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Abstract

With tube plantlets of Aquilaria crassna Pierre. five genotypes as the experiment material, the ef-
fect of 6-BA (6-benzylaminopurine) and IBA (indole butytic acid) on different genotypes and dif-
ferent reproductive material from the same genotype were studied. The suitable plant hormone
combinations of each genotype were selected. The results showed that proliferation rate of dif-
ferent genotype or different reproductive material from the same genotype in Aquilaria crassna
Pierre. had obvious differences and interaction between genotypes and plant hormone was signif-
icantly different as well (p < 0.01). The optimum medium for bud multiplication of five genotypes
with aptical bud was MS medium supplemented with 0.6 mg/L 6-BA and 0.1 mg/L IBA (G1 geno-
type), MS medium supplemented with 0.4 mg/L 6-BA and 0.1 mg/L IBA (G3 and G8 genotypes), MS
medium supplemented with 0.2 mg/L 6-BA and 0.1 mg/L IBA (J1 and Y1 genotypes). The optimum
medium for stem section of G3 genotype was MS medium supplemented with 0.2 mg/L 6-BA and
0.1 mg/L IBA.
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ZERH, SR

fF16-F 2 EEM4 (6-benzylaminopurine, 6-BA) 15|k Z,E& (indole butytic acid, IBA)E R K B AL H )
Bi, fEgHEABHERBARMAENRERRRELS. £R7RY: FTREFLER—EREAEE
MR HITE RE BRI RNAEREEZ R (p < 0.01). SHERBIFRITER FRAERN
BAEWEEFRENAN: G1EEE: MS+6-BA 0.6 mg/L +IBA 0.1 mg/L. G3FIG8EFERL: MS + 6-BA
0.4 mg/L + IBA 0.1 mg/L. J1IMY1EFA: MS + 6-BA 0.2 mg/L + IBA 0.1 mg/L. G3EFB L HFRE
T B AR RIS EEN: MS + 6-BA 0.2 mg/L + IBA 0.1 mg/L.
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1. 5|18

FHUTE Aquilaria crassna Pierre /2 BV KR HEY), Bhmd . ORAHZE. 28, RESARHIEEZZHKR
RO X3, TSR, BT ERer M & RIUTE AT &2 AATRIBHE . XA RTTE L& R BT
PP I R RAR S B WG K 4 13 2 [ 1] (Wl 4a B A ShAE Y E BR A 2 A1) (CITES, Convention
on International Trade in Endangered Species of Wild Fauna and Flora) ¥ &7 il & ¥ i f& i fl . R & 5
TUORRAN S EMAE, K R TAERAE) AR E 7 XA 46 51 MR BE (2] BT 25 B S0 4% [ o) A 6] )
AT GRURAERIAR BN R SR LR R AR BT e, BRI, FRATER XX MRS R T A A
AR EE TR FCIHIP B L T ARUTE L A EE ARG (3] IRAVEIAT & i ot S a7t
Fh R AN [R] B 2 DR R X6 HE 0B ER B B A AR O B 22 5 o AW F 45 A s AT AR DT AL S TR E A
SRR B PR R S R AR R A R

2. MMEFHE
2.1. WEHH

FARPRER B #AH MOLLBIEFE T MOl AE D EOR 5 = W& 0 TA G1. G3. G8. J1. Y1 3L 5 MR
R -

2.2. BB

2.2.1. AEIEEE A EHMFELEL R M
U G1. G3. G8. J1. Y1 ZREBAE TR E 0 DN 6 FREREC LR IR 1), AR
GEE 4, B 6 MR RN, MR EIIEEAN 2 cm~3 cm.

222, PEIEEFEBMN A EHRE LR M

I G3. J1 RS 1 L SRR R 2 Bt 7, il N 3 FHER T L85 R 55 (32 1),
MNEEH G ER 40, TR 6 PRART 2E .

DA_F B 2H S0 P FH RS 7R R F MS AR RS R B (41 IR H2AR 7 /L, JERE 30 g/L, FrfidsdRdk pH
B8 5.8, BiFRIE A 25°C £2°C, HME 12 hd, FREEREE 2000 Ix. BT AFEREE 4 )G, Guit a4
M T BUEFNEE0) BERACLAT) (B Ak 1 B8 (8 1 B0 BF 51 5 (om) H7 3 2F = 5 (cm)
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Table 1. The list of nine

tested formulas and five genotypes

=1 ey o MAIE XA R ANNERRS

A EES WAL BHH A AR HER B
Ml 6-BA 0.2 mg/L I | Gl. G3. G8. Jl. YI
M2 6-BA 0.2 mg/L + IBA 0.1 mg/L AR E Gl. G3. G8. JI. YI
M3 6-BA 0.4 mg/L A E Gl. G3. G8. J1. YI
M4 6-BA 0.4 mg/L + IBA 0.1 mg/L BHIEREH Gl. G3. G8. Jl. YI
M5 6-BA 0.6 mg/L I | Gl. G3. G8. Jl. YI
M6 6-BA 0.6 mg/L + IBA 0.1 mg/L A E Gl. G3. G8. J1. YI
M7 6-BA 0.2 mg/L T G3. Il
M8 6-BA 0.4 mg/L T F A G3. 11
M9 6-BA 0.6 mg/L TR E G3. I

2.3. BIESHT

Hda K SAS BAFEAT AL FE, R =27 Z 70 i) LSD 2 5 LU Bhe: 36 A [F) AR B [ ) 22 7 i 2 1

BEKFHN a=0.05,

W EE KA a=0.01.

3. ARGRE5HH
3.1. FRIMRELEMNTFERE TSN TS IHEKHRE

FERIAY, 6-BA FIT IBA S BEVE A2 K 1 B2 152 0 AR R 0 bR A 002 285 22 S (52 2), PRI ZRY . 6-BA 1 IBA
SRR BAE KR AR B, RS LSD £ 5 HLE T (35 3), G1. G3 AR S K rI A
B, G8. J1. Y1 BB A K S EARIK TR STARMIEEA, B 6-BA WM LTF, BEE 0 & AR
Je R, T IBA BIMER MR, D& IBA BN, BefemBriEKiEE. 6-BA H5EFA 2 M1 H
ERIHE R E Z R GR 2), B, MTASGKEERNMNE, 6-BA FIREER EF-2 it —0 hnm &k
[FEEAL . 6-BA Fl IBA I AR Z AR E (K 2), (ALER—IEF A N IBA MDA B T REE K @ (B 1),

Table 2. Variance analysis for effects of plant hormone on growth of mother tube plantlets of different genotypes of Aquila-

ria crassna Pierre

2. WENIREFRETFWATRESHEREMN G ESH

P 7 RVR HHE SR By Flt W PIE
FeRHY 4 421486167 1.05371542 12131 <0.0001
6-BA 2 3.04982167 1.52491083 175.55 <0.0001
IBA 1 0.28033333 0.28033333 3227 <0.0001
X4 3 0.02758000 0.00919333 1.06 0.3711
FFM x 6-BA 8 0.89530333 0.11191292 12.88 <0.0001
FEHAY < IBA 4 0.03537500 0.00884375 1.02 0.4026
6-BA x IBA 2 0.03228167 0.01614083 1.86 0.1621
FEHA < 6-BA x IBA 8 0.12331000 0.01541375 1.77 0.0930
W 87 0.75572000 0.00868644
st 119 9.41458667
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Table 3. LSD multiple comparisons of influence factors on growth of mother tube plantlets among different treatments

=3 AELEENESESEE KEMEFH LSD ZEHR S

HER A ¥ 6-BA (mg/L) BiE IBA (mg/L) ¥IH
Gl 1.17667 A 0.2 1.18550 A 0.1 1.03467 A
G3 1.12375 AB 0.4 0.97825 B 0 0.93800 B
G8 1.09125 B 0.6 0.79525 C
J1 0.85917 C
Y1 0.68083 D

e ARKE FRERRFE UL E p<0.01 KTEREE, RZERARE. FH.
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Figure 1. The growth of mother tube plantlets of different genotypes in different plant hormone
I TRIHRLETARERRGHATAETHNERSE

3.2. FRIMRE LM TFERE AN & S ERN T E KafN

FERAL, 6-BA. IBA. FEFALE 6-BA AW EAE, FEFAS IBA Z [A]) BAEXS B 8T 2 AR K AR
RIURZE Z2 (2 4), 0T LT 88 2 ¥ (0 AR RO BE DR BRY . B3R AT Ll Bk B2 LE BE B B 9 U . fR4E LSD
ZEWBAHTE 5), Gl FERBIGER F KB R, HOUE G8 JEHAY, J1. Y1 KPR E B 28 (1)
ARKHERE, A2 0.5 em/HH 2). SKITE, 6-BA KEN ETH2 S EEF T o i 8 28 =
TR, (HIEERBAFE, Wm PR E SRR, G3. 1. Y1 X 3 NSRRI 5 R AR A2 0.4 mg/L
6-BA, 1M Gl. G8 iX 2 MK R REFIF R A2 0.6 mg/L 6-BA (K 2). IBA FIIIARER B4 5 G3 1 G8
SRS B P (0w B, (EAE T1 AN YL DRI R 4 P A

Table 4. Variance analysis for effects of plant hormone on growth of proliferation shoots of different genotypes of Aquilaria

crassna Pierre. tube plantlets

4. BEMNTRERATMAET A ER G ERFEREMN G EN T

AR TR H e TR By Flf R PIH
LA 4 19.00069500 475017375 1246.59 <0.0001
6-BA 2 0.11454167 0.05727083 15.03 <0.0001
IBA 1 0.22102083 0.22102083 58.00 <0.0001
X4 3 0.00620917 0.00206972 0.54 0.6540
FEHAY x 6-BA 8 0.35735000 0.04466875 11.72 <0.0001
FEFT x IBA 4 0.10694167 0.02673542 7.02 <0.0001
6-BA x IBA 2 0.01704167 0.00852083 224 0.1130
FFT x 6-BA x IBA 8 0.05148333 0.00643542 1.69 0.1124
R 87 0.33151583 0.00381053
St 119 20.20679917
DOI: 10.12677/br.2019.81003 18 GERYEZ0


https://doi.org/10.12677/br.2019.81003

ZEARH, AL

Table 5. LSD multiple comparisons of influence factors on growth of proliferation shoots among different treatments

5. NELIBENSEHFSEE K MEFH LSD ZEHR S

R A Y% 6-BA (mg/L) Y% IBA (mg/L) Y%
Gl 137250 A 0.4 0.85950 A 0.1 0.86783 A
G8 1.19542 B 0.2 0.83075 B 0 0.78200 B
G3 0.74042 C 0.6 0.78450 C
1 0.41000 D
Y1 0.40625 D

1.8
~ 16 EGl
g 1.4 &3
= 12 u
® ] }—
2 0.8 — 'G8
MY 06 — i
# 04 u
#) 0.2
= 0 myYl

M1 M2 M3 M4 M5 M6

Figure 2. The growth of proliferation shoots of different genotypes of Aquilaria crassna Pierre. tube plantlets in different
plant hormone

E 2. TRHRLETIAREFRETFMATRERENFNERSE

3.3. FRIMRE LM AFERREFHNE R =S EERHRE

AR BUE A 3 RJR 22BN AL ALK, 7 RIG M IRARTT a6 IR AR3 7 2= 304
FER, 6-BA. IBA. FEHLE 6-BA Z AL FERIALE IBA Z AV ELAR G v O 1G4 A5 2 72
HRIREZZ S, HAHS 6-BA. IBA WA AR A W& Z (L 6), FrbL, AOEERA. #EKid
bt SR FE R RSN T AT a0 (B A B, B PR Y 5 3 IR R S A B R Z R 1 e i (3
AEJTo 5 PP AIEMERE AW R s (R 3 DNMRIR(A 3), Y1 ZENRAIEERE St G {E
o 3.5 £, HOGE I PR, WAEAERGE 3 f%, Gl G3. G8 MG ERE NSRS, BEARL 2.5
(R 7). BTEERY 6-BA MIAIEM, X THERIBSIMERE, EEER 6-BA KIKEKIER
FEEAEH MR AL IBA W AERIWARK, M IBA J5, S(ERAEAEV 8 T . ZR3EEFTE 6-BA.
IBA = Z A AZ AR, AR AN F] 25 PR R B SR O E L SR, DUIS B e SR

Table 6. Variance analysis for effects of plant hormone on proliferation rate of different genotypes of Aquilaria crassna
Pierre. tube plantlets

F 6. AEMTREREFHAETAEHISEGREMNFTEN T

AR FE AR Sl S5 A oy FlE R PlH
FEPIH 4 34.20227000 8.55056750 399.58 <0.0001
6-BA 2 9.09707167 4.54853583 212.56 <0.0001
IBA 1 237164083 2.37164083 110.83 <0.0001
X2 3 0.08868917 0.02956306 1.38 0.2538
FEPHM x 6-BA 8 0.59374500 0.07421812 3.47 <0.0016
FERM x IBA 4 0.40763000 0.10190750 4.76 <0.0016
6-BA x IBA 2 0.02163167 0.01081583 0.51 0.6050
EFA x 6-BA x IBA 8 0.38563500 0.04820438 225 0.0309
RE 87 1.86168583 0.02139869
Bk 119 49.02999917

DOI: 10.12677/br.2019.81003 19 JERZIEERTI


https://doi.org/10.12677/br.2019.81003

ZEHARH, L

Table 7. LSD multiple comparisons of influence factors on proliferation rate of Aquilaria crassna Pierre. tube plantlets
among different treatments

#= 7. FRLEEFMAT N ERISEGRTME T LSD ZELEST

R WE 6-BA (mg/L) YoM IBA (mg/L) ¥WE
Y1 3.60083 A 0.6 2.96450 A 0 2.82967 A
1 2.99250 B 0.4 2.78975 B 0.1 2.54850 B
Gl 2.35500 C 0.2 2.31300 C
G3 2.28000 CD
G8 2.21708 D

5.00
4.50
4.00
3.50
——G1
& 3.00
o 250 —i—G3
o - G8
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1.00 —fe=Y1
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Figure 3. The proliferation rate of different genotypes of Aquilaria crassna Pierre. tube plantlets in different plant hormone

3. REBRAE T A REER AR & S A
34. PRIRRELLX A REREFHRAEAEHRERAOR N

THADTE BUE T I R AL I RAE A [F) R R B 2 1) 22 Sl S 28 (32 8), G3 I G8 JERI BB 4 5 A
HUGE GU AR, Y1 A J1 FERIRHA R 5 BRI 9)o 6-BA A1 IBA X #5 3 K TR B 30 A4 (1 5 i 1S4l L
BFECE 8), mIRIER) 6-BA HERE Ve v OB ITERE, T IBA A REJAR BUE 1 I BIELCE 9).
P Y 6-BA I EAF MR R (% 8), G3. G8 HEFBU/E 6-BA N 0.4 mg/L I, BISMLANTIZIE 10%,
T FIRE 6-BA MKEE R I, Y1 BB B % 0 (15 4).

Table 8. Variance analysis for effects of plant hormone on vitrification rate of different genotypes of Aquilaria crassna

Pierre. tube plantlets

* 8. MENTREFRETFHATAEGTBUEMNFESHT

AR TR H A P Y7 Fff R P
B rpis 4 0.15483667 0.03870917 36.36 <0.0001
6-BA 2 0.06073167 0.03036583 28.52 <0.0001
IBA 1 0.01408333 0.01408333 13.23 0.0005
X 41 3 0.00038000 0.00012667 0.12 0.9487
RN x 6-BA 8 0.08571833 0.01071479 10.06 <0.0001
FHE < IBA 4 0.00736667 0.00184167 173 0.1506
6-BA x IBA 2 0.00158167 0.00079083 0.74 0.4788
FEFZY x 6-BA x IBA 8 0.00626833 0.00078354 0.74 0.6595
R 87 0.09262000 0.00106460
st 119 0.42358667
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Table 9. LSD multiple comparisons of influence factors on vitrification rate of Aquilaria crassna Pierre. tube plantlets
among different treatments

9. TR BB ERINBUFME T8I LSD L ELLRAR

R BLIET 6-BA (mg/L) BL[ET IBA (mg/L) BoLiE
G3 0.093750 A 0.6 0.075750 A 0 0.055500 A
G8 0.071667 B 0.4 0.035000 B 0.1 0.033833 B
Gl 0.049583 C 0.2 0.023250 C
1 0.006250 D
Y1 0.002083 D

0.25
0.20 / —
® 0.15 ——G1l
% / ---G3
A G8
& 010 S
’\ / / —e=]1
0.05 —H=Y1
0.00 ‘ : . A

7oy ZS 7S Z

M1 M2 M3 M4 M5 M6
Figure 4. The vitrification rate of different genotypes of Aquilaria crassna Pierre. tube plantlets in different plant hormone
4. TRIMFLETAREERFHAE X EERBIBLLL A
3.5. ANEIEER KA E R R 3 A 0E X

AMLEEAIAY L R B A A 1 B G A BT il R B R, SRS ADRHI 22 7 AR 2 25 oM 1A
BRI EAARCE 10, & 1) SEREARMETEAM R AR RN, 6-BA. BIAMEL 3 & Z 1A A AR
R 2 22 57 (2 10)e AR TIUZF 0 B o0 STE AR B E 5 BB R B 6-BA WREZ I T T s (2
11, K 5), SATBEFEREAEHHIE . AN REE R A (7 ST ARG (E 8 IR B A —FF, 24 6-BA
WEAFERS, SAWERE EAMLL, G3 SRR IR ulE w3 B Hos T 300 41%, 10 J1 26
R TE T 2 R w0 e e RN 7% (181 5), PRk, B W AR, G3 FEI RS0 2 1B
DI KR B Th, T I 3 R 2 PR A A 5

Table 10. Variance analysis for effects of plant hormone on proliferation rate of different genotypes and different reproduc-
tive material of Aquilaria crassna Pierre. tube plantlets

F 10. FEMNARERBTFREEM R EHAE A EREERREWNGEES T

P 7 RVR H SR By Flt WE% PIE
BER Y 1 2.66020833 2.66020833 147.26 <0.0001
6-BA 2 3.45317917 172658958 95.58 <0.0001
LHEMRL 1 227070000 2.27070000 125.70 <0.0001
X4 3 0.04735000 0.01578333 0.87 0.4646
HHA < 6-BA 2 0.27365417 0.13682708 7.57 0.0020
BRI > BHEI R 1 1.23520833 123520833 68.38 <0.0001
6-BA x EHEM K 2 0.28501250 0.14250625 7.89 0.0016
RN x 6-BA x ERiHE 2 0.20490417 0.10245208 5.67 0.0076
R 33 0.59615000 0.01806515
it 47 11.02636667
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Table 11. LSD multiple comparisons of influence factors on proliferation rate of different reproductive material of Aquilaria
crassna Pierre. tube plantlets among different treatments

#F* 11. FELEBETREZEEM R E B ESHFMEFH LSD ZLELRST

He 2y HfE 6-BA (mg/L) ¥ LA R YA
1 3.23458 A 0.6 3.29813 A TETRE 3.21667 A
G3 2.76375 B 0.4 3.05188 B A IRE 2.78167 B

0.2 2.64750 C
4.00

3.50 /.__—_._.7‘7
- -M

2.50 g
f’é J

2.00
1 ——G3
) 1.50 ——J1

1.00

0.50

0.00
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Figure 5. The proliferation rate of different genotypes and different reproductive material of Aquilaria crassna Pierre. tube
plantlets in different plant hormone

E 5. TRHZRAETAREFREAFEEM HEMAET R EEREERY

TiES NN, B RN S, BEAR B, 6-BA K EATZ I EAERRI T K5
FEESFER 12)o X TG R E B A RAMY e M A S I E R R 1), i HE
WA R S BB RN 13). A FEEEE RN R B G R 2 RE A I — R X T J1 R,
DA 0 ZF G 1 D BT AR SR A R 388 (7 2 1) o P2 R 2 B 6-BA YR T i i B AR (K 6), X — 4tk
DLA THZE R WM B MRS B2 —FE . BT G3 ZERAY, DLETIZFRE N B AR 38 (8 37
2RI 2 SEBEE 6-BA W T M THiE, 24 6-BA IR — B Th sy, BEHT 2R B 4 R (8 6),
AT T 25 ST (0 3 12T 2 T FE B 6-BA YK RO T i i B AR AR, D6 G3 JE R B ) 2 T 28 < A
KL 6-BA IR 52 14 5 5

Table 12. Variance analysis for effects of plant hormone on growth of proliferation shoots of different genotypes and differ-
ent reproductive material of Aquilaria crassna Pierre. tube plantlets

= 12. HEMNFRERBTEEEM SRR A ERRENRFEREMOFEDR

A FE R H HE TR B7 FfE RS
LA 1 0.37453333 0.37453333 197.81 <0.0001
6-BA 2 0.25298750 0.12649375 66.81 <0.0001
LI 1 0.35020833 0.35020833 184.96 <0.0001
X 20 3 0.00541667 0.00180556 0.95 0.4261
HHA x 6-BA 2 0.17562917 0.08781458 46.38 <0.0001
FEFIR < EHERRL 1 0.08840833 0.08840833 46.69 <0.0001
6-BA x EIE Rl 2 0.11512917 0.05756458 30.40 <0.0001
FERA x 6-BA x FHM KL 2 0.05980417 0.02990208 15.79 <0.0001
RE 33 0.06248333 0.00189343
it 47 1.48460000
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Table 13. LSD multiple comparisons of influence factors on growth of proliferation shoots from different reproductive ma-
terial among different treatments

% 13. NEEENEEEMRHEEH FEEE KEME T LSD ZELLRST

He 2y HfE 6-BA (mg/L) ¥ LA R YA
G3 0.69833 A 0.2 0.69313 A TETHRE 0.69542 A
5l 0.52167 B 0.4 0.62063 B A IRE 0.52458 B

0.6 0.51625 C

1.00

0.90 A

0.80 A\

070 %%
T )\
G 0.60
= 0.50 \ / \ G3
g o o \/ \ e
iR 0.40
= v —-]1

0.30

0.20

0.10

0.00
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Figure 6. The growth of proliferation shoots of different genotypes and different reproductive material of Aquilaria crassna
Pierre. tube plantlets in different plant hormone

E 6. FEIMZRAETARERBFIREEM A AT A EEEENFNERSE

4. BE5IR

HT 2 B0 B R & B R, 33T MO R FE R A 1) 22 e e . R A SRR AN [ 1) i [
TRUGHERA KGR, LR — PSR AL LL AT ARG 3R (5], 2 BUE YA [F) 2 D5 B 4R 21 855 77 i 75 22 1)
SAFANRAAIE, A 50 ER O AR AN [R5 (R Y R AT 2 R 55 IR I () B A (B I 7 AP A R 35 22 (6], R AMNET &
F7]s ANELS]S ROPHEEFHO1. BEJK[10] ARAR (1155 R IO 2L 9305 TR AT 0 A AT AN [R] 32k DR Rt 3 7 2
AN —FHE B

AT R FREE RE, Toil 2w T K B AL 2 25 THUZF PR BB AL, AN (7] 358 DR R X 3R 11 e
REERE R 2. R A AFEI R A S AT I E R R T 3 MR SEAS. B KHE
B B, 125 6-BA MRBEAE— & Y I 9 ol B8 s G Ak [ 12], (A2 SEOLUE M g i Ll Bt
[13] HRUUFE (Aquilaria malaccensis)F1 -+ 1% (Aquilaria sinensis (Lour.) Gilg) it 2H 2155 720 e th 3R B it 5
6-BA WRFERIFH R, TR A IMEIIALREA[14] [15]. EIERIHERE R AT LR 23N 1IBA )5,
BB KR TR, A RS E RS ILR 5], fER IR I R N IBA #2350
WA, WA REIET S ERBER,  [RIR L 2 G E B s A Lu ], AEAEAN Ak R B
EE AR F RN — o G 1 2 R B 3840 P e 25 o K v, AR BG (A8 B0 I, SR8 51 6-BA IV FE 22 0.6 mg/L,
BART LU A RO = B 2.8 £, RNt S B L3R B 1%, TFRINA IBA 0.1 mg/L )&,
ALK PR AL EL B R R3] 4%, REHMEMSER MRS 25 5, KWL 7 L) EENEORTERR. G3
AT G8 BRI AL (B A5 B mA, SO 2 B4k, KA 6-BA 0.4 mg/L + IBA 0.1 mg/L [ E 204 7] LA
DRSS A5 2000 2.5 A5 RN B A0 LA A HIAE 5% AR o J1 A1 Y1 RIS B e s 2 M, AR
Dy BEEEA, ARSGE S TR, O TR AT REAR R AR AR P 1) 7 i (A], SR A 6-BA YKFE 0.2 mg/L + IBA 0.1
mg/L IR A IR A IER .
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