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Abstract  The superior quality of Chinese fir in Dongtan forestry research institution in Hezhou was collected as the bergeon
materials. Effects of different growth regulator and different concentrations of ABT1* on the cutting propagation were examined in
this study as the reference to clone reproduction system of Chinese fir by the orthogonal experiment and single factor experiment.
The results demonstrated that the rooting rate reached the highest point by NAA 300 mg/L and IBA 40 mg/L together, which is
74.15%. Meanwhile, ABT1* was beneficial to improve the rooting rate with beyond 96%. Both the growth regulator and ABT1# are
positive to promote the rooting rate of cuttings of Chinese fir.
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F2 (Cunninghamia lanceolata (Lamb.) Hook) & H [F B Z [ 5 sk Fl, T iz TRER T, 1ZMFE &
FEL WA SRR, PTDASRMEREE, LA, WRERIAY, WHERME (PR, 2012), HORMOEE, M
JRERRK, ST, AR, R, REREGE, TEZHTRAE. SRS R I EARETIE
(A, 2011), w2, IEDRCNAZSAREAZERE ok, AEMRIRMORRIE, T RMCATFF 46 BN, R i@ Rl 2k
H, B OARMBE TR H AN, BeAh, BT RO Gt SR AR SR HEAT R, DRI T 3% R A
Wy AR DF B8 T DA R ST H 2R AR A S T TR SR A R A K R T AR K BT, AR I e R BB 1 KPR (2
M5 K5, 2007). ot ZHRFEAED) 2 RAMRMER T, SRS AEARNBEE R, REEEARNL
R F7E Lthad 90 £, HEMMAL TG HE®R, SARFELENRERKIGE, LW, W
FERRA AR 50 501 LU RIS R Sz A ARG o, R ILH T TE AR L s pk B B S8 (0 2R AR A (BA R 45, 1999; mifiR1E,
1992). AT REMIRL W OIUE, THERZEEM S WE. MERIFES R LA 5 BRI sE 2R,
PR R JC M FR I AR BB R K HE bt 1 25 7= B8 0 (U K AR R AR AT 55, 2000) . TEAZ A TEME R FF46 & 1 7 T B 72
RO, MARFEREIT I (CEHR) G EE R A, 8477 v of A2 A o BT 4 7 5 B A e AR
BMRAEHE ., HAFREA &G E. A KEERBENNEE, TRMRHZTHRE RS, T
WIS, R R (WRIEAREE, 2004; X280, 1994; fIHiHESE, 1994). 1) PEE A AR L= X, IR
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Figure 1 Effect of three growth regulators ratio on retention rate and rooting rate of Cunninghamia lanceolata cutting
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L1 AK RIS ARITER R
LLLfRFFR GRS

HE 1 aLVEH, EARFTEAIFRGER. ARBSARKFHRAEHZE DM, KRE R (et E
B m S X AR A MRIE A . IR R B KA G2 403 4 (IAA 50 mg/L+NAA 100 mg /L+IBA 40
mg/L), TRAEZIE 80.00%, HIH BRI AR THEZEZES, RIKKZLHE 6 (IAA 50 mg/L+NAA 300
mg/L+IBA 20 mg/L), XA 41.67%; AMRF &N ZLE 3 (NAA 300 mg/L +IBA 40 mg/L), ik 74.15%, 5H
BAHEIAR T REER

AR KT R ARIFE R R . ERREWAR, AR LaTCUESE, EKETHRER ER
FELA K E/N 2 : NAA > IBA > 1AA. 1AA > NAA > IBA, S ARFTHEAR 2R RI2 IAA, Hh2zEn]
15 1.04, RETEHAAEKRATAN 2 5, FHOEEKFEREEZES . BE 2878, =MAKREN RIS 2=
FEARERZE, IAMAB=EAKTPFZEMESFALZE . IWE 3TEL, 1AA 50 mg/L B AR REAL, wTRER R 252
Z| NAA I IBA Z A2 HAER g2, FEAEMRE T,

1 =R AT AR, LR R ZE LA
Table 1 The range comparison of three growth regulators on retention rate and rooting rate of Cunninghamia lanceolata cutting

[A-¥- Factor He/ME Min value e KAH Min value W7 R Range
I1AA 4.58 0.39 0.35
{RA7Z Retention rate NAA 4.72 0.53 0.48
IBA 4.67 0.45 0.41
I1AA 3.10 4.14 1.04
442 Rooting rate NAA 3.57 4.10 0.53
IBA 3.52 3.99 0.47
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Figure 3 Effects of three growth regulators on rooting rate of
Cunninghamia lanceolata cutting

Pl 2 = Ao A K U1 RS AR 4 DR AT 22 1) M
Figure 2 Effect of three growth regulators on retention rate of
Cunninghamia lanceolata cutting

LI2 RAEKEENEL

AL B H] 1 22 B LR R AR KT IR R AR ZE X L R 2 Figk 3. MR ZE M BAF, =R AR R AR
RIFEEE I Z: NAA > IBA> IAA; JTR RFFIRK. PR PRI, P EREZ
¥IN: NAA > 1AA > IBA; STHRAM FHARIETE: IAA> NAA > IBA. RAFHEE, FERE. Ty
WARH . PR R KA A E AP 9 (IAA 100 mg/L+NAA 300 mg /L), 43 %)% 0.42 g. 67.26 cm. 188.52
AN 3437 em?. WRRTFHEA. PR KA AR 7, 450 1.86 mm. 1.93 cm®.

R 2 =R AR T I B A AR R AR TR R

Table 2 Effect of three growth regulators on root growth morphology of Cunninghamia lanceolata cutting

- TR AP R T e ek .
L RRTFHEEE . . ) WARTFHER  WRFIER WA PR
S USERS) AT K/em  Jem A N
Average fresh /cm Average /cm® Average (™) Average root
Process ID . Average root length  Average root .
root weight root diameter root volume number
surface area
1.30
1 0.12 Dd40.036  18.98 Dd+2.768 8.69 Bd=0.780 0.36 Bc40.089 62.57 BCh#1.162
ABbc0.282
0.20 1.36 0.74 105.17
2 36.00 CDbcd+9.865 17.42 ABcd45.477
BCDcd=#0.027 ABbc#0.218 ABbc#0.234 BCab=+2.400
1.40 1.34
3 0.36 ABab+0.048 47.34 ABCab#1.982 26.23 ABabc#2.476 146.67 ABa+1.215
ABbc0.060 ABab0.272
0.30 1.64 1.38
4 55.42 ABab#8.955 30.05 Aabc#4.383 149.97 ABa+0.666
ABCbc#0.065 ABab+0.153 ABab+0.258
5 0.28 46.63ABCDb+13.71 26.53 1.57 1.44 173.31 Aat2.074
ABChbc+0.056 9 ABabc+10.976 ABab=0.389 ABab#0.831 ' '
6 0.29 39.94ABCDbc#14.1 19.97ABbcd+10.12 1.36 0.86 102.50ABCab=+2.2
ABCbc#0.133 56 8 ABbc40.301 ABbc#0.576 46
47.93
7 0.37 Aab#0.114 33.08 Aab#14.750 1.86 Aa#0.276 1.93 Aa+1.130 168.33 Aa+3.227
ABCab+16.088
8 0.15 CDd#0.014 20.69 CDcd=45.021 9.77 Bd+2.676 1.14 Bc#0.104  0.40 Bc#0.154 54.27 Cbh#0.917
1.55 1.57
9 0.42 Aa#0.017  67.26 Aa+23.593 34.37 Aa#9.812 188.52 Aa+3.089
ABab=0.087 ABab+0.490
L13MWRAIE/

M 4 F1F 4 FTLARH, =i AR AR JR 05 )

B
W

M. IBA>IAA > NAA. ARG /i KA S

JEALEE 5 (IAA 50 mg/L+NAA 200 mg/L), TTC i&Jif sk %] 225.88 pe/(g-h), b JE5RE /MU G2 b 2
(NAA 200 mg/L+ IBA 20 mg/L), TTC ik J5isafEiAE] 59.42 pg/(g-h), % 166.26 ng-/(g-h).

1.2 ABTIRESHEARIT R W
121 RAFHEER R
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ABTUSH ARSI ARG E EEIEM, MK 5 aTLUEH, ABTLI W RAFHR. EMRRMEm 5 HZ: 100
mg/L > 300 mg/L > 200 mg/L > CK. 100 mg/L > 300 mg/L=200 mg/L > CK, Hr{ffE3 &k 51.67%, &4t
A ZE AR E, 2t ABTIbH G AR RIIE 96%LL 1, & ABT1AbHE G (AR M 550t IR AEAE W) (2. 3 22
5, HZ ABTINZH ) 3 M 2 R B %, TR AT RELE T AR A= K U3 T 77 R 8 (2 8 S e ARAR JE i 1 40k A
TERL, Y58 T AR AR AE

3 =R AK AT ARSI R A T AR R M A B 22 B AR

Table 3 The range comparison of three growth regulators on root growth morphology of Cunninghamia lanceolata cutting

WRA KSR

Fact /. Mi | M | RR
Root growth and morphological indexes I Factor t%/ME Minvalue KA Max value 1% R Range
1AA 0.22 0.30 0.09
ER )
i%frj (irjs;ﬁrlgot weight NAA 0.21 035 0.14
g g IBA 0.27 0.29 0.02
1AA 34.11 47.32 13.21
TR K/em
*E\i;: Sjiﬁen h NAA 34.44 51.51 17.07
g g IBA 41.15 44.29 3.14
1AA 17.45 25.74 8.29
S 44 /El 2
ﬁfrj ﬁiﬁifi?area NAA 17.91 26.85 8.04
g IBA 22.01 23.49 1.48
1AA 1.35 1.52 0.17
AT EZ/Iem
i%frj e/jroﬁotﬁdiameter NAA 135 160 0.25
g IBA 1.39 1.53 0.14
1AA 0.81 1.30 0.49
S 44 /El 3
AT R AB/em NAA 0.86 1.26 0.40
Average root volume
IBA 1.04 1.18 0.14
1AA 455 4.89 0.34
%= S i) 2N AN
ﬁijﬁ:ﬁiﬁbg NAA 456 4.90 0.34
g IBA 4.65 4.79 0.14

82.572 50.149 21.346
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Figure 4 Effect of three growth regulators on root activity of Cunninghamia lanceolata cutting

4 =R AT A AR B R B AR ACTE 1 AR E ELER
Table 4 The range comparison of three growth regulators on root activity of Cunninghamia lanceolata cutting

AT Factor /M Min value W K AE Max value % R Range
. I1AA 116.94 201.89 84.95
LRESEY
Root activity NAA 148.60 152.97 4.37
IBA 111.11 201.74 90.63

122 MAREKIEEL
B 5 ATLLE H, ABTLCHEXTR R A KA & T br Lk, BRI EA4h, %25 100 mg/L > CK
>200 mg/L >300 mg/L, “FIJE 2%y 100 mg/L > 200 mg/L > 300 mg/L > CK, 100 mg/L 4bF IR 2871tk
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H, OPHRK. FHRER. FHES. FHER. FIRREOER KM, 258 0.16 g. 44.88 cm. 20.42
cm?, 1.21cm. 0.84 cm®, 114.24 4>,

123 ARG

MR 235 7132 TR AR R RIS R IR IR B %%, £ B ON 1A RS e 5 A 7K o3 A 323 BE JT KD
ABTL*A] e 2 L IR R PN 1 S80I TR B 00 & S o i, SRR R 95 1. M B 6 /LB, AR ABTLHK
JEE Gb AR 20 /7 i B AR 300 mg/L > 100 mg/L > 200 mg/L > CK, R £&3% /18 KA 233.83 pg/(g-h), PIA
AbER ) 22 AN
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Figure 5 Effect of different concentration of ABT1*on retention Figure 6 Effect of different concentration of ABT1# on root
rate and rooting rate of Cunninghamia lanceolata cutting activity of Cunninghamia lanceolata cutting

%% 5 A[E ABTIHR BEXT A ACHF 4 A 3 A KT A PR A (K B2 i
Table 5 Effect of different concentration of ABT1* on root growth morphology of Cunninghamia lanceolata cutting

ABTIMREE  MARTFHEE  RATFHRK RATHERER

) WRPFHER WETPHEHE WR PR
(mg/L) g /cm /em 3 N
. /cm Average /cm® Average (1) Average root
Concentratio  Average fresh Average root Average root .
. root diameter root volume number
n root weight length surface area
0 0.11
38.63 ABa+2.688 15.67 Aab#4.163  1.07 Aa#0.058  0.33 Aab#0.252  73.23 Bb40.459
ABab+0.023
100 0.16 Aa#0.035 44.88 Aa#4.925 20.42 Aa36.140 1.21 Aa#0.162  0.84 Aa#0).460 114.03 Aa+0.397
200 0.11 81.12 14.70 Aab#3.648  1.13 Aa#0.032  0.53 Aab#0.129  106.73 Bb+1.063
ABb#0.014 ABab#8.261 ' ' ' ' ' ' ' '
300 0.09 Bb#0.017 28.12 Bb+1.880 10.38 Ab+0.996 1.08 Aa#0.055  0.47 Aa#0.051 89.72 ABab+0.854

23R

1R 2 23 04 5 R KR (K196 R BEAT T 0F 90 (f R 22, 2005), FEWRHEANE, —RIFmAERT
T YA KR AT TR B A AL, R AR A V00 s S ) A AR 70 5 ) A AR R A A 15 Y
KA R I Fo AR FIER AR RO IV, AT LA SAR B2, B HiiR
(IR GBS, 1991). RRAEKEWHIMELERE R, FIARUZE NAA KRR EINCKER IBA, &
(AT AR RN T J 805 AR SR L (0308, 110 FLA S 01 O @G AL 9 AR S S LIRS R 7, (R R AR
R (L IhE s, 1994). ABFIUH, Znd ZRAEK W FIE R RO ELE, IBATIRZERDN, IAA k2%
2 IBA I 2 5%, IBA MHRILAERILIBZET NAA FI IAA, 57 0GR (1976) 438 1k A 2 4 71
IAA A0 ) A AR R R A M) s R7E (R AR SRR TG T, IBA RCEIR T 1AA, B TEAkRBT R
FHAE SRR 11 4ERER, T ACSCHORDENUISR B 23 4ERERE, EAh, A KT 0He BE 5 L e BE R[] A0
HER AR, AR T4 A B2 5. R0 45 0T LA e — (IR PG R Py, AR AR R S AR KA
A T BT R, S R Aot S [0 PR T A B 0 2 K 2B 13 RIS LR ] . AR NAA HRBERAS AT 4
ERRBUIRIRE], 3 B 0 A (R0 A A P8, T A PR o UL LA SR b P D, R e 5 P I 4 1
AN HR (AR, 1992). M —{EFI R EF, NAA WS AT M1 AR 2 10 43 T A5 LA B T 1 2%
B,

ABTL AU B E B R SRR R, BE VT A AT I & 0, 40 AR AR 1], 32 P4 A AR 5
SCATHTEARB R, S RAEER, Eal T B, RIEY) . 2R IR 7 L Are, Sem 3 sy
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SRPTIE (2244, 2013). ABTL XA AR AR P (0 Py 95 A8 KR 5 700 & B 4 B, 5 A28 P 9 A K1
RS DL R SR IR AE K R A BB, TR HER R A K. ARIeH ABTLFR VO IR, X 100
mg/L. 200 mg/L. 300 mg/L =/, Zidx AR KR RIEERIRNEEE T, VORIREBIIK, AT
R KR . 5K AR A1 H: 75 (2000) 138 500 mg/L ABT17LL_EACFE A ARFTHE G R . K. HREUL
WA AL AE KT 500 mg/L BAR R id AKX RGBT F . mf AN E AR SRAEAERS . FRE TR SR A A
RO A — 2 R .

gE LRTIA, TEASIR AR AR R SR B I EC LR G . F NAA 300 mg/L+1BA 40 mg/L b3 AR %
e, JIBE]T 74.15%. NAA. IBA. IAA XTIEARFTFEAERIEIEHMER, HENTZ I 1ERHBURBERR E A
FAFAE— 2R . ABTU RS AR A AR S A0 /E F AR 9 ., 100 mg/LABT L b H B MR R ILE] T 97.6%.
ABTI* B (R R % R AR R I5 3 TAE KR AL HE, (EAE KT A B i HA AR RIEASEIEE ABT1P AR F 1)
BORAT AT WLAEAR T SR B FH 5 A B AR AR FE AR IS M R, AR 55 M TR S 25 PF P B T4 2% A TR B Ak
FEIAEMRARE KR E, FRNERN BR8N EE ARG, FN0RXT a0 B, i), 25 1800 R 45 7 TH [ i
i, REN—BEGIISARITEEEEA, AR 8RR N AZ 8 i 1 A 5 3 2E K R RS2 56 5 b A KA
PR, AR RAUEEREERC£M5 %,

IMRLE A
3.1 #%

FE] PR T ACEMBIIT E XA AR RA M, PSR 70 0 16 B 1988 g MRAOPIARAE IS . Wil
BRI AR RBEREN . 20 BT A3, SRR LT R A RO BCF I AR To0w HUTE BBk AT Ju T k4
B SLENE BT TP MO W AT I . SO KON 6 om, RIECLF AU ORI ERE 30 min
Ja, R B RS R, PRATEEDY 5 om>d em, FHERE MY 1.5~2 em. FAMAEEE 3 ANEE, FAEE 20
R

32 BT

K LBHYIER RGBT, K EAH )9 IAA. NAA FI IBA DIAFRER LS, WK 6. RAREZE
RIGBT, WEARE ABTL 3 HKE 258 0 mg/L(CK). 100 mg/L. 200 mg/L. 300 mg/L Xt 47 4k
i,

22 6 LRI FURS AL A4 5 1 1E ARG BT % Lo(3%)

Table 6 The orthogonal design of effect three growth regulators on cutting of Cunninghamia lanceolata Lq(3%)

AEFS Process ID W5[E 2.8 1AA(MQ/L) 25 2.7 NAA(mg/L) N5IE T R IBA(mg/L)
1 0 100 0
2 0 200 20
3 0 300 40
4 50 100 40
5 50 200 0
6 50 300 20
7 100 100 20
8 100 200 40
9 100 300 0
33 FFHEEE

B EFHERK 5 m, 8 1 m, SEFONED. WR EJT SRRy T0% K RGBT, B H RS R E,
A1k 30 min 57K 30 s, FEFFHEHT 0.3%M iR AR EIVH R L 5T, BE-FiIK. 2011 4F 10 A3 AT +F48, &f% 7 d
M55 1 /¢ 800 15 2 bl RV VUATIH T AE -

3ARELU 5 ATHE
200d JE A A AGA R AE R . AER KRR A, 2000), K4l iR R EE S, F WInRHIZO (i
K Regentln struments 2 &) EG T 8RS T SR K. BRI, SRR, TH5 iR B R, X
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A TTC LA Z A, 2008)MEMR AT /1, FIH DPS @EAT 4 707 (2 B L BRI RS S T BRI R 5 T
B, NG REROR R G B B KR b B E R B Nz A B AR HE ) .

Y Tk

TA T BRI BEREE, SCIR SO R B, SRR RIS T, IR RS IR0 RIS EE A STA
b S% B R B e iRl JE AR B s Mo 1 B A ST IR % AN B o R B s RS T BRI NS08 R 46 I SE R
7% PHEEEATUNESRIRSE; BIFRSIREEDNIR, HSLBMBERSE. BB, J7 RS
RN CEp N e EP

]
AR RINERIEF SR REECRT (S A5 RS 1101001n)" 3B [, )7
REAREED il B AN =5 SR S5 R 22 6 B

SR
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