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Effect of Four Factors in Two-step Rooting Method on Rooting of
Eucalyptus urophyllaxE. grandis Clones
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Abstract: The rooting ability of tissue culture seedlings is directly related to their subsequent transplanting
survival rate and growth capacity. The study on the rooting of Eucalyptus urophyllaxE. grandis tissue culture
seedlings is of great significance for improving the quality of seedling rooting and reducing costs. Four E.
urophyllaxE. grandis clones (EC262, EC264, EC269 and EC272) from the same hybrid combination were used as
experimental materials. A 4-factor (dark culture duration, medium 1, medium 2, clone) 4-level orthogonal
experiment was designed. The rooting-related indicators were measured 30 days after inoculation, and the data
were processed and evaluated by range analysis. The results showed that the rooting rate, number of roots,
average root length, rooting trait score rate and callus rate of the clones under different treatments were
significantly different at 0.05 level. The rooting rate ranged from 12.5% to 65%; the average number of roots was
1.9 to 3.57; the average root length ranged from 2.55 to 4.81 cm; the rooting trait score rate was 28% to 78%; and

the callus rate was 10% to 65%. Range analysis indicated that the medium (containing growth regulators) in the
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induction stage had the greatest effect on the average root length, with a range of 4.19; the rooting traits were
mainly affected by the medium in the root growth stage, with a range of 1.02; and the clone was the most
important factor affecting the callus rate, with a range of 8.5. Therefore, the average root length of the four E.
urophyllaxE. grandis clones during the rooting stage was more affected by the environmental factors in the
induction stage, while the rooting traits were more affected by the environmental factors in the growth stage. In

addition, although both genetic factors (clones) and environmental factors (dark environment, medium) had

significant effects on the callus rate, the genetic factors had a greater influence.

Key words: Eucalyptus urophyllaxE. grandis; Tissue culture; Clone; Rooting rate; Root morphology
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Table 1 Medium induction combination

AR K B IC R FE 7 (KD 1/2MS (K2)
N6 (K3)H1 WPM (K4, RAFKMEYF:FREL): 4 M
P& 7518 EC262. EC264. EC269 il EC272. £
REFREEFN 10 bR, HE 40, KR 1 SRR 2 o
AR 2 DM BL R IR

Rl Al s TR (A, d) BRI 1 BRI 2 Ttk &
Test No. Expepm@nt Duration of dark Medium 1 Medium 2 Clone
combination culture B) © (D)
Tl AB,C\D, 1 1/2MS 1/2MS EC262
T2 A B,CyD, 1 KEICRFEIRAE KETLR B EC264
T3 AB;C3Ds 1 N6 N6 EC269
T4 AB4C4Dy 1 WPM WPM EC272
T5 A,B,CyD; 3 1/2MS KETCR B EC269
T6 AyB,C D, 3 KETER I 1/2MS EC272
T7 AyB;C.D; 3 N6 WPM EC262
T8 AB4C3D, 3 WPM N6 EC264
T9 A3B,C3D, 7 1/2MS N6 EC272
T10 A3B,C4D; 7 KR WPM EC269
Til A3B;CiD, 7 N6 1/2MS EC264
TI12 A3B4CoD; 7 WPM KRETCRF IR EC262
T13 A4B,C,D, 15 1/2MS WPM EC264
T14 A4B,C3D, 15 KETER I N6 EC262
T15 A4B;C,D, 15 N6 KEICERIRE EC272
T16 A4B,CiD; 15 WPM 1/2MS EC269
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Table 2 Effect of plant growth regulator combination on rooting of Eucalyptus urophylla XE. grandis

i) FAA KA F5 7] Plant growth regulator Fobk 7 AR % i

No. IBA NAA Clonal line Rooting rate Number of rooting
Tl 0 1 EC262 0d 0d

T2 1 0 EC262 10cd 1.50+1.00bed
T3 1 EC262 42.5+17.1ab 3.00+1.46 ab
T4 2 2 EC262 37.549.6b 3.00£1.67 a
T5 0 1 EC264 15.0+£10.1cd 2.00+1.11 abe
T6 1 0 EC264 10.0+8.2¢cd 1.50+0.58bcd
T7 1 1 EC264 57.5+9.6a 3.00+1.47ab
T8 2 2 EC264 55.0+12.9a 2.90+1.57ab
T9 0 1 EC269 0d 0d

T10 1 0 EC269 7.5+5.0cd 1.50+0.51cd
T11 1 1 EC269 15.0£10.0c 1.40+0.89bcd
T12 2 2 EC269 17.545.0c 1.82+0.87abc
T13 0 1 EC272 35.0+5.8b 3.64+1.65a
T14 1 0 EC272 45.0+12.9ab 2.79+1.99abc
T15 1 1 EC272 40.0+14.1ab 2.93+1.14ab
T16 2 2 EC272 52.5+15.2a 2.45+1.10abc

FF B JG AN/ - B R 2 57 8. (P<0.05). TR

Data followed different letters within column indicate significant differences at 0.05 level. The same below

3 REMERER

Table 3 Rooting of Eucalyptus urophyllaxE. grandis

LR e AR /% RE PR Meanroot  AMRPEIRIEFZH /% BE /%
No. Combination Rooting rate Number of root length (cm) Rooting traits score rate Callus rate
Tl ABCD; 42.5+12.6¢cd 2.47+1.07bcd 3.3240.98 be 56.0+1.56¢ 22.5+5bcd
T2 AB,C;D, 65.0£19.1a 3.31+1.46a 4.81+2.13a 78.0+2.22a 10.0+8.16d
T3 AB3C3D; 20.0+8.2feg 3.57+1.62a 2.55+0.78d 56.0£2.10c 35.0+5.77bc
T4 AB4C4Dy 12.5£5.0g 2.20+1.30cd 2.93+1.10cd 28.0+2.88f 65.0+12.91a
T5 A;BC,Ds 30.0+18.3de 3.25+1.36ab 3.92+1.28b 68.1+3.20bc 32.5£15.00bc
T6 A;B,CD,4 65.0+20.8a 2.69+1.46bc 4.48+1.36a 69.0+3.47bc 37.5+12.58b
T7 A;B;C4D) 25.0+12.9ef 2.10+0.99cd 3.13+1.29bc 63.3+1.40bc 27.5+9.57bed
T8 AsB4C3D, 37.5¢17.1cde 3.00+1.18ab 2.42+0.95d 40.0+2.72¢ 25.0+10bed
T9 A3BC3D, 5.0+14.1bc 3.10+1.33ab 3.79+1.14b 62.0+2.16bc 30.0+16.33bc
T10 A3;B,C4Ds 25.0+19.1ef 1.90+0.99d 2.94+0.67cd 46.7+3.80de 25.0+17.32bed
TI1 A3B;CD, 47.5+20.6bc 2.79+1.23bc 3.24+1.39bc 72.0+2.01b 20.0+8.16bed
T12 A;B4C,D, 45.0+20.8bc 3.00+1.37ab 3.28+1.85bc 69.0+1.39bc 20.0£11.55bed
T13 A4B,C4Ds 42.5+15.0cd 2.18+1.31cd 3.51+1.90cd 41.0+0.85¢ 17.5+9.57cd
T14 A4B,C;D 62.5+17.1a 3.40+1.66a 3.25+1.34bc 67.7+2.10bc 22.5+17.08bcd
T15 A4B;C,Dy 32.5+15.0de 3.08+1.68ab 3.70+2.13cd 66.0+2.77bc 25.0+5.78bed
T16 A4B4CiD; 17.5+9.6g 2.14+1.07cd 2.66+1.02d 36.0+3.57ef 37.5+9.51b
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Table 4 Range analysis of the average root length of rooting for Eucalyptus urophylla xE. grandis

Bl REFRIE 2. WERE IR KA ZE 4 A 5.50.

475 A1 3.75, EEBEPARUGH .

G5 I E RIS K FigRdk 1 iRk 2 TR
No. Duration of dark culture Medium 1 Medium 2 Clone
K1 13.61a 14.54a 13.70b 12.99b
K2 13.96a 15.48a 15.72a 13.98ab
K3 13.26a 12.62b 12.02b 12.06b
K4 13.12a 11.29b 12.51b 1491a
W7 R 0.85 4.19 3.70 2.85
5 JREMAMRMIRIE > F IR Z M
Table 5 Range analysis of rooting traits score rate of Eucalyptus urophylla XE. grandis
%'y LR RIS Higrdt 1 Figrdk 2 RS
No. Duration of dark culture Medium 1 Medium 2 Clone
K1 2.19a 2.28b 2.14b 2.57a
K2 2.36a 2.62a 2.82a 2.33a
K3 2.51a 2.54ab 2.27ab 2.06a
K4 2.12a 1.74¢ 1.80c 2.27a
7 R 0.40 0.88 1.02 0.51
*® 6 REMEIREMES
Table 6 Range analysis of callus rate for Eucalyptus urophyllaxE. grandis
%5 ISP EIRS BiardE 1 IR 2 Ttk &
No. Duration of dark culture Mediuml Medium2 Clone
K1 13.25a 10.25b 12.00ab 9.25b
K2 12.25a 9.50b 8.75b 7.25b
K3 9.50b 10.75b 11.25ab 13.25ab
K4 10.50ab 15.00a 13.50a 15.75a
W R 375 5.50 4.75 8.50
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