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Abstract: [Objective] This study aims to develop an efficient tissue culture propagation system for Eucalyptus maidenii and
identify high- performance genotypes, thereby establishing a theoretical and technical foundation for large-scale seedling production.

[ Method] Seeds from elite E. maidenii families were used as explants. Using full factorial and orthogonal experimental designs, the
optimal culture conditions were determined for primary culture, subculture proliferation, adventitious root induction, and hardening. The
selected optimal proliferation and rooting media were then applied to axenic seedlings of different genotypes to screen genotypes that
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exhibited both high proliferation efficiency and robust rooting competence. [Result] The optimal conditions for the primary culture and

subculture of sterile stem segments of E. maidenii are MS medium supplemented with 0.5 mg/L 6-BA, 0.6 mg/L NAA, 20 g/L sucrose,

and 4.5 g/L agar, resulting in a 100% axillary bud induction rate, a 10.40-fold monthly proliferation rate, a plantlet height of 1.14 cm,

and robust shoot clusters. Adventitious root induction is optimally achieved on 1/2 DCR medium containing 0.6 mg/L IBA, 0.3 mg/L
NAA, 1.0 mg/L ABTI, 20 g/L sucrose, 5 g/L agar, and 0.16 g/L activated charcoal, with a 86.67% rooting rate after 20 days. A 1:1:1 (v/
v/v) mixture of humus soil, vermiculite, and peat soil provides the highest transplantation success, with a 76.67% survival rate. A total

of 118 E. maidenii genotypes were evaluated for proliferation and rooting capacity, from which one superior genotype (G116) with both

high proliferation efficiency and strong rooting ability was selected. After 60 days of culture, G116 exhibits a 11.76-fold proliferation

rate, reaches 1.65 cm in height, and develops robust shoot clusters. This genotype also demonstrates a 93.33% rooting rate within 20

days of culture. [Conclusion] The research successfully developed an efficient in vitro propagation system for E. maidenii and selected

one genotype exhibiting superior propagation traits. This methodology enhanced seedling production efficiency.

Keywords: Eucalyptus maidenii; aseptic seedling bottle culture; tissue culture rapid propagation; genotype screening
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*1 BHEFRAEFEFSLEFAWEIT
Table 1 Full factorial experimental design for adventitious
bud induction in E. maidenii

SRS 6-BA W J¥ NAA W%
Handling 6-BA concentration / NAA concentration /
combinations (mg'L™) (mg'L™)
1 0.5 0.3
2 0.5 0.4
3 0.5 0.5
4 0.5 0.6
5 0.6 0.3
6 0.6 0.4
7 0.6 0.5
8 0.6 0.6
9 0.7 0.3
10 0.7 0.4
11 0.7 0.5
12 0.7 0.6
13 0.8 0.3
14 0.8 0.4
15 0.8 0.5
16 0.8 0.6

125 HTFHIHEEBR

AEMREEFR 30 d J5, ERRAERKEE. BK 1 om
DL RAARE, fE= NP 3 d, i ) &
RBKERIE, 3 d JEBUHREIET, Bk B ik
Frdk, BRBAFEERS (K3, EEANEIFT
15 d 5 B =Mk E 97 . A0 EE 30 ARAEAR
B, F#k 30 d R4 s R .
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Table 2 Orthogonal experiment for inducing adventitious roots of E. maidenii

Rip s JhsE 4 A - IBA WK NAA R ABT1 KR
Test No. Processing combination Basic medium concen}lratlon / NAA concer}tlratlon / ABTI1 concetlltratlon /
(mgL) (mg'L") (mg'L")

1 AIBICID1 DCR 0.6 0.1 0.6

2 A1B2C2D2 DCR 1.0 0.2 1.0

3 A1B3C3D3 DCR 1.4 0.3 1.2

4 A2B1C2D3 12 MS 0.6 0.2 1.2

5 A2B2C3D1 12 MS 1.0 0.3 0.6

6 A2B3C1D2 1/2 MS 1.4 0.1 1.0

7 A3BI1C3D2 1/2 DCR 0.6 0.3 1.0

8 A3B2CID3 1/2 DCR 1.0 0.1 1.2

9 A3B3C2D1 1/2 DCR 1.4 0.2 0.6
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Table 3 Transplanting design of different seedling substrates
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DA il
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A: growth status 90 days after seed inoculation; B: growth status 30 days during proliferation; C: growth status 60 days during proliferation.
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Fig.1 Seed germination and adventitious bud proliferation growth status of E. maidenii
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Fig. 2 Effects of different hormone ratios on the primary culture of E. maidenii aseptic seedlings at 60 days
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Fig. 3 Effects of different hormone ratios on the
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Fig. 4 Changes of rooting trend of E. maidenii
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Fig. 5 Effects of different basal medium types and hormone concentration combinations on adventitious root induction in E. maidenii
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Table 4 The effect of different substrate ratios on the
transplant survival rate of E. maidenii
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BRI AR SAAR TA] (7.19 ~ 12,00 d) « AR
(0% ~ 93.33%) . “FIRK (0.50 ~ 1.79 cm) Hl
TR (1.00 ~ 1.59 %) WIEFEN R % %
F(P<0.00). HA G116 W AR (7.19 d
AME (93.33%) « FHAEMREKE (159 %) 1F
10 NMEF R R I E L, HAPREK N 1.01 cm,
B G20 (1.79 cm) . G317 (1.69 cm) . G366
(1.26 em) %0, {HJGH4kEAK: G667 HEH
RIKAERE (71.67%) FFHARTE (8.59 d)



46 3%

A2 S A s AN e O 211

RILIR 25 HoAd I R Y (9 AR AR A 1 R B 2%,
G517 fEZBE TR AT T VEAEM . g8 LRTiA, Bo%
20 d J5, 10 PMEEFEB AR EE ) SR Gl16,
G667 IR, G517 NAEMRE /1 Z WAL R Y . (R,
118 /N E: A A B g ) e I B R A G116,

3 % i
3.0 MTEESMAESSAEES

G A T B A MU T JRE AR A 43 1 7 1D T
AN, 15 2 (3 25 U7 A AT DL S A (175 e

K, REmHAEER U TR T BB
Tolt 1z R AR R, YRR T R AE R TS B ) [R] IR PRI
O o b AL I =il B NS S e o 7o
HEEMNIRE, KRS HENEE T IEE
LGt U, SR 75% BRI 15 s, 0.1% FFk
1263 min, ARG GRISHIE 8.8%. MALIHE
AL R TR TE R0 0.5 mg/L 6-BA 1 0.5 mg/L
NAA ] MS 532 F b, 853590 d J5 8 2 F 7 ik
83%, HICH WA Fit, AWK AT
BE T IEFNRE F7 56 4E F T B A TG B S AR 0V T
il % o

x5 HFRIBMEERREGESESR

Table 5 Analysis of variance of various indicators among 118 genotypes of E. maidenii

b AR SRR TR H Y05 F 14 Py
Parameter Source of variation ~ Sum of squares  Degrees of freedom  Mean square F value P value
e il 517.919 117 4427 18.674 0.000%*
S 20 1 "
Mean bud induction 41 55.942 236 0.237
time /d Bt 573.862 353
r A 2271.924 117 19.418 1.502 0.005%*
W S I
Axillary bud induction 41N 3051.970 236 12.932
0,
rate /% it 5323.894 353
o i) 1074.260 117 9.182 21.745 0.000%*
30 d HY AR EL
Y
30-day multiplication coefficient ele 99.650 236 0.422
st 1173911 353
I il 7.237 117 0.062 2.583 0.000%*
30 d TS HIf)
30-day average shoot HA 5.652 236 0.024
height /em Bit 12.889 353
e 48 3231.628 11 27.621 22.198 0.000%*
60 d SEFH AL HHe] ! !
60-day multiplication 41 293.659 236 1.244
coefficient it 3 525.087 353
e A 1 11 ) 2.71 .000%*
60 d I H 7] 9.193 7 0.079 715 0.000
60-day average shoot HHN 6.830 236 0.029
height /em Bl 16.022 353
tok POREFMEFE (P <0.01) . **indicates a very significant difference (P < 0.01).
<6 BILEEIRVRRIET R REKE
Table 6 Component loading and contribution rates
sk 5 %47 Principal component loading
AR . S . S
Parameter FHA 1 F S 2 F Y3 FHST 4
PC1 PC2 PC3 PC4
P15 i 2F i) (5] Mean budinduction time /d -0.242 0.488 0.003 0.882
i 2£155 5 % Axillarybud induction rate /% -0.003 0.708 0.316 -0.654
30 d H45E %34 30-day multiplication coefficient 0.331 -0.015 0.407 0.279
30 d “F¥J 15 30-day average shoot height /cm 0.245 0.259 -0.531 0.355
60 d B4 (%41 60-day multiplication coefficient 0.333 0.020 0.374 0.363
60 d “F-¥J i 1= 60-day average shoot height /cm 0.281 0.196 -0.453 -0.315
FF{iE{H Bigenvalue 2.392 1.183 1.120 0.609
TTHRZE Contribution rate /% 39.875 19.714 18.669 10.154
23t 5Tk % Cumulative contribution rate /% 39.875 59.589 78.258 88.412
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Fig. 6 Clustering heatmap of the proliferation capacity
among 118 E. maidenii genotypes

32 ETF#HRER

YA R IR R, B3 A K
R A 094 T b X R A T A K R A B K R
Mg 0220, 3 3% 3 P AR K T T 7R 2 RN I X B
B R AR AN AR A AR A O T B A O IR A
B2 OHEW AR, REAETHRBZERESN
A KT F N 6-BA FI NAA H AT, 7R {3k
R R R, 0] DA A 4 2T Ak
BRI g% MR, BB ST
RIUFAEKBET TN 0.5 ~ 2.0 mg/L 6-BA Al
0.1 ~ 1.0 mg/L NAA, SR EFEN 70.2%; £/
WU R R, RS SRE A KBERR TN
0.4 ~ 0.8 mg/L 6-BA 1 0.2 ~ 0.8 mg/L NAA; T
e 2 B TR, s A KR L TN 0.6 mg/L
6-BA F10.5 mg/L NAA, %5 Rk 83.33%. A

W56 % FE R R 15 T 28 . I BEL A ORI~ 2 v v
3ANFERR, RIS E S 0 BOE A KR N
0.5 mg/L 6-BA 1 0.6 mg/L NAA, i F % Xy
100%, #SREMNFHRES, AKEE. A5
RERSGWAM AL REEER, HERAK,
5 TR AT i A AR AR 1 JE DR Y L A A SR A R Ak
TR A K AR T 7 R U R FE R ] 2

33 BT R4rKiEE

AN T8 2 (1 386 BE RE ) 72 Y8 1 AE ) RE TS S8 AR
LAY ST PR OB DR 3%, T A/ 1 4 0 20 R =
TR RMAERK R R P agg R
MR ZRIEIR T T 6-BA. KT+ ZEA. NAA 4 Fh
PR B TR E S E I Re I, 45 REK W 6-BA
BT E AR R, (HIE AR 2 5.
/i U R T e 2 PR 4 i 4 24 3 6-BA RIZE
K& IBA FEHCAE T, X6 BT A% 4 B 1) 5500 B 97 4%
PEHATIRTL, S5 EoRHE% 60 d B 38 5 A5 50 o
SR 3.70 A 8.14 £, BB AR B FH R — 1 40
RFUF. TRRINSE B IR FU R IR R AE 4k
REGFEIE TN — & B 1) NAA 1] LU A ZF 1)
HAK. BT, RRER A FHKE 6-BA I
NAA Fit &1 FX BT A 4RI B i s, 36 45
T 0.5 mg/L 6-BA F110.6 mg/L NAA Bt &1 ],
ALK S i BT R ) A 2, 15 9% 30 d I GE A%
ik 10.40 %, 60 d BJEFEAEECN 11.00 fi5. A
WEFCIE R I, BT 2 75 5 R0 4k A3 B 1) B
BEFRACAEAR A, Ui B AEEE IR AR N 0.5 mg/L 6-BA
F10.6 mg/L NAA A DL S H R 2175 5 A0 4k A 184 5 [
T, 1ERAR 5 5 S RN B BE A A (R B
CIDN R RIS

x®7 SIBERENERBMIBERR
Table 7 Proliferation status of genotypes with high multiplication capacity

SR A ] W2 5% 30 d AL 30 d PR H 60 d AT 60 d P71

Genot-ypes Mean b}ld induction ' Ax11.lary bud 30-day multiplication ~ 30-day average 60-day multiplication ~ 60-day average

time /d induction rate /% factor shoot height /cm factor shoot height /cm
G20 7.60+0.31 100.00£0.00 8.68+0.34 0.69+0.01 10.81£0.10 1.3410.08
G75 7.56+0.12 100.00£0.00 5.64+0.53 1.01£0.06 10.82+0.32 2.11£0.07
G96 7.82+0.10 100.00£0.00 5.47+0.50 0.85+0.00 13.69+0.17 1.5740.11
Gl16 7.45+0.23 100.00£0.00 7.60+0.31 0.78+0.05 11.76 £0.68 1.65+0.06
G138 6.92+0.08 100.00£0.00 8.98+0.79 0.76+0.13 16.76 +0.57 1.224+0.17
G317 7.00£0.00 100.0040.00 7.80+0.20 0.891+0.02 10.07£0.39 1.50£0.03
G366 7.45+0.23 100.00+0.00 7.361+0.19 0.95+0.03 11.84+0.26 1.4710.06
G516 7.70£0.15 100.00£0.00 7.20+0.28 0.93+0.09 10.91+0.39 1.65+0.03
G517 7.00+0.00 100.00+0.00 7.62+0.71 0.77+0.07 12.324+0.39 1.60+0.07
G667 6.53+0.29 100.00£0.00 6.58+0.40 0.86+0.03 11.98+0.79 1.611+0.06
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Fig.7 Differences in rooting ability among 10 high reproductive capacity genotypes of E. maidenii under the same cultivation condition
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TR 2 AT AR AR R i a2 I B8 R B 1 O Tk 2%
PR, AWFFARIT T BEAE 7R B AN A K R Lk
HFMAERE SRR, 455K, K578 20d 1),
BOEEE TR T H T s B R Z ] 1A 86.67%, 1
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/N U S 9 40 d B B ISR AEAR R (81%)
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UK 1/2 DCR ¥5 72 2B A 2 T MA@ R S
B, RS TR RIS SRR .
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S RO A 42 IR R [ B AR A 1 O B TR 4l i 1 #%
RIS, Bk 30 d 5 R BUAC LL oA B R 1 i
Pt =111 P54 R 2 5 i (76.67%)
HEFHERE"™ (72.6%) « &/NE M (65%)

FIEBEINEE P (72.3%) AR5 1 BT 58 0 T
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