 3 SRR, DL 1/2 MS FREaE IR, 0.2
mg-L7 IBA, 435140 1.00, 2.00, 4.00 g-L"' PVP i1 0.25, 0.50, 1.00 g-L'VC, 44035538 30
o LM, 7 oL BUIE, pHIEZE 6.0, AEAKACIREERN 15 0, HRb 2~4 NIRRT, T 3 W, K454
JEGET BN BL, JE AR A B B B BT AR B R B = R A R B A R AR B X 100%
1.2.5 ARFEWIRTER(IBA) R 2R ESIRH LXK D12 MS IR FRIE, SRR EiRg, 2005
0.2, 05, 1.0, 1.5 mg-L" 4 N IBA, IR &K Z X (ck), Bl 2 g L7 PVP,
7 g L BTG, HEME 30 gL, pH P ZE 6.0, REAACFEERN 150, EE 3K, H55% 45 d FSITH A
B, I TER R A B R W R
1.2.6 R R ARABA 2 A4 AR KT SRS SHRAMERTZIAE, DL 1/2 MS+1.5 mg-L'IBA Jy Bl
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R, A 5mA 025, 050, 1.00 g-L'VC #11.00, 2.00, 4.00 g-L'PVP, IR EMATATHLH#E £k 57 1Y 3
Bl FRFEAE AT I (ck), A AbFREEFD 10 0/, 4P 3~5 A2, A 3., 30 d F4IERE | F
B MREORT- IR, AR AR =k AR R B0 A PR AR B X 100% 5 - 359 2 AR B= T A3 26 AR AR bk R 1 2B
HRE /A ARAE AR B I AR A = AT A AR 1 K 3 ORI A AR A AR B
127 REREHEIBA ST G #IF4EK% LU 1/2MS HIERIEEIRIE ) R 6 SHk&, 251 0.2
1.5 mg- L' 2 4~ IBA Rk B, LIRS N IBA B9 RE 23 R %t B8 (ck), Bm 2 g-L7' PVP, 7 g-L™" A3
fE, HEBE 30 g-L7', pH W ZE 6.0, B 15, B2 3R, H5F45 d GRS, JiE
HH B AN A B AH B 1 AR AR R
1.2.8 %A% WA BCAMIERD 30 d 5 R TEE, 60 d J5 00 ZF A TG, GOFT A AR K 60~
90 d J5 AT AT RS AR, BARRERR IO A W i 2 0] BT I 4 WO TS . ABLTEE 60 d ST K ER T 1
em FHRECR, BMRAREDGIT St B R =T A 2R SR
1.3 HE\HIT5LE

K H] Excel 2007 5 SPSS 20.0 %t &g #4748+ 50 #r

2 HER50M

21 FHUIKRLETHMEENL

MR 1AL, BRI AR R IRAB AL R A T 22 57, (HOR B AR B AR LA AL, RIOR B 4201 I i) 48
e, Hi 1 Sk RBARRR, 5 60.81%, TMiAMEFHEELREA, 7£6 5k R TRl
N 13.84% , SR, RFHTA S IO G A KRS R I, DIBR T R O B, K#BHE, K
MICIEIE R REIT . T, R SE0RSE R IR B A it | i SO AR 1 i 4 AR SR B T TR R 4R
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Table 1  Effect of cotyledonectomy on embryo browning

ENEL R
LIRS ONAS
1% 2% 35 45 5% 65

AT 60.81 £ 9.84 cB 49.77 + 3.14 ¢B 47.25 + 2.45 bB 5407 + 357 ¢cC 59.67 + 3.96 ¢cB  55.98 + 1.32 ¢cB
YIBR—2F-F0F 39.89 + 488 bA 39.13 + 7.49 bB 35.62 = 10.47 bAB  36.65 + 2.35 bB  48.34 + 326 bB  43.33 + 8.22 bB
YIBR A3 7 20.89 + 3.04 aA  14.29 + 434 aA 18.03 + 8.14 aA 14.78 £ 475 aA  32.12 £ 470 aA  13.84 + 6.80 aA
VLU . WAL TN T b 22 . FBURRNG 48 2R R R Ab B R 22 5 835 (P<0.05), [IZIAR IR K S 78 3R A 7] 4 P 7]
22 3 2% (P<0.01)

22 AEMBUFITFIELF PPO &M

22,1 Freragd WE A BRI RCARAE 172 MS 8537 1555 3 d BRI R AR AR, ERIMA
TEAT BT # ALy, Fh AL RE B AR, 10 d WOLEE D(475)ik 1.2, HujRB MBS, ME Ve Al
PVP (Fh 74 AL FR BE A, AR KRBT . A Ta] b 248 R 5 o 3k 88 1 B 48 A 0% 400 o 4 AL B SR AN TR] - U
Y PVP 5 VC BF7ESS 3 RETERA AR AR RS 1L, b 48 02 B2 s 1.00 g- L'PVP>2.00 g-L'PVP>
4.00 g-L'PVP, VC #fLE7E 0~10 d H{ET PVP Al ck, #I%E 3 KAf, i 0.50 A1 1.00 g-L'VC #y#E 1k
EHIH TR, BT 10 X6, VC AL R LTS, 4 VCMERME N 1.00 ¢- L7, K38 10 d B,
Fh ARk, R 25%,

222 PPO &M 43t PPO TR 1 (I 1B) AT IL . FESSIN T PVP YRGS Eerh, FrF b PPO IG PEAESS 3 Kit
5 ok KEMZ, 2FRIRAE, 25 10 Kb, PVPAHMEHE T ck 4, Hrb, PPO G NI 4.00 g-
L'PVP>1.00 g-L"'PVP>2.00 g-L'PVP, VC A% ub b, it PPO M —H 2 TREBEH, %3
KiF, PPO i M EAN 1.00 g-L7'VC>0.25 ¢-L'VC>0.50 g-L'VC, 2| T4 10 X, PPO f¥E M EAN 0.25
g-L7'VC>0.50 g-L'VC>1.00 g-L'VC, H—EKT PVP 41F ck 40, BHt, @000 56E Bt 1857 4 2.00
g-L'PVP,
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Figure 1 Influence of different anti-browning agents on browning and PPO activity

2.3 AEHBWFIXTAEAE % BRI

2 AT UL, DL 172 MS M SEREEE FRJE, WA 0.2 mg- L7 IBA, 3 S8k RAETIN PVP 5 G 3T sl 20 T
IR B RO G TASIN 2.00 g+ L™ PVP MIRCR B UF, W& 56K 83.57%, Ui VC B R i 4 W) 4% 2%
TEIN 0.25 g- L7 BF, WREH &K% 53.06%,
2.4 ARERERE IBAXFEIHELEMN

R 3 AT LA . AR I R 6T IBA B U, BT R ) IBA SRR &, FL
R, IBA BT IE N 0.2 mg- L W RCR L, WA 6 SRk 89.71%, Fi# IBA ikt
W SE I TL R i & R TR, IBA FEEWRIE K 1.0 mg- L7 Je LA B, B & RAET ek, 1A T AR 1 4 350
IBA Bist 4 0.2 mg 17,

R2 TEAMBURTHERAROEN
Table 2 Change of different anti-browning agents on cotyledon

embryo germination

®3 AEHRERE IBA THEHERHEL
Change of different concentrations of IBA on cotyledon

Table 3

embryo germination

P A Jide e B/ (g L) i K 1% IBA J5i bt ¥ AT 2R BB R %

pPvp 1.00 61.64 + 5.61 bAB BE/(mg- L) 45 5% 67

pvp 2.00 83.57 + 4.49 aA 0.2 7537 +5.75 aA 8427 + 341 aA  89.71 + 6.63 aA
pPvp 4.00 43.80 + 9.24 cdBC 0.5 67.96 + 7.78 aA 73.27 + 5.89 aAB 78.43 + 7.13 aAB
vC 0.25 53.06 + 9.78 beBC 1.0 38.20 + 9.38 bB 58.67 + 9.01 aB  40.42 + 4.69 ¢C
vC 0.50 33.27 + 1.52 deCD 1.5 29.97 + 4.64 bB 27.92 + 8.09 aC  36.95 £ 1.91 ¢C
vC 1.00 19.43 + 4.66 eD 0(ck) 4277 £ 733 bB 52.53 £ 6.57 aB  61.82 + 9.24 bB
Y] B RN I R 22 [ 90 [ /NS SR VLT B R RO SR HEZE o [RSNGB KR Ak

7R Ak BE] 2% S W 3 (P<<0.05), [A] 4 AR RE
REFRR b P i) 22 S 1 2 % (P<<0.01)

BH[E] 22 5 B3 (P<<0.05), [RFA[R] RS 7 hf 30K fh B
fia] 22 57 4 ik % (P<<0.01)

25 ARMBUFIEEEMITB/ERNZM

M4 I DIAS N 1.5 mg- L7'IBA B9 1/2 MS K537 HOW BRIl F 38, U PVP 1755 B A JC 3 v T
W AERBCREAS, TUZFA MR ITE 100%, Hrfr, %0 2.00 g-L'PVP 7E4:80 15 d FFARA4EMR, 2 30 d A,
T2 S A AR A 3.86 4%, “FIIMRK 1.56 cm; MIZFAEMR AR 60.27%, ~FHERECH 1.55 %, FHR
£ 0.85 em, N VC BHAERZCRE 2, NAEFHIN 0.25 ¢- L' BF 4 66.81% K W 2E AR, (H 2 AREE S
SRR B AR T AN PVP B BE AL, R A AR B T, TSRS S O AR AR RN T
VC ARG IR, 2R 0 AR . AT INAT (T HE 1670 (k) Hh T00 25 A AR % Bl Al 7 VS i PVP 2L
A, TR AR AT B T G A A AR S FH BB AR R 2.00 ¢ L'PVP,
2.6 ARERERE IBA X L HEEMITHHN SN

W2 frR . WEAMITHE AR, F¥ 15 d EZHFHAER, WNESTTLIE B, 7 04104
HREEFET, 1.5 mg-LIBA RUREAF, MR, BEFARFIE 100%, 15 d /] RHR, AR
25 2.85 %, FHIREKN 1.07 em, MZEAREKN 52.24%, FHAEMRELA 1.48 54, FERE N 0.56 cm,
V] A7 G T B R AR AR AE B R 36 R 1/2 MS+1.5 mg-LIBA+2.00 g-L'PVP,
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Table 4 Change of different anti-browning agents and concentrations on rootage after microcuttage

- Jo e YA JEE Tz 2
(g-L7") AR /% TR AEREE PR K/ em AR 2% FEAEREE PR K em
1.00 100 aA 213 £ 0.08 beC 147 £ 049 aA 3284 +6.01 ¢cC 1.12+ 023 bB 043 + 0.33 bAB
PVP 2.00 100 aA 3.86 + 0.37 aA 1.56 + 0.31 aA  60.27 £ 1.74 aA 1.55£0.19 aA  0.85 + 0.29 aA
4.00 100 aA 272 + 0.37 bB 1.47 £ 035 aA 4585 +7.29bB 1.31 +0.11 bAB 0.75 £ 0.2 aA
0.25 66.81 + 7.78 bB  1.69 + 0.42 cC 0.51 £ 0.31 bB 0dD 0cC 0cB
vcC 0.50 0dD 0 eE 0 bB 0dD 0cC 0cB
1.00 0dD 0 eE 0 bB 0dD 0cC 0cB
ck 0.00 38.89 + 6.76 ¢cC 1.05 + 0.14 dD 0.23 + 0.09 bB 0dD 0cC 0cB
UL s Bl S - (bR v 22 W) B0AS ) /NG o B 30 b BE] 22 57 12 35 (P<<0.05),  [R) 51 AN [+) SR 5 7 3RS Ak 3L W) 2 S A0 I 35
(P<0.01)
*5 AERERE BARETETEHEMITFHEHEZWL
Table 5 Change of different concentrations of IBA on micro-cutting of sterile seedlings
IBA JoT it ik i/ T2 =
(mg-L™) HR /% 349 A AR AR SRR /em AR % V- A AR B 4 FEIAR K /em
0.2 66.67 + 3.85 1.44 £ 0.23 0.97 + 0.46 3341 £ 549 1.25 £ 0.16 0.22 £ 0.10
1.5 100 2.85 £ 0.32 1.07 £ 0.28 52.24 £ 6.75 1.48 £ 0.23 0.56 + 0.30

UL . B D~ 32 (A o 22

2.7 ARKENEERY

MFEO6 I, 45 55 6 SHRAEEMEIY N 100%., H o 450 R 0 ICR 24/, W H T
FHEIZEED, PSR BR AL, T3 SHRAARZSAAZFRG B (K 26~1), BMAKE, &Lk,
RGO IRR R T, 35 55 6 SHRARIEL, K 3 SHEARMALCY 24.40,

x6 TRAKREERYPETN

Table 6  Change of reproductive coefficient of different families

L/ MR /% P-4 R % SR K fem T ARR
15 91.27 + 6.89 aB 2.18 + 0.41 beCD 1.09 + 0.22 abBC 7.29
2% 96.38 + 2.28 aAB 2.57 £ 0.25 beBC 1.18 + 0.35 abBC 4.00
3% 75.48 + 4.31 bC 1.85 +0.18 ¢cD 0.97 = 0.12 bA 24.40
45 100 aA 4.14 £ 0.35 aA 1.69 + 0.20 aA 3.20
5% 100 aA 3.86 = 0.37 aA 1.56 + 0.31 abAB 3.44
6 100 aA 2.85 £ 0.32 bB 1.07 £ 0.28 abC 3.55

LT XA ARER SRR PR KO P I R HEZE L BN [R) /N B ) — 6 bR A IR bk A TR 22 5 5 (P<
0.05), [FIZIA G R 7k 378 6] — 5 A5 A [ ik 5% 18] 22 57 4 1835 (P<<0.01)

3 % itk

PPO J&— ] ZAFAE TAH Y i) S AL, et (i 75 rp bl SC BV U0 > 200 i v ) s 4 4 1 30
WIE , RAYEE T _LH) PPO BERIGRGE ", R B 2K B A A iR R W i, P AR R A S R A P
AR BT, MR AR R E AR T A R A S SRR A N 3 2 ) B R B AE ARGl T A
SHBZNBRAEY, BTSRRI R PR, T SO I, R R R
Zeiy A KB AR, TEDIBR TR R B, IRAERE IR AR i A R B AR, Bl T ok = 7t
AL E IR, RS E RECN NS, i R IE W RIT, L, ARWPFSE R B 5 i LUORIE JC T8 v i & 05 /Y
A, TR S S e S AR AR B D R R T AE AL . DU AR R B AT SRR O 2 Bl — R R
AR ERE S B PTRAR, o —FR B A 2 LIRSS R R OIGR I8 R R R R B 4EAE R C(VC) | R
FRBRE R #1 (NayS,05) FIAH R B (AgNO,) A5, AN AINIX — ZEH0HE A6 50 T LA A8 S AR 1R Jo] Rl ) 4 AL G Dt 3, A
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Figure 2 Micro-cutting and breeding of near mature embryos of P. bournet

7 30 ) B 2 4 Ak, DR A AR i W AR B4 A ) 2 A R M s BE R (PVP) RIS MR R (AC) A, X2k
U AR EL A Rk LI G548, AR S WU B 2y o, BHLUR L5 PPO @Bz fih, DA T A 296 54 48 £k 1
RO AR K. SRR LR VC BB PPO TEPE, X AR AL B 0 BB ek, (HIEE R
s 52 A A BT AR, e 3 R A2 B, T AL BT A A ) PVP R SE I PPO TR T, XA
o —E M REF7, REAS IR SR MW & %, RN X JC R AR i e 2 A K T I AR, PRk, A
AF 5 v ) Al R 1 & 5 R 6 TR N 2.00 g+ L'PVP 2 K] PPO 36 M, X 5 BRAS 1 45 "SI0 5% 19 B0 4 4k 75 %t
U5 MU AL Dendrobenthamia hongkongensis %6444 52 i 1 16 285 SR — 2,

T PO S R B R A Ak R AN AN RE 85 22 il I A 48 AL R A E R AR B [ T A A AR B 7 S )
BURAER . ARBFFEH, W 2.00 g- L'PVP B I00ZE RN 2F (9 4 MRS B e 4, 5 N W AT Aol 5048 6 751 A X
HRZH (ck) AL, FrA:z b AR B R, B d ik i VO /RS —Fhd iR, mARGEsm 2w ik, 2
[vi) Bt 00 ) T AR 2 2 A AE B AR BTG B, S UM A A AR SRR

TN INGE LAY IBA REAS 1 25 4 = AR AR RN e AR DA SO B AR KB AR R . TR 0.2 mg-
L'IBA R F [ A LA & o BEE IBA BT Wk BE (0 Fhim , R R TR, IBA Bk E A 1.0 mg-
L7 R DA bBwd, RRARKEE . MR . KBS, AR FEMARK, X5 BEEE Torenia biniflora 412155
I KRR PR A BR G AL TR RV B Y 1.5 mg- L7'IBA RS {2 UF ) A G T AR AR, THZEAEAR RN
100%, F¥AMRECH 3.86 4%, FIMREK N 1.56 cm; MIZEAERFR 60.27%, FEAMRECH 1.55 %, F
BIMK R 0.85 em, HLE IR IBA 508 3%
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