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Characteristics of microspore development and pollen germination of

Tulipa gesneriana in vitro

YANG Yanhong,SONG Guiquan, .1 Kongdong,JIANG Qiangian,
LT Guangyao, MENG Yingying

(Key Laboratory of Biochemistry & Molecular Biology in Universities of Shandong sWei fang University s
Weifang , Shandong 261000, China)

Abstract: [Objective] This study explored the microspore development process and the effects of lig-

uid medium components on pollen germination and pollen tube growth of Tulipa gesneriana ,and clarified

the cytological changes of pollen development process and the suitable medium components for pollen ger-

mination to lay foundation for hybrid breeding and embryology research of Tulipa gesneriana. [Method]

The bulbs of Tulipa gesneriana ‘Apeldoorn’ were disinfected with potassium permanganate solution at

volume fraction of 0. 05% and flower buds with different sizes were peeled out. The microspore develop-

ment period was determined by fluorescence staining with 4, 6-diamidino-2-phenylindole (DAPD). After 8

weeks of culture according to the conventional method, fresh pollen was taken for in wvitro culture. Basic
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medium was 200 mg/L potassium dihydrogen phosphate and 200 mg/l. magnesium sulfate,and sucrose (0,
50,100,150,200 and 250 g/L.),boric acid (0,60,80,100,120 and 140 mg/L) and calcium chloride (0,100,
300,500,700 and 900 mg/L) were added into the basic medium. Pollen was taken for microscopic examina-
tion at 1,3,5 and 7 hours to determine the most appropriate concentration of each component. Then pollen
cultured for 1,3,5 and 7 h under optimal medium components was analyzed to determine appropriate cul-
ture time for pollen germination. [Result] The microspore of Tulipa gesneriana * Apeldoorn’ developed in
four periods of tetrad,early-or mid-uninucleate,late uninucleate and bicellular pollen with most were tetra-
hedral and occasionally some were isobilateral. In the process of pollen development, there were phenome-
na such as development asynchrony and abnormal pollen. Sucrose, boric acid and calcium in medium had
significant influence on pollen germination and pollen tube growth. The optimum liquid medium compo-
nents included basic medium (200 mg/L potassium dihydrogen phosphate+200 mg/L magnesium sulfate) ,
150 g/L sucrose, 100 mg/L. H;BO; and 500 mg/L. CaCl,. Under these conditions, the pollen germination
rate reached 69. 60% and the pollen tube length was 439. 12 um after 5 h. [Conclusion] In the process of
tulip microspore development, most tetrads were tetrahedral and occasionally some were isobilateral. The
best pollen germination and pollen tube growth of Tulipa gesneriana ‘ Apeldoorn’ were obtained under op-
timal conditions.

Key words: Tulipa gesneriana ;microspore development;pollen germination;medium component
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G. Late bicellular pollen(40X) ; H. Uninucleate microspore and bicellular pollen co-exist(20X) ;1. Abnormal pollen(40X)
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Fig.1 Cytological characteristics of microspore development stages of Tulipa gesneriana (Bright field)
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Fig. 2 Cytological characteristics of microspore development stages of Tulipa gesneriana

(Dark field fluorescence photograph)
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Fig. 3 Effect of sucrose (A) and boric acid (B) on pollen germination rate and pollen tube growth of Tulipa gesneriana
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Fig. 4 Effect of calcium (A) and culture time (B) on pollen germination rate and

pollen tube growth of Tulipa gesneriana
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Fig.5 Pollen tube growth of Tulipa gesneriana at different culture times(10X)
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