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Male and Female Flower Buds Differentiation and Development in Japanese Persimmon
‘Nishimurawase’, ‘Zenjimaru’ and ‘Taisyu’

Kojiro HASEGAWA, Tomiyuki FUKUTA, Kazutoshi NISHIO and Akira KITAJIMA
Chair of Horticulture, Facully of Agriculture

Abstract : Patterns of floral differentiation and developmental stages were studied in three monoecios-
type Japanese persimmon (Diospyros Kaki L.) ‘Nishimurawase’, ‘Zenjimarw’ and ‘Taishu’. Time of
sprouting and male or female flowering, weight of male and female flower and appearance of staminate
or pistillate shoots were »compared-émong three cultivars.

1. Time of floral differentiation and developmental stages were eariest in ‘Nishimurawase’. In
1998, the staminate floral primordium of ‘Nishimurawése’, ‘Zenjimaru’ and ‘Taishu’ started to differenti-
ate in 20 May, 10 June and 10 June, respectively and the pistillate floral primordium of those three cul-
tivars started to differentiate in 30 May, 20 June and 10 June, respectively. Differentiation progressed
until August, when the sepa] or petal primordium in pistillate flowers and the petal primordium in-sta-
minate flowers had become evident. The buds then entered a quiescent, over winterring state.

- 2. The staminate floral primordium (central flower) of ‘Nishimurawase’ and ‘Zenjimary’ developed
to stamen formation stages on 1 March and 20 March in 1999, respectively and further, those trans-
formed to pistillate formation stages in 20 March and 30 March, respectively. The pistillate floral pri-
mordium of ‘Nishimurawase’, “Zenjimaru’ and ‘Taishu’ developed to stamen formation stages in 20
March, 30 March and 10 April, and further,- those transformed to pistillate-formation stages in 30
March, 10 April and 10 April after, respectively. Developmental s‘tages of flower buds on 2-years bran-
ches were advanced at 1°* bud (terminal posision), and those were delated at lower part of bud.

3. Buds of ‘Nishimurawase’, “Zenjimaru’ and ‘Taishu’ were sprouted at 18 March, 22 March and 29
March in 1999, respectively and bloomed at 3 May, 7 May and 10 May. _

4. In 3 cultivars, percentages of pistillate bearing shoot were highest in 1°* bud (terminal bud) on
2-years branches and those of staminate bearing shoot were lowest in 1% bud, reversely. Female
flower weights of ‘Nishimurawase’, ‘Zenjimaru’ and ‘Taishu’ were 1.48, 1.40 and 1.13 g, respectively,
and central male flower weights of those 3 cultivars were 0.26, 0.29 and 0.28 g, and lateral flower
weights were 0.26, 0.27 and 0.26 g, respectively.

These results indicated that the earier timing of bud éprouthug were correlated to earier differentia-
tion in staminate and pistillate floral primordium of three cultivars, so that the timing of flower buds dif-
ferentiation may be depend on the shoot ripening. Furthermore, as the rapid development of floral pri-
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mordium after breaking of bud dormancy were corresponded with the eariness of bud sprouting de-
pended on cultivar property, advantage developmental stages of floral primordium in timing until bloom-
ing would be concerned with the plenty of translation of carbohydrate and plant growth regulator to new
shoot and bud. '
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Fig.1 Developmental stages of pistillate flowers primordium of Japanese persimmon ‘Nishimurawase’.
Stage 1 (A), apical dome flattening; Stage 2 (B), differentiation of the first and second sepal pri-
mordium; Stage 3 (C), differentiation of the third and fourth sepal primordium; Stage 4 (D), dif-
ferentiation of the four petal primordium..Br=bract, Se=sepal, Pe=petal,, Lfb=lateral flower bud.




4 BARFFEWMERS F52%  (2003F) R ¥ &

Fig.2 Developmental stages of staminate flowers primordium of Japanese persimmon ‘Nishimurawa-
se’. Stage 1 (A), apical dome flattening; Stage 2 (B), differentiation of the first and second sepal
primordium; Stage 3 (C), differentiation of the third and fourth sepal primordium; Stage 4 (D),
differentiation of the four petal primordium. Br=bract, Se=sepal, Pe=Petal, Lfb=lateral flower
bud.

i

Fig.3 Developmental stages of pistillate (A, B) and staminate (a, b) flowers primordium of Japanese
persimmon ‘Nishimurawase’; Stage 5 (A and a), differentiation of the stamen primordium; Stage
6 (B and b) differentiation of the pistil primordial. Br=bract, Se=sepal, Pe=petal, St=stamen,
Pis=pistil, Lfb=lateral flower bud.
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Fig.4 Developmental stages of pistillate flowers primordium of 1% (terminal) (H), 3 (@) and 57 (&)
bud from the non-bearing shoot of Japanese persimmon ‘Nishimurawase’. Stage 1, apical dome
flattening; Stage 2, differentiation of the first and second sepal primordium; Stage 3, differentia-
tion of the third and fourth sepal primordium; Stage 4, differentiation of the four petal primor-
dium; Stage 5, differentiation of the stamen primordium; Stage 6, differentiation of the pistil pri-
mordium. Vertical bars represent SE (mean of 5 buds).
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Fig.5 Developmental stages of staminate flowers primordium of 1% (terminal) (Hl), 3 (@) and 5%
(&) bud from the non-bearing shoot of Japanese persimmon ‘Nishimurawase’. Stage 1, apical
dome flattening; Stage 2, differentiation of the first and second sepal primordium; Stage 3, dif-
ferentiation of the third and fourth sepal primordium; Stage 4, differentiation of the four petal
primordium; Stage 5, differentiation of the stamen primordium; Stage 6 differentiation of the pis-
til primordium. Vertical bars represent SE (mean of 5 buds).
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Fig.6 Developmental stages of pistillate flowers primordium of 1% (terminal) (H), 3 (@) and 5 (&)
bud from the non-bearing shoot of Japanese persimmon “Zenjimaru’. Stage 1, apiéal dome flat-
tening; Stage 2, differentiation of the first a_nd second sepal primordium; Stage 3‘, differentiation
of the third and fourth sepal primordium; Stage 4, differentiation of the four petal primordium;
Stage 5, differentiation of the stamen primordium; Stage 6, differentiation of the pistil primor-
dium. Vertical bars represent SE (mean of 5 buds).
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Fig.7 Developmental stages of staminate flowers primordium of 1t (terminal) (Il}), 3 (@) and 5%
(&) bud from the non-bearing shoot of Japanese persimmon Zenjimaru’. Stage 1, apical dome
flattening; Stage 2, differentiation of the first and second sepal primordium; Stage 3, differentia-
tion of the third and fourth sepal primordium; Stage 4, differentiation of the four petal primor-
dium; Stage 5, differentiation of the stamen primordium; Stage 6 differentiation of the pistil pri-
mordium. Vertical bars represent SE (mean of 5 buds).
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Fig.8 Developmental stages of pistillate flowers primordium of 1% (terminal) (), 3 (@) and 5% (&)
bud from the non-bearing shoot of Japanese persimmon ‘Taishu’. Stage 1, apical dome flatten-
ing; Stage 2, differentiation of the first and second sepal primordium; Stage 3, differentiation of
the third and fourth sepal primordium; Stage 4, differentiation of the four petal primordium;
Stage 5, differentiation of the stamen primordium; Stage 6, differentiation of the pistil primor-
dium. Vertical bars represent SE (mean of 5 buds).
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Fig.9 Developmental stages of staminate flowers primordium of 15t (terminal) (H), 39 (@) and 5%
(A) bud from the non-bearing shoot of Japanese persimmon ‘Taishu’. Stage 1, apical dome flat-
tenirig; Stage 2, differentiation of the first and second sepal primordium; Stage 3, differentiation
of the third and fourth sepal primordium; Stage 4, differentiation of the four petal primordium;
Stage 5, differentiation of the stamen primordium; Stage 6, differentiation . of the pistil primor-
dium. Vertical bars represent SE (mean of 5 buds).
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Table.1 Time of sprouting and blooming on Japenese persimmon
‘Nishimurawase’ , ‘Zenjimaru’ and “Taishu’ ’

Time of blooming

Cultivar Time of sp#‘outmg ) Staminate flower Pistillate flower .

. 11998 1999 1998 1999 1998 1999
‘Nishimurawase’ - 17-Mar 19-Mar 24-Apr 4-May 25-Apr 5-May
“Zenjimaru’ 21-Mar 22-Mar 27-Apr 7-May 28-Apr 8-May

“Taishu’ 28-Mar  29-Mar 2-May 10-May 3-May 12-May
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Fig.10 Appearance of pistillate (ll) and staminate ([]) shoots arising from 1ét(temﬁnal), 2nd grd 4th
or 5% bud from the branch of Japanese persimmon ‘Nishimurawase’, ‘Zenjimaru’ and ‘Taishu’.
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Fig.11 Pistillate (upper) and staminate (lower) flowers of Japanese persimmon lehlmurawase A),

“Zenjimaru’ (B) and “Taishu’ (C).

Table.2 Weight of flower organ in Japanese persimmon- ‘Nishimurawase’, ‘“Zenjimaru’ and ‘Taishu’

(1998) (n=20)

Total Calyx  Petal Stamen Pistil

Pedicel Peduncle

T f £l Culti
ype of fower var (mg) (mg) (mg) (mg) (mg) (mg) (mg)
Nishimurawase  1399b*  502a 366a 19a 394b 0 95a
 Pistillate Zenjimaru 1125¢  427b 325b 13b 271c 0 76a
Taishu 1483a 482a 391a 11c 475a 0 112a
. Nishimurawase 277a 6la 157a 2la 18a 3b 5b
Staminate . : :
Zenjimaru 264a 52b 147a 19 18a 13a 8a
(center) Taishu 263 52 1482 18b 182  1la 7ab
. Nishimurawase ~ 270a 46a 173a 24a 10a - 5b
Staminate N
Lateral Zenjimaru 258a 38b 168a 21b 10a - - 13a
(Lateral Taishu 957a 38  169a  18c  10a . 13a

2 Mean separation in columns by Duncan’s mhltiple range test, 5% level.
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