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Effect of Different Grafting Treatments on Seedling Growth and Afforestation

of Aquilaria sinensis
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Abstract To explore the grafting seedling technology for fragrant resin—producing varieties of Aquilaria
sinensis and obtain the optimal grafting method, a three—factor orthogonal experiment was conducted involving
the scion position, rootstock height, and rootstock thickness to investigate the differences in grafting seedling
rate, seedling shoot length, diameter at the grafting position, leaf growth, and growth performance after affor-
estation ( afforestation survival rate, seedling height, and ground diameter). The results showed that the root-
stock ground diameter was the main factor affecting the seedling rate, shoot length, grafting interface thickness,
seedling height, and ground diameter of the grafted seedlings of A. sinensis. The scion position significantly af-
fected the seedling rate and leaf growth of grafted seedlings of A. sinensis (P<0.01). The effects of rootstock

height on shoot length, grafting interface thickness, and survival rate were significantly different (P<0.05).
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The recommended grafting methods for fragrant resin—producing varieties of A. sinensis involved using an upper

scion, a rootstock with a ground diameter above 1.2 cm, and a rootstock grafting height of 10-12 cm.

Key words Agquilaria sinensis; easier induced agarwood strain; grafting
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Table 1 Orthogonal design of seedling grafting for fragrant resin—producing varieties of Aquilaria sinensis
b3 ke A FERETE B fili AHKLEE/cm C hli AR R /cm
Treatments Combination A Position of scion B Diameter of the rootstock C Rootstock height
T, AB,C, T <0.8 6~8
T, A,B,C, T 0.8~1.2 10~12
T, A,B,C, T >1.2 14~16
T, A,B,C, H <0.8 10~12
Ts A;B,Cy h 0.8~1.2 14~16
T, A,B.C, i >1.2 6~8
T, A;B,C; I <0.8 14~16
Ts A;B,C, *+ 0.8~1.2 6~8
T, A;B;C, I >1.2 10~12
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Table 2 Growth performance for fragrant resin—producing varieties of Aquilaria sinensis strains at the seedling stage

b Lo 7 IRV
i?aj:iTs Fcfr Ki K2 K3 liiife Pii{tl}‘\es
FE 2R/ % BB 32.56+14. 36b 49.56+21.30a 47.33+22.20a 17. 00 B>A>C
i A% 20.77+3. 81b 50. 66+16.91a 58.00+13. 09a 37.23
il A e 44.11%19. %4a 41.11221.63 a 44.22+21.73a 3.11
RS/ em AL 17.21%3. 75a 16.59+3. 41ab 16.38+3. 82b 0.83 B>C>A
i A% 14. 52+2. 55¢ 16. 19+3. 48b 17. 86+3. 72a 3.34
Tl A e 15.61+3. 48b 17.21+3. 89a 17.23+3. 34a 1.62
I3 CUHLEE /cm E2 T A 1. 6320. 37a 1. 6320. 35a 1. 69+0. 38a 0. 06 B>C>A
A% 1. 52£0. 35¢ 1. 60£0. 34b 1.75£0. 38a 0.23
[ N 1.52+0. 34b 1.72+0. 36a 1.72£0.37a 0. 20

T BRI, AR AR BRI NHER AL B, C; AN TH ORBULREER K1) . P8 (ORBULREEE T K2) il 1
(RFALFEEAL K3); i AHAZR H<0.8 cm (K1), 0.8~1.2 cm (K2) F>1.2 cm (K3); A AKREE RN 6~8 cm (K1), 10~12 cm
(K2) M14~16 cm (K3); ARREVNGFRFIRFE—~HNEARFKFMZEFBE (P<0.05),

Note: The scion position, rootstock diameter, and rootstock height were factors A, B, and C, respectively; the scion position was lower part
(high lignification degree K1), middle part ( moderate lignification degree K2) and upper part (low lignification degree K3) ; rootstock diam-
eter were<0.8 cm (K1), 0.8~1.2 cm (K2), and>1.2 cm (K3); rootstock height were 6-8 cm (K1), 10-12 cm (K2) Fl 14-16 cm
(K3); the different lowercase letters indicated that there were significant differences between different levels of the same factor ( P<0.05).
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Table 3 Leaf growth and development performance for fragrant resin—producing varieties of
Aquilaria sinensis grafted seedlings at seedling stage
=4 S .. o
"ljil;‘:i/]t; Fl;l:frs ki K2 K3 Rzznfe piiii)\es
M4 /cm R 3. 64+0. 98b 4.49=1. 45a 4.73%1.35a 1.09 A>C>B
A AR 4.33x1.38a 4.30+1.48a 4.43+1.28a 0.13
Tl A g BE 4.55+1.41a 4.35%1. 24ab 4.19+1.43b 0.36
$5/cm BEREER AL 4.04%1.35¢ 4.73£0. 99b 5.07+0. 84a 1.03 A>C>B
A A% 4.55+0.91a 4.64x1.37a 4.77+0.92a 0.22
Tili A 8 i 4.72+0. 98b 4.78+1.37a 4.54+0.97ab 0.24
MR /em?® AR 11. 64+4. 34c 17.57+8.75b 19. 54+7. 66a 7.90 A>C>B
A A% 16.34=7. 81a 16.37+8. 7a 17.31%7. 55a 0.97
Tk A 17.67+8. 11a 16. 98+7. 8ab 15. 72+8. 15b 1.95
MK /em RN 12.44+2. 37¢c 15.29+3.77b 16.28+3. 19a 3.84 A>C>B
A A% 14.78+3. 61a 14.71%3.92a 15. 17+3. 24a 0. 46
Tili A 8 i 15.29+3. 58a 14.93+3. 41ab 14.57+3.72b 0.72

T EHAL, AR AR AR ERKUCHAR A, B, C; ARVNEFRFIRE—RZAFAFEZER:BE (P<0.05),
Note: The scion position, rootstock diameter, and rootstock height were factors A, B, and C, respectively; the different lowercase letters indica-
ted that there were significant differences between different levels of the same factor (P<0.05).
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A
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WIERKEMERBE (P<0.05); ARAESAMAH
AEGEFMAGEN AR AMMEERKZRYE
% (P<0.05), XJHEMAEERAZIA R E,; AW
Bl A 150 B R 7 5 245 7 il 2R 0 e T s MR B0 3 22
SERE (P<0.05), HXFH & AIHLAR 1 52 i Y AN i
=, AR S 45 8 R G OSSR
K2R = R HE T 2 0 A AL > Bl AR e B S AR M A
T2 M) A 7 57 445 A i 7 B0 4 1 oo 0 ML AR 1 TR
2B HEF 2 R i A A > il A B > 4 AR A

FAREA M2 X (KT 5) 45 7 i 28 I8 200 S Ak 4]
ARKGEFESEMN (£4), EEEIAR R D, b
G L 3 B NG AR R = A 1 D = ol
16.87% ; FEREARMAZF RS, 0.8~1.2 cm AbHAY
A FE AR TS <0, 8 cm AMFEIRET 9. 13% 5 1ERY
KEEERZED ) 10~12 cm 1 14 ~16 cm 4031 F-
5 AR TS R 83.33%, T 6~8 cm 4B,
FEFEREP AL . AEAHIAR 0. 8~1.2 cm FIfli A =
FE 14~16 cm AbBE ) IR 5 457 S RIGH R
KR EAE, HEsr5 0 81.44, 87.95 F1 80. 80
cm, HIARSRHIN 2,84 3.07 F12.82 cm,
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Table 4 Growth performance for fragrant resin—producing varieties of Aquilaria sinensis in early forest stage

=N K] 25 5 v
i?:i/fs Fla_lcto%rs ki K2 K3 éiijgée Pii{t'jl\es
EHRRTE R/ % BEREAL 72.73+16. 18b 85.00+15. 08a 80. 00£12. 06ab 12.27 A>C>B
T AR A2 76.36+17. 48a 83.33+14.35a 78.33+13.37a 6.97
fili A g B 78.33+5. 77ab 88.33+15. 86a 88.33x15. 86a 10. 00
TR/ cm HERE IR 75.18+16.72a 81.44+15.47a 76. 86+18.22a 6.26 B>C>A
T AR A% 70. 66+13. 55b 75.34%15.13b 87.95+17.22a 17.29
il A e B 74.02+15. 07b 78.41£17. 59ab 80. 80x17. 39a 6.78
HfE/ecm HAETRA 2. 64£0. 60a 2. 84+0. 54a 2.70+0. 64a 0.20 B>C>A
T AR A2 2. 46+0. 46b 2. 640.51b 3.07+0. 61a 0. 61
Bl A e 2.58+0. 52b 2.76=0. 60a 2. 820. 63ab 0.24

TE: HREARAL, TS ARMAR ARG AR R RO H R AL B, C; AIR/NG FREFOR A — R R AR E 25 22 (P<0.05),

Note: The scion position, rootstock diameter, and rootstock height were factors A, B, and C, respectively; the different lowercase letters indica-
ted that there were significant differences between different levels of the same factor ( P<0.05).
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2.4 BAESLEERRAGESEREXRESH (F5); MRS T A AR 5 W E VR EARG (P
PEARNIGIEAL BT, RS 4% CORLE <0.01) ; ARG RS HABMR IC B A, i
T RN M AR 22 () 2 B B IEA G (P<0.01) FAR R B MR ] A P IEA G (P<0.01)
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Table 5 Correlation analysis of grafted seedlings traits for fragrant resin—producing varieties of Aquilaria sinensis

[esrup:ili RS FH 5 Az ARG R L S R N TE AR DB S

,E z:{ljt(s Diameter at Grafting Seedling ~ Ground Afforestation Leaf Leaf Leaf Leaf
grafting positon seedling rate height diameter survival rate length width area perimeter
E(lEiERN 0.83" 0. 64 0.88*  0.89"" 0.32 -0.05 0.14  0.01 0.01
jzeeampilicy 0.56 0.86""  0.87"" 0.56 0.37 0.55 0.44 0.47
RS 0.73" 0.73" 0.41 0.32  0.39  0.35 0.33
i 0.95" 0.42 0.30  0.41 0.35 0.35
iz 0. 40 0.28 0.40  0.33 0.33
TE MR 0.32  0.40  0.37 0.40
RIS 0.96"* 0.99""  0.99*
L 0.98"*  0.98"
TR 0.98""

T RN RE (P<0.05), ™" FARMRER B (P<0.01),
Note: ™ indicated significant correlation (P<0.05), " indicated extremely significant correlation (P<0.01).
2.5 BEFEEEIEN R 10~ 12 em) A5 HUCOH T, (GEREFPRR+HiGA

KRB REOEX AR N ZA G TN, >L2 em MR+ S 6~8 cm) 4G, FIRHK T,
FHEWIZ AR RS R, FHSREBR, ¥ (P H+0.8~1.2 ecm iR+ E 14~ 16 cm)
MAIARTE 5 2575 i R AR E KRR IUBE (R6),  HE, T, (FEBETH+<0.8 cm A AR+EHE R 6~8
EFRERRAE T, (EHLEIBHREARS1L 2 em+lE om) AHEMIZERTSRAL,
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Table 6 Comprehensive evaluation of different treatments of grafted seedlings for fragrant
resin—producing varieties of Aquilaria sinensis

MR Traits T, T, T, T, T, T, T, T, T,
AR 0 0.58 1.00 0.38 0.59 0.58 0.14 0.29 0. 80
jzeampilicy 0 0.44 1.00 0.63 0.71 0.53 0.59 0.48 0.98
IS 0 0.27 0.56 0. 09 0.96 0. 82 0.02 0.71 1.00
e 0 0.29 1.00 0.51 0.71 0.87 0.32 0.32 0.93
itz 0 0.31 1.00 0. 49 0.70 0. 87 0.30 0.31 0.99
TE ML % 0 0.29 0.43 0.43 1.00 0.29 0.57 0.29 0.43
RIS 0 0.01 0.28 0.91 0.58 0. 87 0. 94 1. 00 0.85
L S 0 0.25 0.48 0. 96 0. 66 0.78 0.90 1. 00 0.98
ATyl 0 0. 04 0.35 0.95 0. 64 0. 82 0.91 1. 00 0.93
LIRS 0 0.04 0.41 0.95 0. 66 0. 81 1.00 1. 00 0.91
oIy 0 0.25 0. 65 0.63 0.72 0.72 0.57 0. 64 0.88
He44 9 8 4 6 3 2 7 5 1
VI ) B R, LR SR Bl
3 &Sk Kb, LA CKFRRER) BRAEK

BRI AR BE 28 i R RS 2, MRS (R RE ) M AE K
PRI ALK, BEARRRRE SRR, 2%, UIRETIR S AR RS B R EE XA Ca-
FIRT G 25 i R AR P A& (RIALRRE  mellia oleifera TR45EH T WG 2% S AE K m Y (B
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