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Effects of different substrates, growth regulators and parts of

cuttings on cutting propagation of Cinnamomum migao

LUO Chang'*, LIU Ji-Ming', HUANG Xiao-Long', LI Li-Xia', LIU Jia-Jia', XIONG Xue'
(1. College of Forestry, Guizhou University, Guiyang 550025, China; 2. Guizhou Botanical Garden, Guiyang 550003, China)

Abstract: Due to the small population of C. migao, elfects of different treatments on cutting propagation
were researched to increase and develop the resources by using the cutting of C. migao as the test mate-
rials, including different parts of branches (upper, middle and lower), different media (vermiculite,
sand, perlite, sand + perlite ) and different types (IBA, ABT-1,GGR-6) and different concentrations of
hormone treatments. The results showed that rooting rate in pearlite substrate was 65. 56 % , which is
the optimal matrix. The types and concentration of plant growth regulator had a significant effect on
rooting, and the rooting rate could reach 63. 33% when the C. migao was soaked in 30 mg/L. GGR 6 for
4 h. The rooting effects in descending order were the lower parts, the middle parts and the upper parts
of branches.
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2.1 KIS HHER

IREE T 2016 4F 3 H ~6 A 18 5t K 2F bR b i
B N HEAT L R 45 106°407107 . A6 £ 26°2526", - ik
1020m, e H (L H) PR 24°C %% A (A
FDEAR 4. 1°C AR 2 SR Ry 74 2.
2.2 R

ISR AR BN A R IR KA. AR A S
) B S B S M OK RS B R T AR
Pl 35 B 0 P AF AR K A SE AR . TR A S H IS Rk
AR T B B — A AR R SR [l U8R T
FHAE WA K85 70 IBALABT-1 & GGR-6, H
ABT-1 K GGR-6 i o [5 ARk Bl 27 #F 58 B #F 58 FF
K ardl RS B R B o B R
2.3 REAHZE
2.3. 1 LS WKMER . HAREEERYN
50cm [YHEM AT o I OR AT 48 PR 5T 10 18 A iR
JEE U NS BH Y, % B B Ol AR O BRI 60 00 A2
LSS SR EERIAE 0% L . T H AT — A ¥
IR N EE 0 A 3000mg/ L (1) 22 1 Rk He 3% » 75 i
2GR — RATIF.

A Bl 2% AR 29 10em HR B 2-3 2
1 N o SRR T R O TR TR N
REAST HEE LR ) 0 EOF W HON AR . R A
0.3% Z W R WA 1min, 28K Wik 5,
T AR P 26 VR R AT A 2
2.3.2 ARV EKIRAT R A KRAZIEER ARG F
W A R I8 R 4 R T GGR-6,IBA,
ABT-1 B VR B2 B B 36 1. A Ak BHIR 30 1sf
[ 43 2h 1 Ah, B A R FP IS Ok BE T2 0 B TR) B R
(7] o HC A a6 45 K 4 BRAE ] . AT /KR 2h S %
HR, BN Ab 3 30 R AR, = IRE KA.
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Tab.1 Plant growth agent type and concentration test fac-
tor level
ES GGR-6 IBA ABT-1

1 10mg/L 200mg/L 50mg/L

2 20mg/L 400mg/L 100mg/L

3 30mg/L 600mg/L 150mg/L

4 40mg/L 800mg/L 200mg/L

5 50mg/L 1000mg/L 250mg/L
2.3.3 ARG KABIER LAY A K

50 3 B AR AR 2% 43 00 5 BRI L R R R 3 B R AT
FHf. 46 4585 K B 10-12cm, M ¥ 3-5mm A 47,
i 30mg/L ) GGR-6 A=K 4b # 2h. F4~ 4B 30
PRIGRE, =R EH.

2.3.4 ARRARAABIGR ARG YR K
B E 10~12cm, ML 3~5mm 4. 30mg/
L ) GGR-6 A=K FIALHE 2h, 35 43 51 5 6 2
B Y BB WU (45 1/2) YRR B Ak B
30 BRAFiAE, =R EH.

2.3.5 FEF R G AT AT 45 B0 AE 5T
AT AL BN B A B R U0 . FR AR TR 4
AR R 1/ 2., FF A BIRE 3 A R LSO T
FE 52 A 40 B 5 R 0T 70 0 2% Ml FF 47 5 o8 2 5 K
B8 3% . FFA4F ] L A B 10d W5 1000mg/L 19 £ B
RPEAT KB, THE 90d J5 484 B B A 45 41 21
R AR AR L. 45 G v A 2 B FE AR AT AR AR R
(Y0 AL U8 BCR (V) IR R (V) L AR B
() K ARERK (em) SRR R B B R AR
FEE S AR SO B dis R Microsoft
Office Excel 2010 ¥4 42 it 2 # I Bl R 2 il L i
JH SPSS H A (20, 0 B AFIEAT T 2253 B
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%M

Wt 2.3 4 AT LLE M, =M E T . GGR-6
b ) A AR O B i, IBA BB 2. GGR-6 4b Hf
Hyk BE R 30mg/L 3 i i 4h (B GGR30(4)) iy
L o R e W TR R = | I
63. 33 %01 87. 78 % , oW Sk & 40mg/L 2 il 4h
B AbFE. 30mg/L4h, 50mg/L4h (A i KR K B2 5
T At Ak B 58 ] A S TR B AR AT e R B Y
TP A KA A R TR KRR, ABT-1 &b
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BRI T GGR-6 4b 3, DL 100mg/L ¥ B (1)
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T 2h A 3R A AR B B R KR K B . IBA Ab B
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IBA400mg/L 2 4h,IBA80Omg/L =il 2h A
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FEAR ) B E LT GGR-6 b 3. {5 51— Pk AR 98 45
AN BE 25 WL HlL - p A B A AR AR SR S A1 SO T AROR
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Ja& BREIAEL - S48 R TSR T o KR M AR R 8O 48 5L
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Tab. 2 Multiple comparison and Subordinate function values for rooting characters of cuttings on different concentration

I 5E 5 A
AEMRED BGHLUEREOD MARECOD  ARBGE B RKRK (em)

CK 43.33%3.33b 6043. 33b 54.44+4.19a 2.06+0. 25b 6.87+0.87¢ 0.50 0.05
GGR10(2) 28.89%1.92¢f 42.22%5.091f 61.90+4. 29a 1.53£0. 12be 2.25%0. 26d 0.49 0.02
GGR10(4) 25.56+3. 851 51.11+3. 85e 63.06+3.37a 1.48+0.13¢ 2.05%0. 20d 0.42 0.02
GGR20(2) 32.22+£3.85de 71.11+1.92d 58.61+3. 76ab 1.82+0. 17ab 5.1040. 39ab 0. 44 0.05
GGR20(4) 27.78%1.92ef 73.33+3.33cd 62.50+4.17a 1.50+0. 17¢ 3.7640.45bc 0.45 0.05
GGR30(2) 42.22+1.92c 77.78+5.09bc 57.1443.57abe  1.70%£0. 15abc 2.43%0. 25cd 0.56 0.03
GGR30(4) 63.33+3.33a 87.78+1.92a 52.50+5. 14be 1.93+0.17a 5.40+0. 56a 0. 46 0.06
GGR40(2) 47.78+£5.09bc 81.11%1.92b 53.42%3. 58bc 1.90+0. 21a 4.38+0. 20ab 0. 44 0.03
GGR40(4) 60.00+£3. 33a 87.78+3.85a 53.82+4. 21bc 1.95+0. 18a 4.77+0. 48ab 0. 54 0.04
GGR50(2)  51.11+3.85b 80.00+3. 33b 57.18+4.93abc  1.7240. 19abc 4.70+0. 46ab 0.53 0.04
GGR50(4)  35.56+5.09d 68.89+3. 85d 50.0043.57¢ 2.00%0. 19a 5.18%0. 30a 0. 44 0. 04
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Tab.3 Multiple comparison and Subordinate function values for rooting characters of cuttings on different concentration

W 5E 46 bR
Rlm R B RARMCR IR
ERRAROD BHASUBERR D WRECD  ARBC - 8D RKARK Cem)
IBA200(2)  23.33+3.33bed  35.56+3.85bcd  64.5844.39a 1.73+0. 16cd 1.68+0. 15¢ 0.46 0.03
IBA200(4)  21.11%1.92cdef  30.00+3. 33 54.17+4.17bc  2.06%0. 25bc 4.22%0.23a 0.45 0.05
IBA400(2)  26.67+3.33ab  38.89+1.92bc  53.5743.57¢c 2.31+0. 18ab 2.87+0.26b 0.47 0.03
IBA400(4)  32.22+1.92a 50.00+3. 33a 57.89+3.80abc  2.62+0.22a 4.03%0.42a 0.48 0.05
IBA600(2)  25.56+3.85bc  41.11+3.85b 64.48+6. 25a 1.54+0. 16d 3.87+0.32 a 0.50 0.03
IBA600(4)  20.00%3.33defg 34.44+1.92cd  59.61+4.17abc  2.08%0. 19bc 2.43+0.15b 0.48 0.03
IBA800(2)  22.22+1.92bede 32.22+5.09d 63.33+4.41ab  1.54+0.19d 4.40£0. 46a 0.51 0.04
IBA800(4)  17.78+1.92efg  30.00+3.33d 61.21+5.23abe  1.84+0.17cd 2.87+0.31b 0.47 0.03
IBA1000(2) 15.56+1.92g 32.22+3.85d 63.53%5.89abc  1.79%0. 2lcd 3.80+0.40a 0. 49 0.03
IBA1000(4) 16.67+3.33fg  21.11+1.92d 60.56+5. 67abe 2. 08+0. 22be 0.98+0. 13d 0.48 0.02
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Tab. 4 Multiple comparison and Subordinate function values for rooting characters of cuttings on different concentration
) T 7E 6 b
WHR SRRBEE  RABCRIEEK
AR AHHEERRCD WREOD  ARBG - BD BEKREKCem)
ABTS50(2) 27.78+5.09bc 47.78+1.92abc  61.71£3.05ab 1.5540. 15c¢d 1.4240. 18de 0.42 0.02
ABT50(4) 30.00+3. 33ab 48.89+5. 09ab 62.50+4, 17ab 1.83%0. 17abc 1.53%0. 15d 0. 50 0.03
ABT100(2) 34.44+1.92a 53.33%3.33a 63.69+3.72ab 1.4340. 14d 2.1740. 25¢ 0.49 0.03
ABT100(4) 25.56+3.85bc 41.11+3.85cde  59.17+5.46abc  1.6740. 18bcd 1.58+0. 16d 0. 50 0.03
ABT150(2) 22.22+3.85¢ 35.5645.09e 66.07+5.09a 1.47+0.12d 1.7840. 16cd 0.50 0.02
ABT150(4) 26.67+3. 33bc 41.11+1.92cde  61.77+3. 08ab 1.63+0. 11bed 1.02+0. 11e 0.48 0.03
ABT200(2) 22.22+3.85¢ 40.00+£3. 33de 56.70+3. 81bc 1.86+0. 14ab 2.95+£0. 23b 0.47 0. 04
ABT200(4) 26.67+3. 33bc 44, 44+1.92bed  53.57+3.57c 1.99+0. 19a 3.22£0.27b 0. 46 0.03
ABT250(2) 21.11+1.92¢ 35.5645.09¢ 57.9444, 22bc 2.1140. 24a 4.43+0.47a 0.51 0.05
ABT250(4) 26.67+3.33bc 38.89+3. 85de 60.7143.57abe  1.53+0. 12¢d 1.45+0. 18d 0.47 0.03
3.2 AEEBALXT I TE A RS0 MR RCRAGE g dic vy, AR AR A B, 421 54

M 5 AT LA L A AR R s BMERAR YO T
TR AR, T A A AE AR IR B T 5000, e K AR K
7. Vlemlp 25 T HA = b FR. T AR AR e pR R S

=

FEXH I 55 o AR R 5 PR A M 2 B A AR R A, T PR A
IR BT R AR 5 s » A2 ) i U %  (HAE AR
JRE R AN ERR I A R AET 28 H LU,

TRBUBEEHERERMSELE
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Tab.5 Multiple comparison characters and subordinate function values for rooting of different part cuttings
. I 5E 48 b1 o N N
HBAL — " SR RBEE  RABCRIEE
AR FHALTERRED WREOD ARG B D RKRRE(m)

Y 31.11+3.85b 48.89+6.94b 68.7546. 25a 1.36+0. 13a 2.09+0. 36¢ 0.47 0.02

F 50.00£6.67a 73.33+8.82a 56.94+6. 36b 1. 78£0. 25a 7.11%0. 6a 0.48 0. 04

e 38.89+5.09b 60.0043. 33ab 57.7842.55b 1.70£0. 26a 4.55+0.43b 0.47 0.03

3.3 AEAERMIEEERNZM

N 6 T LA H . DL R A N T4 3 TR L 37 Bl
A AR R A 2L R B 3K B 65. 56 26
76. 670, HoUk 8 A L 43 Bk 56, 6700
70 %0 5 W b 2 A0 B T 4 A AR RN 45 4L U LR

W% 25, BR A/ REGE S R RKRK 55k
S 4GH 2. 79 2cF0 9. 98cm , HIRR 2 5 2L F H A
Ab B DA A5 A B SR S R B S AR R AR AR Bl ]
B B A B kg KA A7 A AR AR ) B AR L T

x6 ARAERLETHEEERERNSELRR

Tab. 6 Multiple comparison and Subordinate function values for rooting characters of cuttings on different substrate
W2 48 b5 N
gAY - - KR RBCEE R ARBRIE
AERE/ % AGHLUERR/ % W%/ ERE/ K BT RKREK/om
B E 65.56+5.09a 76.67+3.33a 45.83+3.61b 2.794+0.19a 9.98+0.76b 0.52 0. 10
b iEf7=1:1 33.33+3. 33c 47.78+3.85¢ 50.0044. 17ab 1.89+0. 25b 7.55+1c 0. 50 0. 04
A 56.67=x6.67a 70.00%5.77a 55.65+1. 86a 2.00+0. 14b 12.17+0.91a 0.52 0.08
wr 43.33+3.33b 60.00+3. 33b 54.44+4,19a 2.06+0. 25b 6.87+0.87c 0. 50 0.05
4 W B AN 08 A PR PR G o 5 B0 B N A BRI U R I
, E \ .
Dy FEREFET .
FT470 B 5 38 ok 5 o) - 1 K 43 R EE e IR 4 A I 7 ) 5 ok 9 Y A R N A G
T T 55 W B AR RS SR AR AR T RS O MRS R AR R A AR P S R R SRR A K

A AT 1 5L BT A R GA ] 65, 56 00, E A1
JEROR B 1 BE R 0 0 P B BEAR R A K 7R
b B R R 2 e T A . ST b HE AR PR A
BRI 22 . I & A ALY A . i 55 v Y
TR 25 o A AR AIOR, B 22 I L LR ] i D T 70 i X

=

R LA T R A4 vk R R Ak B ) T AR A A
A MR ORI B AL A BT 2 A AR R R
A 40 A K8 45 30 L GGR-6 &b 4 475 78 ) A AR 10
b IBA Ab R B 25 . Horb ik B Oy 30mg/ L Y
GGR-6 12 i f 4h By AL B RUR & 4F. GGR-6 F- %



% 48

Bedh, F . RRURJT A KA AR 2K AR I AR 09 ¥R 847

e 3k 5 A 0 AR A R R 5 R B R S A A
STt 1 1 o DT 52 W A 49 7 SR 00 2R A WO AT
P v FF 4 LS R TEXT M O A AT B
s A5 ) GGR-6 b B A 4 B A= AR SOR 4 T 40
IV B 2. 4-D FIZE LR AR MK (Pinus el-
Liottii) Jl GGR-6 HEATIR AR MR R e . .
WF5E 2% B oK A B GGR-6 4 4 AL 16 7T 35 63.
2050 RIS rh o T A K 2R B 1) 3O T S A
ANTE) s B R ET Hd BE AT BT DX BT LA AS 150 7
LAt BRI 1A A R 02 R v P2 5 e AR
W45 R GGR-6 RUR B4 (H MR B AT i A ).

2R AN TR 8 L ol A R B 19 2R KR B Al
JEEAN [) A R 2 AR AR 4% e T 47 AR K R AT 4
i die A e . BRSSO IR W SRR G i 2 W) o
TR, HAR A AR B A A MR S R A R A
TR 5 I8 2. 22 8 R Wk (Liriodendron chinese
X L. tulipi fera) BERCFT 4 1Y 52 90 45 2R 5 A WF 58 —
B IR S g R 2 AR K 0 (Fraa-
inus mandschurica ) SE A B B9 3B . 58 0 5L 356 4
TEAAR KU 4. 8% .15. 2% Fl 14, 0%. A R
DG 2 BT RORE 20 21 4y Ak g g L 21 SR
P v A A RS A7 AR A R o A 47 A AR AR B g B
A DL FRASE A [ A R b 478 B 52 0 LA BT A [

A 2R A ARSI G Sy B AR AR R 45 4 41
AR YR b a) AR AR R CRE AT B ARt AT A
ARV By AR R o SR AR S AR B AE R A
9T b 7 AR AR RS A Al ) A AR R A A A7 A
FLFRY) CREE T ) AR AL AR S T R AR A
MR EMRZ B MG T U E Tem KR, AR
AL S T 3 2 L 3 53 AN s AR AU 1T Ak Y i 2
U W28 DA O oK A s X A AR L A B A AR
ZE Y g v ) A AR L.

S % k-

(1] 2Rk e, SN PR M. 3 . 52 FH - 520 NS H iR
., 1986.

(2] LR L ESHE S0 B0k S48 HM 1 2 KR A% T 1y
B B P AR, B4R L 2005, 7, 112,

[3]

(4]

(6]

7]

(8]

[9]

[10]

[11]

(12]

[13]

[14]

[15]

(16]

[17]

(18]

AR INBEA  EAL LS BERRAE RS MR RN R
SV R AT IR A AR B [ . Al
WF5% . 2006, 19: 102.

2 AL . B R DT 5 2T A BT T B R R H X R
(U i MR B 5T, 1996, 9. 18.

£\ S S N S YO W [ P S €S 7 N[4S
1980.155.

Copes D L, Mandel N L. Effects of IBA and NAA
treatments on rooting Douglas-fir stem cutting [J].
New Forests, 2000, 20, 249.

A RS T3 95 - AL AR 1 R I 36 X 2 S R
PR 470 2R AR 2o R b A DR AR A iy 2 L ] AR Ak
M R 2E27 4], 2007, 35 24.

Andréia H, Eduardo N C, Elizabeth O, et al. Effect
of plant growth regulators in the rooting of pinus
cuttings [J]. Braz Arch Biol Techn, 2006, 49. 189.
IR, F ST TG AL A AT A BB AR 5 A AR AL AT
FE[D]. B ML 2% . 2011, 52.

ZEEW. ZF MY E K Y (GGR-6,IAA, PP _
(333)) %) 2 48 B A 4y i A 4 B A 2R 1 5 )
[D]. M T PIR, 2015 48,

X3 R AR E R PR Kk B 2. GGR6 15 ¥ )7 41 5 A2
FF46F W ng/E B L) ). Mol B2 058 . 2005,
18. 730.

REEINE , BB 7 BF . /i, GGR F T 10 Mb AR V32 AR 1
AR e 5 LT TLPEARAE B . 2004€02) 13,
VL% KA AT 7 i BRI LT ], Mol 52 R,
2004(8): 19.

Wi e, AR, IR, SE. K AT A B A S
19 43 BT LT, ARAb Mol K% % 3) . 2005, 33 5.
Ezekiel A. Viable options and factors in considera-
tion for low cost vegetative propagation of tropical
trees[ ] ]. Int J Botany, 2010, 6 187.

Husen A, Pal M. Effect of branch position and aux-
in treatment on clonal propagation of tectona grandis
linn. F.[J]. New For, 2007, 34: 223.

YRS SRR RS N (M, [ iR
A AL, 1987,

FrIEHT L KM Zy HE AR L S AR B AR R T 4 A AR
By sZ M L], r ARl B2 . 2013(05) 19,

3

PR3 AE.

+

PR el XUBEEE. M. SR, R IR A KR R B XK R T A R LD DN K22 A i

i B2 pR . 2018, 55, 843.

ke

i

jr & . Luo C, LiuJ M, Huang X L, et al. Effects of different substrates. growth regulators and parts of cuttings +

t on cutting propagation of Cinnamomum migao [J]. J Sichuan Univ: Nat Sci Ed, 2018, 55. 843. +
U O O O U O S U



