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Effects of temperature treatments on bulblet propagation
of Lilium davidii var. unicolor scales in peatmoos substrate

JIA Rulong, TANG Nan”, JU Xiuting, TANG Daocheng, LU Chunna

( Plateaw Flower Research Center of Qinghai University/Key Laboratory of Landscape Plants of Qinghai Province, Xining 810016, China )

Abstract: In order to screen the optimum temperature and scale level of Lilium davidii var. unicolor scales and to solve
the problems of insufficient provenance and long breeding cycle, we selected scales of L. dawvidii var. unicolor as
material , fully randomized block design using two factors (temperature and scale layer) , with temperature of 20, 25 and
30 °C, scale layers of outer layer, middle layer and inner layer. Suspected incidence of scales, differentiation rate and

number of small bulb were analyzed. Results showed that there were significant or extremely significant differences in the
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effects of different temperature treatments and layers on the suspected incidence, differentiation rate and small bulb

differentiation of scales. The results were as follows; (1) The higer the temperature, the lower the suspected incidence

of scales. Suspected incidence rate was the highest (38.67%) under 20 °C treated after two weeks, 30 “C the lowest

(10%) . Every layers of suspected incidence from high to low was outer layer > middle layer > inner layer. (2) Scale

differentiation rate was the highest under 25 °C and 30 °C treated after six weeks which was 91.33% and 90.89%,

respectively. The differentiation rates of small bulbs on middle and inner scales were significantly higher than that on

outer scales. (3) The number of small bulbs formed on scales was the largest under 30 °C treatment after six weeks,

which was 2.00 per scale. Meanwhile, the number of small bulbs on middle and inner scales were significantly higher

than that on outer scales. It is suggested that middle scale (3—4 layers) , inner scale(5-7 layers) cultivate temperature

was the best condition for L. davidii var. unicolor scales propagation by substrate embedding under 25-30 C.

Key words: Lilium davidii var. unicolor, scale, temperature treatment, propagation by substrate embedding,

bulblet propagation
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Table 1  Significance analysis of suspected incidence rate on the different scales
under different temperature treatments ( Unit: % )
FES K- %52 A 30 Ea %50 %56 JA
Factor Level The second week The third week The fourth week The fifth week The sixth week
R 20 C 38.67+8.02Bb 18.89+3.40Bb 6.89+0.47Ab 7.89+4.56Aa 3.78+1.35Aa
Temperature 25 C 17.333.65Aa 8.67£3.50Aa 3.78+1.43Aa 6.89+3.10Aa 3.56x1.18Aa
30 C 10.00+2.86Aa 7.11x1.47Aa 4.33+2.00Aab 3.89+1.98Aa 3.00+2.02Aa
% F A 25.44+3.61Aa 12.56+1.70Aa 4.44+1.16Aa 3.11+1.39Aa 3.00+1.15Aa
Scale Outer layer
2 17.4425.02Aa 10.89+3.20Aa 6.11+1.53Aa 8.56+5.17Aa 4.89+2.12Aa
Middle layer
HNZ 23.11£5.91Aa 11.22+3.40Aa 4.44+1.25Aa 7.00+£3.07Aa 2.44+1.27Aa
Inner layer
TR x5 B 20 CHNZE 42.67+5.46Cd 21.67+1.50Bc¢ 7.00+0.00Aab 2.33+0.82Aa 2.67+0.82Aa
Temperature X 20 °C outer layer
Scale 20 CHE 36.60+10.72BCed  18.00+3.60ABbc 9.00+0.74Ab 12.00+£9.02Aa 6.00+2.40Aa
20 °C middle layer
20 CHE 36.67+7.88BCed 17.00+5.10ABbe 4.67+0.70Aab 9.33+3.84Aa 2.33+0.82Aa
20 °C inner layer
25 CHNZ 23.67+3.28 ABbc 7.33+1.45Aa 2.67+0.82Aa 4.33+2.03Aa 2.00+0.77Aa
25 °C outer layer
25 CHZE 9.00+2.31Aab 9.33+4.40ABa 5.00+2.65Aab 8.67+4.41Aa 5.67+1.76Aa
25 °C middle layer
25 CHZE 19.33+5.36ABab 9.33+4.70ABa 3.67+£0.82Aa 7.67+£2.85Aa 3.00+1.00Aa
25 °C inner layer
30 CHNZE 10.00+2.08 Aab 8.67+2.30Aab 3.67+£2.67Aa 2.67+1.33Aa 4.33+1.86Aa
30 °C outer layer
30 CHJZE 6.67+£2.03Aa 5.33£1.76Aa 4.33+1.20Aab 5.00+2.08Aa 2.67+£2.19Aa
30 °C middle layer
30 CHE 13.33+4.48Aab 7.33+0.33Aa 5.00+2.52Aab 4.00+£2.52Aa 2.00+2.00Aa
30 °C inner layer
SCHARH P AR 0.759 0.820 0.605 0.906 0.461

Interaction P value

i BRI E bR iER2E . WS /NG TR KRS TR0 R R 2 5 3 (P<0.05) (223 3 (P<0.01), T,

Note: The data are x+s.. Lowercase letters and uppercase letters indicate the difference is significant ( P<0.05) and the difference is extremly

significant (P<0.01). The same below.
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Table 2 Significance analysis of bulblet differentiation rate on the different scales
under different temperature treatments (Unit: %)
FES K- %28 %53 A 55 4 4] %55 %6 A
Factor Level The second week The third week The fourth week The fifth week The sixth week
R 20 C 33.0+2.73Cc 63.00+3.68Bb 78.11+3.89Bb 83.11+£7.10Aa 85.89+3.46Aa
Temperature
25 C 56.44+4.68Bb 78.00+£3.87Aa 89.00+2.40Aa 89.11+£3.53Aa 91.33+£2.39Aa
30 C 66.44+3.08Aa 79.89+1.36Aa 85.67+3.42Aa 89.11+£2.95Aa 90.89+3.46Aa
i I 2 41.89+2.00Bc 64.56+1.74Bb 86.33+2.81ABab 84.56+2.89Aa 84.78+4.88Ab
Scale Outer layer
2 61.44+2.11Aa 80.11+3.46Aa 80.22+4.41Bb 83.56+7.38Aa 90.44+2.1Aab
Middle layer
Wz 52.56+6.38Ab 79.22+3.71Aa 88.78+2.49Aa 88.89+3.31Aa 91.67+2.37Aa
Inner layer
TRLEE <8 20 CHMZ 14.33+2.03Ed 47.67+3.67Bc 81.33+3.71Ab 81.67+6.89Aa 76.33+£4.84Bb
Temperature X 20 °C outer layer
Scale 20 CHZE 53.33+0.33BCb 68.00+1.53Ab 66.00+6.43Bc 81.67+£12.34Aa 88.00+1.7ABa
20 °C middle layer
20 CHE 31.33+5.84Dc 73.33+5.84Aab 87.00+1.53Aab 86.00+2.08Aa 93.33+3.84Aa
20 °C inner layer
25 CHMNZ 39.0£2.65CDc 69.67+0.67Ab 84.67+2.19Aab 86.67+1.45Aa 88.67+4.6ABa
25 °C outer layer
25 CHZE 66.67+4.33ABa 82.33+6.33Aa 89.67+1.67Aab 88.00+£5.29Aa 92.67+0.82Aa
25 °C middle layer
25 CHEZ 63.67+7.06ABab 82.0+4.62 Aa 92.67+3.33Aa 92.67+3.84Aa 92.67+1.76Aa
25 °C inner layer
30 CHNZE 72.33+1.33Aa 76.33+0.89Aab 85.33+£2.52Aab 89.33+£0.33Aa 93.00+5.2Aa
30 C outer layer
30 CHIJZE 64.33+1.67ABab 81.00+£2.52Aa 85.00+5.13Aab 90.00+4.51Aa 90.67+3.67Aa
30 °C middle layer
30 CHJE 62.67+6.23ABab 82.33+0.67Aa 86.67+2.60Aab 88.00+4.00Aa 89.00+1.5ABa
30 °C inner layer
R HAEH P1E 0.000 0.135 0.024 0.990 0.197

Interaction P value
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Table 3 Significance analysis of the number of bulblets on the different scales

under different temperature treatments ( grain/piece )

FEES K $2 A %3 W4 %5 %56 JH
Factor Level The second week The third week The fourth week The fifth week The sixth week
B 20 C 0.33+0.03Cc 1.14+0.10Bb 1.48+0.31Ab 1.72£0.40Aa 1.56+0.07Bb
Temperature 25 °C 0.56+0.05Bb 1.57+0.12Aa 1.65+0.34Aab 1.79+0.56Aa 1.86+0.07ABa
30 °C 0.66+0.03Aa 1.74+0.05Aa 1.79+0.74Aa 1.80+0.65Aa 2.00+0.07Aa
g% INZE 0.42+0.02Bc 1.41+0.06Aa 1.71+£0.38Aa 1.77+0.51Aa 1.68+0.07Ab
Scale Outer layer
= 0.61+0.02Aa 1.57+0.10Aa 1.55+0.54Aa 1.84+0.40Aa 1.98+0.07Aa
Middle layer
Wz 0.53+0.06Ab 1.46+0.11Aa 1.66+0.67Aa 1.70£0.71Aa 1.80+0.07Aab
Inner layer
B i 20 CHNE 0.14+0.02Ed 0.98+0.10Ce 1.58+0.21ABab 1.72+0.24Aa 1.41+0.20Bc
Temperature X 20 °C outer layer
Scale 20 CH)E 0.53+0.00BCh 1.19+0.08BCde 1.21£0.21Bb 1.77+0.07Aa 1.72+0.06ABbc
20 °C middle layer
20 CHJZ 0.31+0.06Dc 1.24+0.11BCede 1.64+0.51ABa 1.67£0.89Aa 1.68+0.07ABbc
20 °C inner layer
25 CHNZ 0.39+0.03CDc 1.51+0.02Ababe 1.74+0.24ABa 1.82+0.32Aa 1.77+0.07ABbe
25 °C outer layer
25 CH2 0.67+0.04ABa 1.71+£0.18Aab 1.67£0.52ABa 1.84£0.88Aa 2.01£0.13Aab
25 °C middle layer
25 CHJZ 0.64+0.07ABab  1.48+0.17ABbed  1.54+0.27ABab 1.72+0.49Aa 1.80+0.19ABbc
25 °C inner layer
30 CHMZ 0.72+0.01Aa 1.75+0.06Aab 1.81+0.68Aa 1.76+0.96Aa 1.86+0.17ABab
30 °C outer layer
30 C )2 0.64+0.02ABab 1.82+0.04Aa 1.78+0.88ABa 1.91£0.25Aa 2.21£0.10Aa
30 °C middle layer
30 CHE 0.63+0.06ABab 1.66+0.06Aab 1.79+0.67ABa 1.73£0.74Aa 1.94+0.11ABab
30 °C inner layer
ZHAEM PAE 0.000 0.498 0.383 0.960 0.872

Interaction P value

x4 ZNEEHHFEEURILE

Table 4 Comparison of scale propagation differences of Lilium davidii var. unicolo

- TR B T WA AR RO BUR R B 6l B R
HgE =5 . -

AT , , CRL/H) (- ) CRu/ %)
. - Number of Scale . . . . -
Propagation Bulb weight al differentiati Propagation Seeding quantity Propagation coefficient
method (g) (sc.a ?S) ! [etrezl(;a)lon coefficient per unit area per bulb
piece ratel 7 (grain/piece) (piece - m™) (grain/bulb )

B2 LB R 108.0 48.3 80.0 1.2 50 46.4
Field seeding

‘Hﬁfﬁ?’gﬁﬁ . 108.0 48.3 90.0 2.0 400 86.94

Cutting propagation
LIRS 108.0 63.93 88.47 1.98 90 000 111.90

Substrate cultivation

HE—)2 2~3 om BT, SRJE 7F H Bl =N T 2 E A8 A e, i A 1
HORRER  RIGETZEE % 4~6 cm HE R (365 FRE N 20~25 C I8 E 60% ~80% , i i %
WE,2012) , EGASSE (2012) R ML S AT L AE IR T A RIS 7K, A 35 o 2 7K &, [) Ao 347 s i e
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