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Abstract Lilium Oriental hybrid® Sorbonne’ were used to study the effects of GA; IBA and
temperature treatments on scales cutting propagation as well as the carbohydrate metabolism. The results
showed that GA3 treatments could enlarge the bulblets in a short time and IBA treatments made the
formation of bulblets delay but the propagation coefficient and the uniformity of bulblets could be
increased. GA3 and IBA combined with 5  pretreatment separately could increase the mass of bulblets
significantly and could promote bulblets to enlarge in a short period; IBA 100 mg - L™ 1 h combined with
5  pretreatment made the propagation coefficient and the uniformity of bulblets higher than 25 /15
variable temperature culture as well as 25  constant temperature culture GA; 100 mg - L 2 h
combined with 5 pretreatment could obtain the best quality of bulblets. During scales reproduction
GA; |IBA with different temperature treatments made the content of starch and total soluble sugar decline
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inscales especialy which in the base of scale decreased sharply in the early stage at 25 20d IBA
promoted the degradation of starch which provided the nutrition for the induction and formation of
bulblets. The content of total soluble sugar in mother scales was lower under IBA combined with low
temperature treatments than those with non-cold treatments. 5 pretreatment promoted the degradation
of starch in mother scales with GA; treatment.
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1 20d GA; 97% 40d
100% IBA 80d 100%
20~40d GA; IBA 60 d
IBASOMg-L* 1h 80d IBA
GA; IBA100mg-L™* 2h 3.32 IBA
1 GAs; IBA
Tablel Effectsof GAzand IBA on percentageformation propagation coefficient and quality of bulblet
Culture “ Percentgoge Propagation . /mm
duration Treatment of bulblet formation coefficient Average grade Diameter

20 GA380mg - LY 2h 100.0 £ 0.0 @A 2.17+0.03 bB 1.37+0.01 aA 1.55+0.00cC

GA3 100 mg - LY s5h 97.3+3.6aA 237+0.01aA 1.40 + 0.02 aA 1.81+0.01aA

IBA 100 mg - L? 2h 87.7+3.6bB 1.80+ 0.04 dD 1.12+0.03cC 1.41+0.01dD

IBA80OmMg - LY 1h 49.7+49cC 0.78 + 0.06 eE 0.50+0.05dD 1.18+0.06 eE

HO 2h Control 100.0 £ 0.0 @A 1.97+0.04cC 1.23+0.04bB 1.70+0.01bB

40 GA3;80mg-L* 2h 100.0 £ 0.0 @A 2.47+0.02 8A 1.47 +£0.02 aA 4.78 £ 0.03 cC

GA3100mg-L* 5h 100.0 £ 0.0 @A 2.43+0.04 abA 1.40 £ 0.02 aA 5.33+0.03 8A

IBA 100 mg - L? 2h 95.0+3.3aA 2.37+£0.01 bcAB 1.42+0.03 8A 3.89+0.06 eE

IBA80mMg - LY 1h 87.7+29bB 1.93+0.05dC 1.20+ 0.04 bB 4.20+0.03dD

HO 2h Control 100.0 £ 0.0 @A 2.30+0.00cB 1.27+0.04bB 5.17 + 0.00 bB

60 GA3;80mg-L* 2h 100.0 £ 0.0 @A 258+ 0.03 8A 1.53+0.02 aA 6.10 £ 0.07 bB

GA3100mg-L™ 5h 100.0 £ 0.0 @A 255+ 0.04 abA 1.50 + 0.03 aA 6.81+0.058A

IBA100mg-L? 2h 95.0+ 3.3bAB 2.50+ 0.05 bA 150+ 0.03 aA 4,86+ 0.02dD

IBA80mMg - LY 1h 90.0+2.7cB 2.15+0.00 cB 1.25+0.04 bB 5.36+0.11cC

HO 2h Control 100.0+ 0.0 aA 2.53+0.04 abA 1.53+0.04 aA 6.80+ 0.03 aA

80 GA380mg - LY 2h 100.0 £ 0.0 @A 2.58+0.03cB 152+ 0.04bB 5.58+0.02 cB

GA3100mg-L™ 5h 100.0 £ 0.0 @A 2.58+0.03cB 1.47 +0.02bB 6.11 + 0.06 aA

IBA100mg-L? 2h 100.0 £ 0.0 @A 3.32+0.08 A 1.95+ 0.06 aA 4.49+0.01eC

IBABOmg-L* 1h 100.0 £ 0.0 @A 2.75+0.03 bB 1.58+0.05bB 4,63+ 0.05dC

HO 2h Control 100.0+ 0.0 aA 2,00+ 0.07dC 1.17+0.04cC 5.97 + 0.03 bA

+ S 0.01 P<0.01 0.05 P<0.05

Note Each number isthe mean of replicates with standard error  SE . The capitals and lowercases mean significant difference at 0.01 and 0.05

levels respectively. The same below.

IBA
1 80d IBA100mg-L™* 2h
20 40d GA3;100mg-L* 5h 60 d
GA;

IBA
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Table2 Effectsof different temperaturetreatmentson percentage formation propagation coefficient and quality of bulblet
! Treatment/d %
Lt . /mm /m
/d (mg-L™) duration Percentage of Propagation _ g
Culture Treatment Growth bulblet e Average grade Diameter Mass
- 25 15 - coefficient
time code regulator 5 formation
20 A GA3100 2h 20 50 30 96.7+44aA 150+0.07cC  1.00 + 0.00cB 2.83+0.0426A —
B 50 30 100.0+0.0aA 1.87+0.09bB 1.30+0.07bA 261+0.01bB —
C 80 O 100.0+0.0aA 1.87+0.09bB 1.30+ 0.00bA 261+0.020B —
D IBA100O 1h 20 50 30 80.0+6.7bB 1.50+0.07cC  0.97 + 0.04cB 235+0.01cC —
E 50 30 96.7t44aA 243+011aA 1.47+0.11aA 159+0.02dD —
F 80 0 96.7+44aA 243+0.14aA 147+ 0.04aA 159+0.02dD —
40 A GA3100 2h 20 50 30 100.0+0.0aA 2.00+0.00cC 1.30+0.00bcB 6.12+0.01bB  140.0+ 13.32A
B 50 30 100.0+0.0aA 1.80+0.07dD 1.13+0.04cB 497+0.04cC 1400+ 6.78A
C 80 O 100.0+0.0aA 1.80+0.07dD 1.13+0.11cB 497+0.07cC  140.0+6.78A
D IBA100O 1h 20 50 30 933+44aA 217+044bB 140+0.00bAB 6.39+0.082A  100.0 + 0.0bB
E 50 30 933+4.4aA 293+0.44aA 1.67+0.040A 497+0.01cC  106.7 + 15.6bAB
F 80 0 933+44aA 293+044aA 1.67+0.11aA 5.00+0.07cC  106.7 + 8.9bAB
50 A GA3100 2h 20 50 30 100.0+0.0eA 1.90+0.07cC  1.13+0.04cC 6.31+0.022A  256.7 + 4.4aA
B 50 30 100.0+0.0aA 217+0.11bB 1.37+0.11bB 5.34+004cC  103.3+4.4cC
C 80 O 100.0+00aA 217+0.11bB  1.37+0.04bB 534+006cC  103.3+4.4cC
D IBA100O 1h 20 50 30 933+44bB 220+0.07bB  1.40+ 0.00bB 5.40 + 0.11cC 170.0 £ 0.0bB
E 50 30 100.0+0.0aA 2.87+0.048A 1.67+0.11aA 5.78 + 0.13bB 96.7 + 4.4dC
F 80 O 100.0+0.0aA 2.87+0.048A 1.67+0.040A 5.78 + 0.13bB 96.7 + 4.4dC
60 A GA3100 2h 20 50 30 100.0+0.0sA 1.67+ 0.04dD 1.13+0.04cC 6.75+0.01aA  316.7 + 4.43A
B 50 30 100.0+0.0eA 1.87+0.04cC 1.17+0.04cC 6.73+0.036AB  153.3+4.4cC
C 80 0 100.0+00aA 1.90+0.00cC 1.20+0.00cC 6.56+0.01bC  166.7 + 8.9bcBC
D IBA100 1h 20 50 30 100.0+0.0sA 2.63+0.04bB 1.43+0.04bB 534+002dE  173.3+4.4bB
E 50 30 96.7+4.4aA 267+0.11bB  1.60z 0.00aA 6.62+ 0.07bBC 113.3 + 4.4eE
F 80 O 100.0+0.0aA 297+0.048A 1.67+0.04aA 573+0.06cD  133.3+4.4dD
80 A GA3;100 2h 20 50 30 100.0+0.0sA 1.97+0.04dC 1.23+0.04cC 6.51+0.01aA 4233+ 4.4aA
B 50 30 100.0+0.0a2A 1.80+0.07dC 1.10+0.00dC 6.51+0.042A  300.0+ 0.0bB
C 80 O 100.0+0.0a2A 1.90+0.07dC 1.23+0.04cC 6.43+0.07aA  296.7 + 4.4bB
D IBA100 1h 20 50 30 100.0+0.0aA 347+0.092A 200+ 0.07aA 4,82+ 0.10bB 240.0 + 0.0cC
E 50 30 100.0+0.0eA 3.20+0.07bAB 1.90+0.076AB 4.94+0.06bB  190.0 + 0.0dD
F 80 O 100.0+0.0aA 2.93+0.09cB  1.77+0.04bB 4.80+0.05bB  136.7 + 4.4eE
2 60d IBA GA;3 5
80d GA;33 IBA
D E F 5
25 15 25
D 20d
2 80 d IBA
5
20 40d A D 60d
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Table3 Changesof starch content in different parts of scales during different temperature treatments
/d 1.
e / Treatment duration /(mg-g7)  Starch content
Culture Treatment (mg-LY
durati d Growth |at
uration code rowth regutetor 5 2 5 Top of scale Mid. of scale Base of scale
0 A GA3100 2h 20 50 30 3159+0.9 316.8+ 1.1 3151+ 34
B 0 50 30 3159+ 0.9 316.8+ 1.1 3151+ 34
C 0 80 0 3159+0.9 316.8+ 1.1 3151+ 3.4
D IBA100 1h 20 50 30 3159+ 0.9 316.8+ 1.1 3151+ 3.4
E 0 50 30 3159+ 0.9 316.8+ 1.1 3151+ 3.4
F 0 80 0 3159+ 0.9 316.8+ 1.1 3151+ 34
20 A GA3100 2h 20 50 30 165.8+ 3.3 221.4+5.2 1244+ 3.1
B 0 50 30 2478+ 3.7 2615+ 3.3 140.0+ 4.6
C 0 80 0 2478+ 3.7 2615+ 3.3 140.0+ 4.6
D IBA100 1h 20 50 30 153.3+4.2 198.3+19 625+0.3
E 0 50 30 187.1+6.5 2343+54 60.8+2.4
F 0 80 0 187.1+6.5 2343+54 60.8+ 2.4
40 A GA3100 2h 20 50 30 1451+7.1 1625+25 1004+ 3.6
B 0 50 30 2215+6.2 2247+ 4.1 1265+ 2.7
C 0 80 0 2215+6.2 2247+ 4.1 126.5+2.7
D IBA100 1h 20 50 30 1457+ 9.6 188.4+49 60.1+£5.9
E 0 50 30 149.7+7.1 158.0+5.3 55.4+ 4.6
F 0 80 0 149.7+7.1 158.0+5.3 554+ 4.6
50 A GA3100 2h 20 50 30 97.7+86 109.1+ 3.8 84.0+6.2
B 0 50 30 209.3+5.4 219.0+ 2.6 1345+4.1
C 0 80 0 209.3+5.4 209.0+ 2.6 1345+ 4.1
D IBA100 1h 20 50 30 101.3+3.3 169.6 + 3.5 545+ 0.6
E 0 50 30 104.0+ 4.6 154.1+28 44.4+55
F 0 80 0 104.0+ 4.6 154.1+28 444+55
60 A GA3100 2h 20 50 30 954+54 100.8+ 6.4 609+ 3.5
B 0 50 30 192.7+4.8 182.6 + 4.7 1276+5.1
C 0 80 0 1748+ 26 2005+ 7.6 1134+ 39
D IBA100 1h 20 50 30 73.9+5.2 163.7+ 6.6 389+6.2
E 0 50 30 850+ 34 142.1+46 421+6.0
F 0 80 0 91.6+5.9 1439+ 7.2 403+7.6
80 A GA3100 2h 20 50 30 69.8+ 3.5 93.1+4.8 83.1+5.2
B 0 50 30 90.8+ 3.8 1525+ 54 1152+6.1
C 0 80 0 828+7.4 120.9+25 65.4+ 4.6
D IBA100 1h 20 50 30 9.0+45 846+23 265+6.3
E 0 50 30 50.2+9.4 919+34 357+51
F 0 80 0 78.8+5.6 141.8+7.2 48.0+5.0
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Table4 Changesof total soluble sugar content in different parts of scales during different temperaturetreatments
, /d Img - g*)
cutured lj;jati o Treatment (mg LY Treatment duration Total soluble sugar content
code Growth regulator 5 25 15
Top of scale Mid. of scdle  Baseof scale
0 A GA3100 2h 20 50 30 1505+21 1450+ 1.1 202.3+ 34
B 0 50 30 1505+2.1 1450+ 1.1 202.3+ 34
Cc 0 80 0 1505+2.1 1450+ 1.1 2023+ 34
D IBA100 1h 20 50 30 1505+21 1450+ 1.1 202.3+ 34
E 0 50 30 1505+2.1 1450+ 1.1 202.3+ 34
F 0 80 0 1505+2.1 1450+ 1.1 202.3+34
20 A GA3100 2h 20 50 30 102.6 + 1.5 93.6+22 92.0+34
B 0 50 30 1059+ 2.6 96.5+33 79.7+26
C 0 80 0 1059+ 2.6 96.5+3.3 79.7+26
D IBA100 1h 20 50 30 924+3.0 89.2+19 66.5+1.3
E 0 50 30 1021+ 16 984+24 76.7+22
F 0 80 0 1021+ 16 98.4+24 76.7+22
40 A GA3100 2h 20 50 30 100.3+35 86.5+25 89.4+3.0
B 0 50 30 100.6+2.2 87.7+4.1 721+21
c 0 80 0 1006+ 2.2 87.7+41 72121
D IBA100 1h 20 50 30 782+35 66.3+ 4.9 604+1.9
E 0 50 30 86.9+1.7 79.6+23 68.5+3.1
F 0 80 0 86.9+1.7 79.6+23 68.5+3.1
50 A GA3100 2h 20 50 30 88.2+26 75.7+24 82342
B 0 50 30 88.7+1.4 81.6+27 70.0+ 35
C 0 80 0 88.7+1.4 81.6+27 70.0+ 35
D IBA100 1h 20 50 30 728+31 64.7+ 3.6 488+ 26
E 0 50 30 844+34 78.7+3.2 60.4+35
F 0 80 0 844+34 78.7+3.2 60.4+35
60 A GA3100 2h 20 50 30 84.1+54 52.4+14 79.9+35
B 0 50 30 87.6+48 76.0+ 4.7 57.2+21
c 0 80 0 735+26 80.6+ 3.6 585+ 29
D IBA100 1h 20 50 30 58.3+5.2 610+ 4.4 447+18
E 0 50 30 778+ 3.4 724+ 4.6 56.9+ 2.0
F 0 80 0 61.8+3.9 702+ 4.2 66.0+ 4.6
80 A GA3100 2h 20 50 30 405+35 41.3+38 634+22
B 0 50 30 61.1+38 57.0+44 66.0+2.1
C 0 80 0 66.5+ 3.4 57.7+29 576+ 4.6
D IBA100 1h 20 50 30 58.2+25 420+23 401+ 4.4
E 0 50 30 53.7+24 323+37 475+3.1
F 0 80 0 542+ 4.6 60.7+2.2 449+ 36
31 IBA GA;
2009
IBA 200 mg - kg* 2h * Sorbonne’ GA;
2008 15mg-L™
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IBA 2008 IBA100mg-L™* 2h
100 mg - L™ IBA 2h
IBA IBA
GA;
GA; 80mg-L™
2h 100mg - L™
32
2005
2009 2005
25 8
GA; IBA 25 20 d
Xueta. 2006 Suneta. 2007
2007 * Sorbonne -1 9 180d
IBA
60 d IBA 5 80d
IBA Shin 2002
IBA
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