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Abstract: We studied the differentiation process, internal and external morphological changes, and growth po-
sitions of flower buds of Deutzia grandiflora Bunge, D. parviflora Bunge, D. scabra Thunb., and D. Schneide-
riana Rehd. in Beijing by paraffin sectioning and photo measurement. We found that the flower buds of the
four species were mainly crown buds and side buds, with summer and autumn differentiation types. Flower
bud differentiation was divided into seven periods: undifferentiated, initial differentiation, inflorescence primor-
dial differentiation, flower primordium differentiation, petal primordium differentiation, stamen primordium dif-
ferentiation, and pistil primordium differentiation periods. The flower organs of each whorl were centripetal,
with two types of developmental patterns. Notably, D. scabra and D. Schneideriana were centripetal, while the
petals of D. grandiflora and D. parviflora developed earlier than their sepals. Results showed that Deutzia
species flourish due to the presence of many buds, high differentiation rate of flower buds, and large number

of florets. The longitudinal diameter of flower buds combined with the season accurately reflected the flower
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bud differentiation period. The pattern of flower organ development supported a close relationship between D.

scabra and D. Schneideriana.
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Table 1 Source and flowering characteristics of four Deutzia species
4 RAEH N FEN EEAR A iz 1y
Species Site Collector Voucher (BJFC) Anthesis Inflorescence
Doutaia oTELL JEsepRL K VEFY BJFU062801 41 LA] BT
eutzia grandiflora Bunge
D . . B | =Y N e T BJFU062802 57 LA PP ALT
eutzia parviflora Bunge
Doutsi i [ 5 H VR ZWYBY061101 5 A I 1L
eutzia scabra Thunb.
KL dEscinigiE FERHIR  #5. XIFE BWMLY060901 51 F A I 2

Deutzia schneideriana Rehd.
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Table 2 Number and proportion of flower buds at different locations on annual branches of four Deutzia species
T 2f (IR FEB 2
0 Crown bud Side bud Basal bud
Speci = WA BB . A EH AE2E L) o BT AE2FL)
pecies Hk Hik i
Total number Number of Flower bud Total number Number of  Flower bud Total number Number of Flower bud
flower buds ratio/ % flower buds ratio / % flower buds  ratio/ %
KAEWEH  1.93+0.25 1.87+0.34 96.55 417+345 3.80+3.15 91.20 0.03+0.18 0 0
IEMB 1.93+1.03 1.90+1.04 98.28 17.10+£9.36 14.57 +7.65 85.19 0.53+0.67 0.36+0.60 68.75
W 0.73+0.81 0.63+0.84 86.36 15.87£8.48 7.20+4.34 45.38 0.43 £ 0.56 0 0
KEE 220+0.08 2.10+1.08 95.45 2526 +4.42 14.10+9.60 55.82 0.70+0.78 0.17 £0.45 24.29
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Fig. 1 External morphological changes of flower buds of four Deutzia species
Al~H1: KB ; A2 ~H2: /NMEMH; A3~H3: Hii; A4d~H4: KITEH ., BTN, %44 H HHE51,

A1-H1: D. grandiflora; A2—-H2: D. parviflora; A3—H3: D. scabra; A4—H4: D. schneideriana. Numbers below pictures are shooting time, ar-
ranged by year, month, and day.
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Table 3 Changes in vertical diameter of flower buds of four Deutzia species

Y42 Vertical diameter of flower buds / mm
S VAR SR A I B R A I Y S R S e ]

ﬂ’% Ko Initial Inflorescence Sepal Petal Stamen Pistil
Species Undifferentiated differentiation primordium primordium primordium primordium primordium
period . differentiation differentiation differentiation differentiation differentiation
period . . . . .
period period period period period

KL i 1.63 £ 0.15b 2.41+0.16¢c 3.23+0.60c 3.79+0.76¢ 4.95+0.41c 4.86 £ 0.32c 5.16 + 0.45b
/NETE B 436+0.74a 496%0.11a  584+0.76a 6.44 + 0.46a 7.14 +0.90a 6.55+0.82b  8.65+2.58a
W 1.40£0.11b 1.57 £0.17d 4.25+0.41b 5.48 + 0.33b 6.15+0.13b 7.67 £ 0.24a 9.03 +0.58a
KA B 400+041a  444+082b  4.49+1.46b 5.37 +0.79b 7.55+1.15a 6.55+0.59b  7.66 + 0.56a
T FPIARNE FRAFRE R B (P<0.05). T,
Note: Different lowercase letters within same column indicate significant difference (P < 0.05). Same below.

IR MR/ N T AL 1) HERF 3, 4 A, &PiEkA 3%, nertiik.
23 THFSUEH Wt 1 o ALTE B, AEZF e nT R0 7 A4~k

4 PP ZF IR T RS (R5) . R4E W Rl o fetnil] . 2 el =%
Wi s 6 -9 H, Jit 4 4~H, spfemte] R BRI AR I A ] | AR R 1
B NMER B S MR TR BN 6 ) #ESEEE M



%1 TE Bi5F: WHJE 4 FOEYIIE 2o 11
ka4 ERBATENEFEETW
Table 4 Changes in horizontal diameter of flower buds of four Deutzia species
AEZFHE12 Horizontal diameter of flower buds / mm
P AL R e MRS
4 R BN
i Aok ]M{?f.w;iﬂ Inflorescence Sepal 1ETRI . 67\4{?1111 Stamen % : ﬁ%ﬁﬂ?ﬁﬁ
Species . . Initial . ) ) ) Petal primordium ) ) Pistil primordium
p! Undifferentiated . . primordium primordium . . primordium . -
. differentiation . . ) L differentiation ) L differentiation
period . differentiation differentiation . differentiation )
period . . period . period
period period period
KAEE B 0.88 + 0.15¢c 1.06 £ 0.10c 1.20 £ 0.21d 1.27 £ 0.32c 1.56 + 0.18¢c 1.50 £ 0.13c 1.63 +0.22c
JINAE B 255+ 0.27a 2.53 +0.40b 2.72+0.23b 2.77 £0.27b 2.72+0.22b 2.64 +0.24b 3.34+0.58b
W H 1.28 £0.17b 1.26 £ 0.13c 1.85+0.32c 2.74 +0.23b 2.79+0.17b 3.27 £ 0.32a 4.70 £ 0.83a
KT B 2.62+0.18a 295+ 041a 3.16 £+ 0.73a 3.55+0.33a 3.53+0.36a 3.17+0.28a 4.68 £ 0.55a
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Table 5 Flower bud differentiation period of four Deutzia species
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Fig. 2 Differentiation of flower buds of four Deutzia species

Al~J1: RIEME; A2~J2: /NEME; A3~J3: HH; AA~J4: KITEB, A1~A4: ROEM; B1~B4: 4kinil; C1~C4,
D2 ~D4. E2, E3. F3: )7L/ kil]; D1, E4. F2. F4, G3. =R FIL{Ll; E1. F1. G2, G4, H2, H3: fElEILm1Li;
G1. H1, H4. 11 ~14: HESFIESA; J1~J4: MES IRk Le: PRI, Ge: &K R: 8P4 In: 787 5,
ﬂ?ﬁi:ﬂ%ﬁf?ﬁ%; Br: & JRHE; Fl: /MEFR; Se: =R EE; Pe: EEJEHE; St1. 4 1Rl St2. O 2 MEE R AL PI
s 2N o

A1-J1: D. grandiflora; A2-J2: D. parviflora; A3-J3: D. scabra; Ad4—J4: D. schneideriana. A1-A4: Undifferentiated period; B1-B4: Initial differ-
entiation period; C1-C4, D2-D4, E2, E3, F3: Inflorescence primordium differentiation period; D1, E4, F2, F4, G3: Sepal primordium differen-
tiation period; E1, F1, G2, G4, H2, H3: Petal primordium differentiation period; G1, H1, H4, I1-14: Stamen primordium differentiation period;
J1-J4: Pistil primordium differentiation period. Le: Leaf primordia; Gc: Growth cone; R: Rachis; In: Inflorescence primordium; Si: Side inflo-
rescence primordium; Br: Bract primordium; Fl: Flower primordium; Se: Sepal primordium; Pe: Petal primordium; St1: First round stamen pri-
mordium; St2: Second round stamen primordium; Pi: Pistil primordium.
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