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Abstract: To figure out the flower bud differentiation process of Allium sativum Linn., cultivar
‘Ershuizao’ , ‘Taicangbai’ , ‘Xuzhoubai’ , and ¢ American garlic’ with different characteristics were
used as materials to study the anatomical structure of longitudinal section of flower bud during the
differentiation process by using paraffin section technique, and to observe the change of morphological
characteristics of flower bud. According to this, the flower bud differentiation stage was divided, and
differences in differentiation time of flower bud among different cultivars were compared. The results show
that the flower bud differentiation process can be divided into four stages of undifferentiation stage, spathe
and inflorescence primordium differentiation stage, small flower primordium differentiation stage
(including small flower primordium, bract and topset primordium differentiation ), and flower organ
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primordium differentiation stage (including tepal, stamen and pistil primordium differentiation) according
to the difference in anatomical structure and the change of morphological characteristics of flower bud,
and the latter three stages constitute together the inflorescence formation stage; morphology of shoot tip
growth point begins to change at spathe and inflorescence primordium differentiation stage, and this can
be used as the indication of differentiation initiation of flower bud of A. sativum. Anatomical structure and
morphological characteristics of cultivar * Ershuizao’, *Taicangbai’, and ‘ Xuzhoubai’ are basically
identical at each stage, while cultivar * American garlic’ cannot differentiate bract and topset at small
flower primordium differentiation stage, and morphological
characteristics at small flower primordium differentiation stage are slightly different from other three
cultivars. Inflorescence of four cultivars tested can be divided into two categories according to with or
without bract and topset. One category of inflorescence contains abnormal small flower, bract and topset,
and small flower perishes with the enlargement of topset, leading to failure of normal flowering, three

therefore its anatomical structure

unflowering cultivars of ‘ Ershuizao’ , ‘ Taicangbai’ , and ‘ Xuzhoubai’ belong to this category. The other
category of inflorescence contains small flower but without topset, and small flower can flower normally,
flowering cultivar ‘ American garlic’ belongs to this category. Under natural field condition, flower bud
differentiation of cultivar ‘ Ershuizao’ is the earliest, while that of cultivar ¢ Xuzhoubai’ is the latest;
duration of flower bud differentiation of cultivar ‘ Ershuizao’ is the shortest (only 53 d), while that of
other three cultivars is longer than 60 d; during flower bud differentiation process, duration of spathe and
inflorescence primordium differentiation stage is the shortest (9 - 11 d), and that of flower organ
primordium differentiation stage is the longest (31 -37 d), indicating that there are differences in
initiation time of flower bud differentiation and duration of differentiation among different cultivars of A.
sativum , and the flower bud differentiation of early-maturing cultivar is earlier than that of late-maturing
cultivar.

Key words: Allium sativum Linn. ; flower bud differentiation process; anatomical structure of flower bud;
morphological characteristics of flower bud
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Table 1 Beginning and ending dates duration of each stage of flower bud differentiation of four cultivars of Allium sativum Linn.
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Small flower primordium

A E R EE eI

Flower organ primordium

‘l‘ﬁ'xﬁl)l) Undifferentiation stage primordium differentiation stage differentiation stage differentiation stage
Cultivar e (CCYY-MM-DD) »  ABI(CCYY-MM-DD)  ,  HJ(CCYY-MM-DD)  ,  HII(CCYY-MM-DD)
Date (CCYY-MM-DD) Date (CCYY-MM-DD) Date (CCYY-MM-DD) ° Date (CCYY-MM-DD)
1 2016-10-16/2017-02-11 119 2017-02-12/2017-02-22 11  2017-02-23/2017-03-03 9  2017-03-04/2017-04-05 33
2 2016-10-16/2017-02-16 124 2017-02-17/2017-02-27 11  2017-02-28/2017-03-14 15  2017-03-15/2017-04-20 37
3 2016-10-16/2017-03-03 139 2017-03-04/2017-03-14 11  2017-03-15/2017-04-04 21  2017-04-05/2017-05-05 31
4 2016-10-16/2017-02-22 130 2017-02-23/2017-03-03 9 2017-03-04/2017-03-20 17  2017-03-21/2017-04-25 36
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Plate [ 1-9. Anatomical structure of longitudinal section of flower bud of Allium sativum ° Ershuizao’ at different differentiation stages:
1. Undifferentiation stage; 2. Spathe and inflorescence primordium differentiation stage; 3—7. Small flower primordium differentiation stage; 8-9. Flower
organ primordium differentiation stage. 10— 18. Anatomical structure of longitudinal section of flower bud of A. sativum ‘ American garlic’ at different
differentiation stages: 10. Undifferentiation stage; 11. Spathe and inflorescence primordium differentiation stage; 12 — 15. Small flower primordium

differentiation stage; 16—18. Flower organ primordium differentiation stage.

BARL  1-10. ARG —OK R BEZOR A LMWL B 1 RIMEIIRIEZIIE RS 2-3. SUERIIEFR JRE I (LI 1L 208
A5 4-5. IMEESEMEIIRIEZFIE RS s 6. JEde B RS MUY AEZFIE 2 s 7-8. %ﬁ?ﬂiﬁﬂ/ﬂﬁ IS 9-10. iﬁiﬁf:ﬁﬂ%? JPIEA. 11-20. KA
SRR S IGR BEZPIE S A B RAE A 11, ROEIBEZIBAS; 12-13. SERER FEE LR AEZPE S5 14-15. /)
TEIF LML ZOEES s 16, I B RN ML 2B 17-18. hEZ W mIEIFIES; 19-20. A SR IES.

Plate I 1-10. Flower bud morphology at different differentiation stages and inflorescence morphology at bolting stage of Allium sativum * Ershuizao’
1. Flower bud morphology at undifferentiation stage; 2-3. Flower bud morphology at spathe and inflorescence primordium differentiation stage; 4-5. Flower
bud morphology at small flower primordium differentiation stage; 6. Flower bud morphology at flower organ primordium differentiation stage; 7 — 8.
Inflorescence morphology at the early bolting stage; 9-10. Inflorescence morphology at the late bolting stage. 11-20. Flower bud morphology of flower bud at
different differentiation stages and inflorescence morphology at bolting stage of A. sativum * American garlic’ ; 11. Flower bud morphology at undifferentiation
stage ; 12—13. Flower bud morphology at spathe and inflorescence primordium differentiation stage; 14—15. Flower bud morphology at small flower primordium
differentiation stage; 16. Flower bud morphology at flower organ primordium differentiation stage; 17-18. Inflorescence morphology at the early bolting stage ;

19-20. Inflorescence morphology at the late bolting stage.

An: {£25 Anther; Br: &5 5 Bract; Fl: 1€ Flower; FP . f£J55E Flower primordium; LP . - JF 3L Leaf primordium; Me: SrHE 2140 Meristem; PP i 5 5L
3 Pistil primordium; RGC: A B A K Reproductive growth cone; SB: 1% 25 Scale bud ; SP; HE#E 5 IE Stamen primordium; Sp: R i, Spathe ; To: Bk
Topset; TP . w3k Tepal primordium; VGC: IR Vegetative growth cone.
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