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The Induction Method of the Bulbil Germination and Rooting by Multifactor Treatment in Lilium lancifolium

LIU Xuan'? MA Yan-ling’ , ZHANG Xin-jie’ et al (1. College of Biology and Food Engineering, Chongqing Three Gorges University,
Chongqing 404020;2. School of Advanced Agriculture and Bioengineering, Yangtze Normal University , Chongging 408100 )

Abstract To obtain the method of bulbils rapid propagation in Lilium lancifolium, and explore the effects of multi-factor treatment on germi-
nation and rooting of Lilium lancifolium bulbils, the effects of cold temperature pretreatment, culture substrate and temperature, as well as the
interaction among the three factors on the germination and rooting efficiency of the bulbils were studied by using multiple factor analysis of vari-
ance. The results showed that the interaction between cold temperature pretreatment and culture substrate significantly impacted the germina-
tion and rooting efficiency of bulbils, the influence on the germination of bulbils was extremely significant, and the influence on the rooting of
bulbils was significant. The influence of culture temperature on the germination and rooting of bulbils was extremely significant and significant
respectively ; the influence of culture substrate on the germination of bulbils was significant. The optimal method of the bulbil reproduction was
that bulbils were treated at cold temperature for 14 days and cultured in fermented sawdust at 26 °C, which germination rate could reach
98.33% and rooting rate could reach 98. 89% after 56 days of culture. These results clarified the importance of different culture factors and
their interactions on the propagation of bulbils of L. lancifolium , provided technical support for the rapid propagation of bulbils of L. lancifolium

in vitro, and also provided reference for the application of bulbils in the production and cultivation of other plants.
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Table 1 Experimental factors and levels
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PR R ZER = R 2R 2R/ BR 2F B Ex 100%
R K2R = R 2 R R R L
100 a
80
60

40

20

R Cermination rate Il %

0@@@@@@@@@@@@@@@@
422 Treatment

100 ¢
80
60
40

20

K ¥ % Cermination rate Il %

0@@@@@@@@@)@@@@@@@@
422 Treatment

R AR = R AR R 2500 2R 2 S < 100%
BRAEAAR R B =R BB R 2E B
2 #R554
2.1 AEEFEENEAKRFLFHEM HIE 1 0]H,
ARV FRA K 20 A 3 2 5, L2 5 W B B 15 3 B ) )
FERB/ NI TRE . A ACH SRR ZEAE RS 57 14 d 1Y
AN 26.67% ~96. 67% , 2= SR PR, Horh & 238 0 iy
(R AL 3RS , LR O ALFRAS , S (IR 2 A PR D), 555 28 d i
)R 255N 45. 56% ~96. 67% , 25 SR BE Wi/ N, & 2F F
R BRI, R AL R, B3R 42 d B & 2
ZH 56.67% ~99. 17% , K55 56 d W % 2E R Ky 52. 22% ~
98. 33% , 2= S L/ N HL i T HasE , B 67k 2 % 28
R E T 80% ., tHILAT A, B PFEEZF7E 26 CREFRILTT P Y
K2 = T 20 °CL ULBHAHES T 20 C, B/ IR S A
FESEFRIRIE N 26 CAEE AR K AbHRAD ~ B K 25 % B
T HAAL B 6B 5 PR ZF AR AL R 14 d S5 AT
k.
100 b
80
60
40

20

K F Germination rate Il %

0@@@@@@@@@@@@@@@@
422 Treatment

100p d
80
60
40

20

¥ % Germination rate Il %

0@@@@@@@@@@@@@@@@@
232 Treatment

. FALPIFES R 14 d WP & 288 b, FARBIFERE 37 28 d IR R 2R s o A AN BITE RS 37 42 d AP35 K 2E 3 5 d. 25 A0 FITERT 37 56 d

BT 5

Note :a. The average germination rate of each treatment at 14 days of culture ;b. The average germination rate of each treatment at 28 days of culture ;c. The

average germination rate of each treatment at 42 days of culture;d. The average germination rate of each treatment at 56 days of culture.
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Fig.1 The germination efficiency of L. lancifolium bulbils under different treatment conditions
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Note ;a. The average germination rate of each treatment at 14 days of culture ;b. The average germination rate of each treatment at 28 days of culture ;c. The

average germination rate of each treatment at 42 days of culture ;d. The average germination rate of each treatment at 56 days of culture.
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Fig.2 The rooting efficiency of L. lancifolium bulbils under different treatment conditions
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Table 2 The effects of different factors on the germination efficiency of L. lancifolium bulbils

b Fihb 7= e 95 R RIR BRZEEL A
Treatment Pretreatment Culture Culture Numbt?r of Germination
methods substrate temperature//°C bulbils rate//%
@ WAL KRR 26 30 78. 89 be
@ WAL R 20 30 52.22d
® WAL B 26 30 96.67 ab
@ HR AL g 20 30 85.56 ahc
® B A TRAFE 26 30 96.67 ab
© A TRAHLR 20 30 93.33 ab
@ 4 CHEFET d R 26 30 92.22 ab
4 ChbHT7 d KRR 20 30 82.22 abec
©® 4 ChRh#LT d R 26 30 95.56 ab
© 4 ChbHT7 d B 20 30 73.33 ¢
) 4 ChFT d TRAELR 26 30 96.67 ab
@ 4 ChhI 7 d TRA R 20 30 95.56 ab
UE] 4 CHE3 14 d KRR 26 30 98.33 a
) 4 CHhRE 14 d R 20 30 94. 17 ab
® 4 CHE3 14 d HEp 26 30 93.33 ab
) 4 Chb¥p 14 d i 20 30 89. 17 abc
@ 4 ChbFE 14 d TRA T 26 30 90. 84 abc
® 4 °CAbRE 14 d IRA LR 20 30 80. 83 abc

T RIS NG SRR RN [ Ah 3 H] 22 57 3 (P<0. 05)

Note ; Different lowercase letters in the same column indicated significant difference at 0. 05 level.
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Table 3 Main effect test of the germination rate of L. lancifolium bulbils based on different factors

N A 25 =R
%eiimenl :Fg:;*n FHIE DF i/l;j/ljs'i F r F?é(m;ie
b E A (A) 556.012 2 278. 006 2.676 0. 081 0.113
B e 55 (B) 871.738 2 435. 869 4.196" 0.022 0. 167
BEFEREE(C) 1 565. 170 1 1 565.170 15.067" " 0. 000 0.264
AxB 3 394. 807 4 848.702 8.170"~ 0. 000 0.438
AxC 157.814 2 78.907 0. 760 0.474 0.035
BxC 225.267 2 112. 634 1.084 0.347 0. 049
AXBXC 647.977 4 161.994 1.559 0.203 0.129
=2 Error 4362.915 42 103. 879 — — —
ST Total 480 050. 645 60 — — — —

e FORAE 0. 05 ARP2E7 B 5+ = FIRTE 0. 0L KFZER B,

Note ; * indicated significant difference at 0. 05 level ;
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Table 4 Germination rate of collocation of pretreatment methods and

# % indicated significant difference at 0. 01 level.
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K AHE IR R X PR R A A ARR B R R (F =

culture substrate B % 6.196,P=0.018) , Fofth 2 4~ P22 1 54 IR i 28, = % A
i B REIE I (URRBALI H A 0 PO
Treatment S T R (F=3.314,P=0.021) . {44 M E1 %
AL Normal 65.553  91.112  95.000 PHRZFAERCRIGRUN T Ay AXB>C>AXBXC>A>B>BxC>
temperature treatment AXC, TSR EEH FR K EZ N AXB>C>AXBXC>A>B>BX
4 ChbFR T d 87.220 84.443 96. 112 N . N 5
Trealﬁr%é% at 4 °C for 7 days C>AXC, Hiip B PIER 2R R AT 26. 9% AT L R TR A 2
4 °Chban 14 d 96.250  91.249  85.834 FEE SR T Y A8 FAE FIRRE , o LU ok, OO R IR IR, o5

Treatment at 4 °C for 14 days

2.4 FRABHRERFSEARFERNEIIN LI
FAERFFFRE R T A 56 d B ERRIEOL (3R 5) W], 4L
PRADAY AR B e, AR 3R 98. 89% , LEAR R MK 3. 16;
HYCHAL B FIAE G, AR 35354 91. 11% Fi1 90. 0%,

mo\!. Q%&

U 14. 7% o AR P9 Ak B0 A B % B AN ] 7K P45 THE 9 24
H(KT) 7R, 4 CLHE 14 d 5K B AR R R BR 2R AR
REGEIBOR S o UL S PBREE 4 CAb P 14 d 5
BT 26 C A R P 3R o Al ik T A AR R A 9RO 5
(E3).

Tem

TE:a~d. AL PR ESFERZF S HITE 14,28 142 .56 d MLEKAE DL e~ h. ALTRADAESFERZF 43 HITE 14,28 142 .56 d iR KA L
Note :a—d. The growth status of the buds of processing 2 at 14,28 ,42 and 56 days, respectively;e—h. The growth status of the buds of the 13 processed
rolled pills at 14,28,42 and 56 days, respectively.
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Fig.3 The germination and rooting situation of Lilium lancifolium bulbils
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Table 5 The effects of different factors on the rooting efficiency of L. lancifolium bulbils
fhgm TAb By = L Wik WREFEL AR
Trealmenl PrEtrealment Cllhlll'e Clﬂture Nunlbf?r Rnoling
methods substrate temperature//°C of bulbils rate//%
@® HIRAL RIRERA 26 30 56.67 d
@ HURALFR RIEAIR 20 30 60. 00 cd
® B IRAL HiIR 26 30 91.11 ab
@ WA AR 20 30 71. 11 abed
® B IRAb IREHT 26 30 90. 00 ab
© HIRAL IRA R 20 30 65. 56 bed
@ 4 CHb#7 d KRIEERA 26 30 67.78 bed
4 ChPLT d RWEARA 20 30 71.11 abed
© 4 CHbFE 7 d B 26 30 85.56 abed
© 4 CHEEET d L0/ 20 30 77.78 abed
) 4 ChtFr7d TR AL 26 30 87.78 abc
@ 4°ChtI7d TR 20 30 72.22 abed
((B] 4 Chb¥i 14 d KRR 26 30 98.89 a
@ 4 Chb3g 14 d RIEHRA 20 30 82.22 abed
(5 4 CHb¥ 14 d R 26 30 86. 67 abc
) 4 CHb¥E 14 d BLR 20 30 71. 11 abed
@ 4 ChbHE 14 d IRAHR 26 30 70. 00 abed
® 4 Chb3E 14 d RO IR 20 30 73.33 abed
e ISR NG T Fm AN R b B ] 24 57 4 3 (P<0. 05)
Note ; Different lowercase letters in the same column indicated significant difference at 0. 05 level.
F 6 REEFERITEABRFERENEHERERR
Table 6 Main effect test of the rooting rate of L. lancifolium bulbils based on different factors

b - 7 ROV
%efmenl q:g*u FI i1 DF /1\3/1757 F P E;ﬁgie
Fisb BT (A) 575. 608 2 287. 804 1.321 0.280 0. 068
BB (B) 544.776 2 272. 388 1.250 0.299 0. 065
FigRiR e (C) 1 350. 200 1 1 350. 200 6.196" 0.018 0. 147
AXB 2 888.239 4 722. 060 3.314"° 0.021 0. 269
AXC 112.365 2 56. 183 0.258 0.774 0.014
BxC 311. 000 2 155. 500 0.714 0.497 0.038
AXBxC 1 006. 116 4 251.529 1.154 0.347 0.114
"2 Error 7 844. 467 36 217.902 — — —
Jei it Total 331 520. 845 54 — — — —

T FORTE 0.05 K2R ; + * FoRTE 0.01 KPR R

Note :
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Table 7 Rooting rate of collocation of pretreatment methods and cul-

ture substrate A %
> ‘] yE /N =
Fermented Mixed
Treatment Turf
sawdust substrate
WAL 2 Normal 58.335 81.110 71.778
temperature treatment
4 Chbrt7d 69. 443 81. 667 80. 000
Treatment at 4 °C for 7 days
4 CLb¥E 14 d 90. 555 78. 888 71. 667

Treatment at 4 °C_for 14 days

3 iFig
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# indicated significant difference at 0.05 level ; * # indicated significant difference at 0.01 level.
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