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Cutting Propagation in the Endangered Plant Camellia
euphlebia
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(1. Guangxi Institute of Botany,Guangxi Zhuangzu Autonomous Region and the Chinese A-
cademy of Sciences, Guilin, Guangxi, 541006, China; 2. Liuzhou Institute of Gardening, Li-
uzhou,Guangxi,545005,China; 3. Fangcheng Golden Camellia National Nature Reserve Man-
agement Office,Fangchenggang,Guangxi,538021,China)

FE LI R BIK SIS (Camellia euphlebia) FFAHA MR A IR B0 £ 1 . 1% W0 b ) D7 47 2 FRASE Ak Aol
TP AR SR, (A FLRA N HE R =K R 3, DhAE AR R A AR BRI S8 AR K O 34 2B iR AR Y
TEANFE AR 74 A AR OR A8 40, 9 R I 2 U R vk B | 0 4% 0 IR I I R A R 4 A IRV N VK 4 AR AR
FFA4E A ARG 52w, L4 58 YT 4 ik Jo ) A AR A8 SR i 4300 5 W) i R A A% IR T B TR YR 22 R IR B 1 R i e, R
AT 37 B OGS A AR A R B0 R R 8 B B 2 K (P <0, 05), Hi Ay 3 AN RN IR 1 K 38 B B K 7
(P>0.05), MWZEMAHZELM 1-Naphthaleneacetic acid (NAA) I ZE W EEH 300 mg « L', 8 LI} ] K
12 h #F4f B BT e s -+ 2R B, 0K & AR 28 3T 4 09 AR AR fe b . U&5 18 1R FH AT 4 00 B R JF & W ik
ST RABE B ZTITH.
KEWR . WIkERSE WMy FFEEE O EREE
RESES.QI45.5 CEKFRIRES : A X EHS :1002-7378(2016)01-0015-06
Abstract :[Objective]In order to provide technical support for protection and large-scale plant-
ing of Camellia euphlebia ,» the experiment was designed to find out the optimum conditions
of cuttings rooting in this species. [ Methods] By using 1 or 2-year-old branches of C.
euphlebia , and taking rooting rate,rooting number, root length,and rooting effect index as
evaluation index,the effect of four factors including hormone types and concentration, trea-
ting time,substrate types on rooting of cuttings with orthogonal design L, (3") were studied.
[Results]The substrate types were the key factor affecting rooting of cuttings. Treatment
time was second effect on rooting of cuttings.
least effect on

Hormone concentration was
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rooting of cuttings. The substrate types had sig-
nificant effect on rooting effect index of cut-
tings,while other 3 factors didn’t show any sig-
nificant effect. The optimum treatment condi-
tion is to treat cuttings with 300 mg « L' NAA
for 12 h and taking peat soil + perlite as sub-
strate. [ Concusion] The cutting propagation is
feasible to carry out large-scale breeding of C.
euphlebia.

Key words: Camellia euphlebia, endangered
plant, cutting propagation,orthogonal design
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[#F 5 E X ])Y4& 1L 5K 4 (Theaceae, Camellia ,
Sect. Chrysantha Chang) f8¥) & 1 52 %5 1) WL 5 A5
R E e R R S A= DD VN R I X R R R T R T (= L Ei)
AN . AR di R A B SR &, A3 A 3
Bl R B2 ITAEOR, i T @ AE A I F 22, KK
3 A A 52 3 W Sy ™ bR IR L B A 0 S 0 A
KLk R4, BE, SAZAEY AR EEHE
FIAC) VAR A ¥R DXCER — it S R 7 B AR R 44
SO, G S (Camellia petelotii) . T Wk 4 46 5%
(C.euphlebia) . R 2% ALK (C. tunghinensis) . &
W 4 1 2% (C. pubipetala). F £ 4 1 55 (C.
pingguoensis) % 5 FHI AT E T G R P AE
W sk ), Horh ik G A28 9 S R RS .
ik 4 AE S R AR 23 A T T 74 By W0 K v st L ) 3 O
D3, 76 )V 32 A P 7R B A IS R (107750 E)
DAAR IBAR$(108°07 ' E) LAPE 25 710 hm® i [l P9 . 43
ZA e R s o IR = I 1 W P | Y & P
JH T DR A £ T 2 ) D %) 7 b 2 B2 AE R R 26, %%
B Al AR A3 ST TR 1 A AR S A A
b, BEAE G AESS T ORI H A 8, 20w E—
YR A A 2% I DK 48 A8 2% i Al R ASE , T o i 2
il 2 A 7 A — 2D P R SCBE R . Bk T
Ji& k4 AR AT R EA R P B X E R, (AT A
Rt R Y H H . OC T W bk 4 4B 2R T o8 T A 7
R NG s i GRS U (2 = o N (A o
GRUOTIAE Iy L A OG H BEBH R M O T Y B 9T B
ADEEL A SR WA O AT A Ay T s (AR
ESYIDNICD L AT S T A e S EE AW S
8 A i ) O SO AL b 4 A H R S HE
00 f6% R B 5% $2 180 8 1R H Y [A 3R =K P 1E 32 i 36
T DUEAR 3 A AR EIOR P B AR S 474 A AR R 1Y)
PR R AR, IR £ AR M ROCR 8 50 AR S R A S
RO A R IR U I [R) R A4 L BT 4 A R X Bk
SACFFAE AR A 5,

1 #MHEMFTIE

1.1 REHERERNES

R T 2013 4F 6 H 2 2014 4F 4 A1E) PiAEY)
WEFE P iR 2 RN 4T . BREK 20 m, 98 1 m, &
30 cm, HIZLAE W . B RIS &8 V-4l 5~8 cm Y7
YA, LTS cm MYD L AEW YD AT SERT 20 em,

TE B ARFFAR AT T 500 A% Y 5 4 1R #9045 00T 4 R 3
FriH .
1.2 f:TELE

{HRRER B VG A Y WE T BT 4 A 2% M T I TN
JIAT 14 S0 K <6 A8 2% AR AR o B BBCAR A fROIE L T TR Y
I~2 AE A 4% R Ja S B Al TR 2 9 R AT 5 B
Wi, BRABTAMK 12 em 24 MR R 2~3
AZELCREE Edw R OB R TR 1/2, H R
VIO EMZE 1 oem ARSFBY, R UT R EY . T 50
(V/V) [ 2 T8 2k R BC B 800 A% & i W i 7 75
1.3 migit

DL Tl e 3R MR HE | 47 2% 42 U IR 18] T 4
TR A D A A A B0 R e [ 2R B DR 3 4SOk 4%
Lo (3)FRZHE U ZR =K F A9 IE 2% (% DL ik
AL 9 DAL FR, A A BRI 90 AN B L BF T &
T8 DR 208 Ik 4 4 23 T 4 A AR R e L DL AR
HH I K 4 2B 2 T AR AR A B AL AR A
Rl L (3)EXRARE
Table 1 The design of L, (3*)orthogonal experiment

# Factors

o0 B C
ITVTI% i ?Aﬂ:gg MRS 152 Y B[] D
B ) T” f Concentration  Treating 4 J
h(J:riir?es of hormones time Substance
© (mg-L7H (h)
HLm
1-Naph- .
! thalene- 100 3 Riv{ﬁ{r(ﬁ'{nd
acetic acid er sa
(NAA)
51 TR S
9 3-Indole- 6 v SR
butyric 300 B®IH =
acid(IBA) L1
3 ABT 500 12 7+ Loess

1.4 HEAERFTBEEERE

KM EREE AT N 10 em X 10 em, FF4
JEA AR R 1/2. FF46 I, 5 /N AR i 7 5
T AT AL L SR K 3 A AL R R R S I 58
B Ge B K, (AR AR 5 3L T T o e . TR
WL RRWESS 2~ 3 UL N IR R HR7E 25~30°C,
FEOF R 2 1R 7 90 % A b, 3 a5 1 )2 3 B R
B R B R R 20% 2247 . FF4fi 5 . 468 15 d
W it 2 TR R AT A T L I 0. 226 (W/ VD IR R
FBEIR — S IR A WA 728 5% WA AR S L >
M 5 YR LA B s A Bt ) DA T A AR B R) B
I B 2 4 A
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1.5 Z#HRAERGITSH

Frid 10 MHEX A A AERE () B
A () MF ¥R K (e A7 W E.
AR (D) = (A M3 25 550/ 45 B B0 X100 %05 &
A FRH 10 A7 1 4 2% X Y AE BT gt B
AR 10 AN 4%, B SR BEALIN 2 10 AR L 115
R . R 25 50 . 5 25 0 BT N 2 L
(LSD ) . 73 A1 25 il 50 PR 3R X 28 AR R | AR AR A1
PR RS20, T B8 BRI AN BE S R A R
R 5 % SR A AR R i BN R I A AR OR AT
AT . DVAER R AR R K S 3 A
HONTE bR L d5 FH T AR AR BOE Y R A AR AR 4R 4
() s AT 25 e PR 3R 00 2B AR AR R i By 2 ), 4% i
WK AR RN AS . NIRRT
ZE M — M TE G 43 B E N 2R AR AT I K
e e A AR S R HEAT C o1V g
K2 EXRBELER

Table 2 The results of orthogonal experiment

Bl g vt o0 M R IR AZBETE B 70 SASS. 1 #i Ak
AARCRAE B () B9 BRI 507 3 WX (D) A
H(2):

Li T w40, (1)

A i =60
T X Jerfm]

Wy, = D2y /30i=1,,9,j=1,.3, (2)
K M om; 50 $8 bR o, 1B R Fl e /IME L,
2 HEBE545H
2.1 EXTHER

W 2 Frs AbEL 7 B9 AR R AR MR ASOR 48 AU
LA EE 2 R Z AL PR 2 A R R L b T /Y

WZ AP 7 (AR fe i<, AL HE 6 YR, Ak B
2 WHESISE 3 4L,

B C A
GEE mERE e 2 D R kmg pmk CRERR
Trewtmém 71:1" e of Concentration s} [A] A R Rooting  Root number Root length Rot(‘)tin
¢ h ype o of hormones Treating Substance rate( %) (Strips) (cm) . g
ormones - . index
(mg+ L1 time(h)
1 NAA 100 3 W) River sand 33.3 70.5 2.73 75.98
2 NAA 300 6 e A 50.0 121.3 4.23 96. 36
Peat soil and perlite
3 NAA 500 12 # + Loess 40.0 65. 2 2.74 76.77
4 1IBA 100 6 # -+ Loess 6.7 55.1 2.03 62.11
5 IBA 300 12 ¥ River sand 33.3 83.7 3.31 81.48
3 A i
6 IBA 500 3 R 2l 43.3 100. 2 4.32 91.75
Peat soil and perlite
7 ABT 100 12 %ﬁi+@ﬂ;h 56.7 106. 3 4. 60 97. 80
Peat soil and perlite
8 ABT 300 3 # + Loess 26.7 45.5 2.52 68.02
9 ABT 500 6 W ¥» River sand 23.3 75.7 3. 06 76.03

2.2 BEEXMERZMNZME

DV E PN TS E PO S A NN
i 3 AT %0, 45 PR 20 AR AR R 52 i RN HE SR R
D>>C>> A B, 32 B FF 4 3 00 0] AR AR 238 19 5 ) o K
SRR MBT IR 2, SRR B s /. DA 22 °F
J5 R /AINTIUAE SR R 220, 64T J7 22 93 BT (3R 4) L &
FE, FUA 4 5 T X A AR R Y B2 i 3k 3 B K OF
(P <<0.05) g m+ -+ A H TN ERE R
52,47 Y CRE 4 5 K 35 T v A 4 Ay
XA AR R 5 I R B % (P >0.05), 94
AR AR 7 A A AR AR R R, O 56. T 0 (3R 2),

x3 BFEIEXNEREZMMPRE DN
Table 3 The range analysis of experimental factors affecting

rooting rate

Il H: MR & Rooting rate
Average A B C D
K, 42.53 33.63 35.27 30.53b
K, 28.50 37. 80 27.57 52.47a
K3 36.93 36.53 45.13 24.97b
% 2% Range 14.03 4.17 17.57 27.50

TE « [ 9 /) B e 7R 22 5 i3 ( P <C0. 05)
Note: The different normal letter in the same column indicates signif-

icant difference of the parameters
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x4 BFEEXNEREZMMBTEDN
Table 4 The variance analysis of experimental factors affect-

ing rooting rate

H: R Rooting rate

e NI
Variance Degree B 257 Fn ¥y 2%
of freedom 2 FA{i
source (A1) Sum of Mean square F Value
t squares(SS) error(MS)
A 2 299.42 149. 71 10. 94
B 2 27.38 13.69
C 2 465. 23 232.615 16.99
D 2 1268. 31 634. 16 46. 33 *
1 Total 8 2060. 34

T ox Rom R MR S 2 %K (P <C0. 05)

Note: * indicates significant effects at 0. 05 level
2.3 FEEENERBMEHRKOZME

A A% 2240 B AT 0 (36 5) L 4% TR R R S bk 4 A 4%
FHm A AR BGE w 0 KNHEF y D>C>A> B, #F-4f
BT ) o K A7 A% 1R T B TR IR 22 9 3 R R R )
AN R A R NHE R O D>C>B>AL#F
A7 35 JOT 5 W e K L A 2% R U I TR IR 2L R P O
£6 SEEMERUMEHRKBMN S E ST
Table 6

INo D72 R A R (R 6) T 47 5 o X 2E AR L
AP 22 AR A B 52 00 35 B A 8 2 7K SF- (P <<0..01) L 78
Bt B R SR A AR ORI S AR B T
VR ANEE 5 HA A DR 3808 A AR ORI 2 AR 1 52 )
PIRIRE B EAKFECP >0.05), 9 b, kb3
2 M AERER 2 P A R K 1213 A5 B T Y
TR Il 4,60 em (3R 2),

x5 BFRRMERBIEHRKE MR E DN

Table 5 The range analysis of experimental factors affecting

root number and root length

Y (E MR %L Root number FHHK Root length

Average A B C D A B C D

K, 9.22 8.77 8.45 8.81b 2.05 2.01 2.04 2.01b
Ko 8.92 9.03 9.10 10.49a 2.04 2.08 2.01 2.32a
K 8.65 8.99 9.23 7.48b 2.08 2.08 2.13 1.85b

2% Range 0.57 0.26 0.79 3.01 0.04 0.07 0.12 0.47
TE < [ S A ) 7 B 3R 7m 28 5 W 3 (P <20, 05)

Note: The different normal letter in the same column indicate signifi-

cant difference of the parameters

The variance analysis of experimental factors affecting root number and root length

H AR %L Root number

TR K Root length

ok HIE
Variance Jesree o BIEF IR Y5 2% . B 258 Jr Al ¥y 2% .
) freedom . F1ii s F 1A
source (d. 1) Sum of Mean square F Value Sum of Mean square F Value
t squares(SS) error(MS) c squares(SS) error (MS)
A 2 0.49 0.25 4.33 0.003 0.002
B 2 0.11 0. 06 0.010 0. 005 3.33
C 2 1. 07 0. 54 9. 36 0.021 0.011 7.00
D 2 13.66 6. 83 119.79" " 0. 349 0.175 116.33" "
S A Total 8 15. 33 0. 383

TE: * » FROR H R B2 AR 2 2 K- P <<0. 01)

Note: * * indicates extremely significant effects at 0. 01 level
2.4 BEERMERLRIEHHZ N

H B 22 53 BT AT R0 (3R ) 4 TR 3R X I bk 4 AE
470 A AR SR A8 B R e 4 RN O D> C>
A B 470 58 50T A2 RO 48 J0RY 52 B KL I 2%
BRI 2 R W R i fe/ ) . R 220
PIE Ko S TN 30K @ % A iRBCR 48 B 32
Wi 8 5 & A2 MRBSOR 18 BOBOR L AR AR ACR Bl L
ke AL R AT AR B R ILAH S AB.CD, . B2
WM NAA SR WE D 300 mg « L' I3
W] A 12 b -4 5k 57 o e ok - 4 2 Bk s i K
G AEMRBCOR Sl . 0 75 22 50 M nl 00 3 4 2
JoX A AR 28R i 0B R R S B 3 K (P <
0. 01) , HeA 2% PR3 0f Az AR BSCR 8 B0 32 0 oK 15 I 3%
KPP =>0.05) (K 8),

x7 BEEXNERVRBHEZWHRESF
Table 7 The range analysis of experimental factors affecting

rooting index

1 H AR R 46 8L Rooting index
Average A B C D
K, 83. 04 78.65 78.58 77.83b
K, 78.45 81.95 78.17 95. 33a
Ks 80. 64 81.52 85. 37 68.97b
% Range 4.59 3. 30 7.21 26. 36

1« R AN R B s 25 5 1 3 ( P <<0. 05)
Note: The different normal letter in the same column indicates signif-

icant difference of the parameters
3 itig

SRR B B R R AR 2, Hoh, AR IR R
A ol B A R A AR AR Y BRI A, MR
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#8 HRBERMNERURIEHHME T E SN
Table 8 The variance analysis of experimental factors affect-

ing rooting index

A H AR R FE B Rooting index
FEFRP  Degree of
Variance freedom B 227 fll by =y F
source (d. £.) Sum of Mean square F Value
squares(SS)  error (MS) atue
A 2 31.62 15. 81 1. 64
B 2 19. 28 9. 64
C 2 98. 21 49.105 5.09
D 2 1079. 54 539.77 55.99"
S A Total 8 1228. 65

T x FoR R MR A 2 K F (P <<0.05)
Note: * Indicates significant effects at 0. 05 level
A 45 FF 4 5 0T L IR P 2 IO MR L R LI T L O
B RS, ARG LA AD B R 2R O i S R
Tk A AL AR AR AR A B2 . TEVR B2 MR R
360 2% IR L I TB) FHT 47 BE 5T 4 A DR o, 4 5k BT X
8 IOk 48 A6 2% T 470 2B AR A0 5 M) e R L 1 DR R R AR AR
A R AP ARG A M AR S Y e 1 s B
FHIKFCP <C0.05) , HoAR 4% PR30 3k S8 45 B 19 52 1
PIRBEE ZFHKFECP >0.05), MEAY A RO
KE. B ESALFTFHERBBEMLAES N
A B CsD, L BIES R PPN NAA R W 300
mg + L' i 2RI ML (8] O 12 b, FF 48 35k 52 O 9 5
T BRI WK AL A RSCR B

470 e S5 2 52 W 4 2% A AR R R 05 0 i S A
R Z— AN AT JE 5T Rp K L AU L R A
PR BT S5 i AN [ o PRIt 3 49 3 10 T 4 5k BT 2 4T 4
RIS AR b, B BRI R R
TIEE KK Z AE R Gy WA IR 5 i e w
W RS A R A R o A I R D B Uk
A3 AR BROKPERE B 22, HOANRE 45 4 25 A R i
e BRI 2 % 04 5 7 W 5, 5 RT3 AT A5 98
T+ BRE R A5 A A 0 MG SR KRR
SR, — S I I A RE 2 A R AR AR TE R A SR 0 A AR AT 4
JE A RAOCR B . I, JE ik -+ 2R kS
AEZE B B AR AR B BT . 0 4 A8 2 47 47 25k S5 19 9 12 1K
BB, — LA B RS D A A L B
AR ROR R I B M 4 4B 5 A I V0 i AR AR AR
RFEY . AR, BIK SRR R -+ BB
SR AR AR BOR e b, X T e S h T W) Al 2 B
B 28 X470 25 5T (9 SR AN TR

HMIRICR X S AR A — E AR AR T B AR
AR 3 47 2 P G R 0 DB BT 0 TR B I 4 A% i
HUF s O Ol 7 AR WS i SE oL T G AR 1D

i REAT RO o Tl I 1 OO 0 AR B ) o 2 2
ML A OGRS R B I TR 2R LR
ABT 45 85 BE £ 5 5 A6 2% B4 LG 1020 i AR 52
B BRI S R R T L IRV I [ X bk < AE 2R
T A MR A 2 i B 2 R itk — 22 BT

FFAR S AT O — b LAY BB BR L X 2 Bk
PEAR VLR FTATHY . 5 REE Pk 4 AE 7% BF 2R WS U
IRty e BRI AR AR5 HEAT R ALE & ¥ T
ANBRSE TR 45 A6 24 20 A ) 14 2 485 3R A7) A A
SCEE B MOANRE L AL E R . P SRR %
BELXT A Jk < A28 BE AT MR AL A ™ L 2% 1 i B I
7S AR ITTES 32 R VS Ti D SR =57 i
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