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Persimmon s Sl o)

Diospyros kaki Thunb. cralad) )

Diospyros oadadll

Ebenaceae d oY) Alital
zL& s s Ebenaceae i si¥) Allal) oy (630 Diospyros owiadl (SWSI oy
slae" Al sy iy Dio/SPYros cpahia o« 3-S5 Diospyros 4wl s -l
Leabina ,300 & 53400 s e Diospyros ceis deidy "igVl ¢lie " of "slaud
Lee )5 A0 £ 539 Ginny ¢ LS5 el Jladt s das 55 Ly a1 5 Lol 300 ) 3lalial) 3
Alxinal) Shliall (& s UL SIS

-

Plate 8.1,  Same Diospyros species of temperate und tropioal origin. o, Nospyros kaki ov. Fuyw; b, D,
rhombifolic; ¢, D. lotus, d, D. odelfore; o, 1. vinginkene; and {, D decandm, Refor to Table 6.1 for detalls
ol theso specios
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Some useful Diospyros species with their

distribution and chromosome number

Chromosonie

Spocies Mstribution numbes (2a) Usa
Temperale
D. kaki Thunb China, Koeea, Japan, and introduced 30,135 Trow is cultivated as commescial fruit crop

10 MARY Countries

D. lotus L. Bast, Central, and Westorn Asla i Frult is eaten fresh or dried

D. ofeifera Chong China 30 Frult is utilized to obtain tannins,

D. thombifolie Homs! China 60 Trow s usod as omamental

D. vieginkana Bastarn North America 60, 90 Frult is ediblo, and made into cakes with
oran

Tropical and subtropical

D. decendra Lour Sauth Ching, Vietoum, Indis 30 Fruit with soft and chocolate-coloresd pulp
Myanmaz, Laos, Thailand is edible, and fragrant

D. digyno jacqg. Central Americs, Introduced into unknown Fruit is consumed fresh with some orange
Philippines and Indonesia or lemon juios adlded

0. discolor Willd. Philippines, Micronesia 30 Fruit, with dark comam flesh, is edible

D. pbenum Koenig ox Retz India, Sri Lunky 00 Troe {5 a source of wond of high quality

and bears edible fruil,

D. glanduloso Lace Inelia, Myamunar, Laos, Nocthem 30 Fruit is edible and tros is used as a
Thailand rootstock lor persimmon
D. montana Roxh India, Myanmar, Laos, Thailand, i Fruit has bean mecorded to be edible

Cambodia, Vietnam, China, Malay

Pepinsula, Indonesis, Philippines

. texana Scheele Maoxico 30 Fruit is possibly edible

(A sV g Avinal) dihaiall 85 piiiiall S o) il an)
D. Kaki are hexaploid (2n = 6X = 90) but seedless cultivars.
Hiratanenashi and Tonewase are nonapliod (2n= 9X=135) chromosome
number is 15 (Tao et al. 1997).
1 ) Ghgall
O s cuaall 5o (Diospyros Kaki) oSSl La¥) ol sl o adia,
O LS« pall (B al2all ulu) aad) iy (SIS OIS (Sl Ji ) Y
Y 66.4 Lgie rall =35 51 2071523 (Mg (SN LS e S Z V) 4paS
A (SIS e S ol 5 Jl sl 5 Lillay) 3555 9 12.6 LusS % 14.5 gL
Cailialy Jsall oda amy et (1998 4w dliasl) S #LEY1 (0 96.3 ) s
2 Lama Forte , ol ) & Triumph ,Wltay) 4 Kaki Tipo Ji b dald
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LY sl Ladl s paaaill (im iy (SUSH il 8 iy 5 g L sl iy Vias 5 o 31l
G (3 e SIS o sasial

pllad) 2 SIS )

A MICA A gal)
66.4 )
14.5 okl
12.6 LS
6.3 ) Sl sl Ll

&5 018 2029 s (SIS Jpanar jae dde ) il 4080 dalial) laa) i
Cailae B S T (gl cyha 8,114 Gl ) Jaws giay SLall (0 5o 14207 s
Cadlae A JUIS Leay 5535 (2013 ale el 3l 3 ) )5 dibaan]) 49 )L 5ill 5 Al

e
2013 ple paa b SIS 7L dpibas)
(OR) G /p | s | aabadl | daled il -
Zy) 5_yallall AN
(k)
4313 69 16 18 IR
9.554 879 92 101 3 el 2
8.538 222 26 27 A ) 3
7.833 6697 855 911 dddgsall 4
8.500 17 2 2 Ll 5
5.833 70 12 17 4 ) 6
9.000 180 20 22 48 giall 7
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7.133 214 30 31 A saldl) 8
5.400 108 20 20 BTN 9
5.000 5 1 1 s |10
5.000 5 1 1 Laiall 11
1.658 63 38 38 z s ke 12
8.900 5678 638 840 Akl 13
8.114 | 14207 | 1751 2029 A seaad) (e

s SIS AL ) g AalaiBy) dsadd)

Caan Gyl Apnaall 5 2603800 Aal) il aadall AN LAY e SIS 3 a8
oo 3 Al 520SY1 Clalizas 5 il Saall 5 Cilinalial) e Aulle daws e (5 giad

dclia gz jlall @blgin SIS L aadiiud s Gla el g Q) (ial el (e Gl
dalall o)l jadl Jae 85 (A8la ) yds Jlad ) Gl delia iy jilladll 5 o jall
LeS 5208y clabizas e 48] gia 43 i) jas g aall Jarca alayy (SISl | gl
QMJLAADMU\

~ Food Value Per 1()([;;_()t‘litlil)l(' Portion

Calories
Moisture
Protein
Fat

Calcium

Iron
Sodium
Potassium

Carotene
Thiamine
Ribofiavin
Niacin

Carbohydrates

Phosphorus

Magnesium

Ascorbic Acid

77
7869
07g
04g
1969
6 mg
26 mg

0.3 mg
6mg
174 mg
8 mg
2,710 LU
0.03 mg
0.02 mg
0.1 mg
11 mg

8 yah S5 el of LS
O L) aliag dolaa
Sl el

LS guaaill die (Saladl jeal

¢

St () BV Jsas
Cay Al Jiad S sl

sl I Gl sY) Jeat WS

Laa

Ciy Al Joad & yaaY)

a Gl 8 andiud Alda el Lelaay
CLiaY! o) gl o saly S jlasi Lasi S -
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3 lall s LY A A arding Al Clglill juaeS SISH aadig -
-3 Adl) i gl

()KA 18—45)(‘&60-15 é\\.@.ﬂ:m‘)\d@“,’éwﬁﬁé&\i‘);ﬁ
a2 (Il sh Jomy yanne i Lgi o clidl Led ¢ gl e ol aa o8 ¢ Adaluiia (31 oY)
10-5 Ga pasalls o 25 — 7.5 (0 Ledsha 75l i ¢ Alilatioan o) JSEN 5 ppviasa (31591 ¢
Jsadi ¢ Bale iy il mhandls ¢ 5 slall mhand) (o (ualadl daclip daaY ¢ dala | au
el o JE ) Il e o )y Al

Sy

S (B 3l el

o= 31 5-3) g Al (e ALk Gl 8 i jee g il e Jesy dails (58 3 e )
pna sa a8 45 oSl Aaal) @l gaill e ils e 5Y) desis (e ) 0S5 4k
1ROV e )l A UL S il Jesi g ¢ sall
Polygamo- dioecious with three types:-

Hermaphroditic gUalls dllall e (s 5ia3 5 jlaji -1

Pistillate only Laid g Uil e (5 sini Aise a5 -2

Staminate flowers — allll e s 5iais S jla i -3

gl Gl A Y e ST aa s e i Jasd () Bas) ) 8 janill (S
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Ledray 138 5 uiall sam 5 ) e 31 Jras el Al g dald yall GliaY) aey -
.(Cross-breeding) cuaedll A dliada

ol ¢ L oS ¢ L) e Jath e a5 s jlandl Jead cilical -

ALl o Jaad ai g g sl Jia 5 S0 5 Aiige a3l jladdl Jead Gilial -

¢ @Y ) 8 Jaad jla ) 3 e i K le gana 85 SAA) jla Wl aa g o
24 Woae & gidl g o) jal dr )l e sl g o) sl da )l (e O sSa lS o (5 5in
N T PPLIEER

e O3Sa S GlS 2 g g Saaii s B sY) el (A saus s Aigall Jla Y s gl -

i e Al (e (g ptiady ald jial 4 gl g gl g Aliadic ¢ jal Ay )

mzall g QB (e () oS5 pavines sl edalia anall

O G das g 0 5S5 (ALUSY) Al e oY)

g siaal (5228 Y Byl Jla 5V sy Jyal (B 4y el gkl it SISH

) da i s il 4y (e

G ST G aalall pe e S sa 5 Gl L sy (Ruie ) &y ppae 4 L

LY | raay s jladl Jalll siianS Jany o 53 pdlie adall 2233 il )5 0w %50
ash a5l Jailall 5 ¢ 5 paill g Ao ae b 5 dpadall iS5 <l sa gl
Oralall e (5o B alB By 558 jall 5 5 S slally s paill Slaal 5 (3 gmall Joriaill Aleny
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oS e Al o) jad A1) il Al jay bl &y agna (Eliwa, et all, 1998)
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S gadll (Aol 58 5422 e osSisale 5 G5l (8 (SISl ) as
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(Ll <1 5 gy il g 3l Al Liiledl) Jhe alia¥) alizae Juaady Bl b g ia
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Las sl a8 1aa A )0 1l Calia¥l oda gty il yuall da ) 5 o3y ol (L85 3s
palll anda g lll (5l 5 JSAN 5 aaall 840,01 Ll e (A2 4 Sl el Cadlial
el i dlaga
SISl 3 ad

O s e e sl alat die S5 4) juae dpeal (Berry) 4die b
PRPIFEG i & (Non-Astringent) (=8 sl Gl Al & ddaladl 5 ) guall -
305 a8 5 (ke L) sllS 5 Y S0k aliual Jie dilia o8 5 Al Aalall o) all

30)s shieng Ay ss8y g la
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2 V) IS5 Y Al A (Astringent) dcall)l Clual) Al 8 1Ayl 3 pual) -
a5 e a5 Gl e3a ey el e linall gLiai¥) o sals L)k

sy aliilig Gligaliy ealg
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ﬁy\M\MEM\&QW¢uiMQJMUAJAMeAH\Mu\.&my\uau
—roie sana (Al SIS andi Sl 25 e g ¢ banl) ia adall axdally Uniise Jhy

1- Astringent (A) dayd
2- Non-Astringent (NA) dajd L

Cle ganall G de gane S5 aanll die addll axdall e sl 3 gy Gl o @lldg

Variant and Constant — (Alis 44kiss) (e pane ot A lgarnd (0 Sal A8L0)
il e panall b palll () s ol (5l 5l 350 o AN (e Voo
= et il dai s o jlaill (5 iad laaie Bale aalll (o maiay 5 sl
o Ll (3 2 (s il A 51 3 g 1 Y el () (48 00 e pand)

~1ed) i) pul
A- Variant- type as “Pollination Variant” Rl Adlis
B- Constant- type as “Pollination constant” gelilly A3,

- Types b sl aaalae day )l ) (SISH Gilial o @llay
Aald ye g malilly 430 de gena -]

1) pollination-constant non-astringent (PCNA)
Lol ye 5 dlily ddline de sane -2

2) Pollination- variant non- astringent (PVAN)
Ao 5 pedlilly 4lise de gane -3

3) Pollination- variant astringent (PVA)

a8 § alilly 436 de g -4

4) pollination-constant astringent (PCA)

Lilide 5f (PCNA) Al il o) gus dmgd jal) okl o e sanall oda of 2
andall 41 gita a5 L gai oL Lunpha () aadall La i 2885 (PVNA) zalilly
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L85 5l )52 g g ade 5 il A S aae Ala 845l V) il ie JSDU dalla
o8 (& (afall axdall 288 )l UL 5 (@l axdal) i Y ((PVNA-type) 4 seaall L
Dbai Lai ¢ 3 allly ) sy 2 s g i aalll o aling 95 el sl o ading de saall
by el A0S ave Ala 8 s (sl Leends 3565 ( PCNA-type) Al de ganall
Gl aalll ) O 58S g s Sl aal) Al
zlind s il die i b LS (S5 (PVA | PCA ) Odie saaall (e DS 0 2a et
Gl e ganall (pia () 5 ankall A gite el g Aadall alall ) Y elia plzail )
Dl e e aaing (PVNA-type )l (b paddl) aadall 38 (5 aalll o6l & Liad
B )

8 OS2 aalll maay G aalll ()5l e alisy PVNA ¢« PCNA of LS
o Y aalll (gl iy ¢ il axdall aids L 53 540l ) 52 22 5 Leaie PVNA type
PCA ¢ PVA (e S Ol iis (8 . aldll Lank 3 5alll 2385 Laxie s PCNA g 53l
¢ Fcadl) 5alall A1) 3) aay axdall 4 g praaly gail) die (il aada e W el (5 gia
Ay et o2l Jsa 8 pha (plalia 3a g s aalll (5l B ) g8l88, e i) b
sl aga s aalll () il Y PCA Glaall e laig ¢ 5l
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(SKl Calial)

Non-astringent (NA) Astringent (A)
PCNA PCA
Non-astringent at maturity whether soeded or not Astringent at maturity unless treated
Flesh color unaffected by seed at maturity Flesh color unaffected by seed at maturity

Pollination constant (PC)

o y
: PVNA PVA

Non-astringent at maturity only if seeded Astringent at maturity unless treatod,

Flesh turns brown at maturity if seeded, Brown flesh color only around seed at maturity,

Pollination variant (PV)

Four types of persimmon according to horticultural classification a. PCNA type (cv. Suruga); b.
PCA type (cv. Yokomo); c. PVNA type (cv. Chokenji); and d. PVA type (cv. Onihei).

Note the difference in flesh color between constant (PCNA and PCA) types and variant (PVNA
and PVA) types.
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PVNA

Effect of seed number on the loss of astringency in PVNA and PVA-type cultivars. a, PVNA-
type (cv. Chokenji); and b, PVA-type (cv. Aizu-mishirazu). Note that coagulation of tannins
(dark portion) increases with increasing number of seeds in both types, but coagulation is
restricted to around the seeds in PVA type.

Variation in seed content of
“Nishimura Wase” fruit (PVNA)
cultivar, showing the effects of seed
number on degree of flesh
browning. When only one to three
seeds develop (top right) the clear
parts of the flesh remain astringent.

Whereas well-seeded fruit (Lower

left) are non-astringent.

sl die W 8 oo dilal) (any b padlil) andal) gL s
o Sugiura and Tomana (1983) « Sugiura et al (1979) ¢ 3S aag
sy ¢ paldll padall Sl@AL Jagi e 5Ss sl Aaul g aellisay JY) £l
oY) Oe 35S LS PVYNA Ul B 32l )l =i dus PCNA
sy 22 ARG Aala 5L o) sall o3 ¢ 5 il gad Ala je Cluatiie JMA aaallivaY)
ankall JalS eliia) 5o lae Jladll aad 8 4l LAY 853 sa sall bl (s 53
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deldi daul 5 o Ll ey 4l LOAD 8 Gl s 53 el a2y ¢ (allall
PVNA i G anlll 8 Balad) sl o Al 5 5208Y)

Ry 3 il g A 3 el LS all o2 Lol wisi PVA i (8 sl
axdall (g ) sad) Jsa B gama () 5S5 Gl Can i Alae (5585 Gl 5 30 00 LSy
ol et PVA Dl (& sl s 2 sana (58 Galad) (1l 5 3 il (Bl (8 (il
Ul al) axdall 2885 Y Lgila AT 5 La gas oL asaallinnd o J i) ol =i ¥ PCA ke b
e G sbdall ol gall oda L) e 52l 3508 (ld ills ¢ JlasY) e b ey
PVA ¢ PCA & iy « PVA Ul (bl sia s PCA - (aidie s PVNA
geall amy addl) aadall o 35 (ST 50 pSU 2T G 1 J YL Alalaall ) s
a8 oSy Uil 53 5Lkl LS all sda e i ¥ PCNA Cilial el alaea (& 53l
b bl 2U5) e el oda Jie i 55 Cua ¢ ARl okl e Calide il aalal)
i Ll aaa 5l 5 A sSiall Al o) sall Casdas Giamgy o5 gaill (pa (ASY1 Ja)all
—1otie s A (SIS Cilial aasi (Sl L g ezl sie Ll 143
il slaid) 8 (Y1 ol 2 alwd) 5 jLdall o sall e aqiad Y p dgY) A ganall

- The volatile-independent group (VIG) the PCNA type
£id) 8 (JEY) ol aaallina¥) ) 5 ldall ol gall 2] e aaied ;400 s ganall
calalal)

- The volatile dependent group (VDG) the non-PCNA types (the
PCA-, PVNA-, and PVA-types)
As an aid to understanding the correlation of these classifications,

we summarized it as following: -
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PCNA PCA

PC Non-astringent at maturity whether Astringent at maturity unless
Llinati seeded or not. treated.
(Po Ol Flesh color unaffected by seed at Flesh color unaffected by seed at
constant)  aturity. maturity.
Tannins are not coagulated by Tannins are coagulated by ethanol

ethanol treatment at immature stages treatment even at immature
when fruit is still astringent. (VI(G)  stages. (VDG)

PVNA PVA
PV Non-astringent at maturity only if Astringent at maturity unless

seeded. treated.

(Pollination Flesh turns brown at maturity if Brown flesh color only around

variant)  geeded. seed at maturity.

Tannins are coagulated by ethanol Tannins are coagulated by ethanol
treatment even at immature stages. treatment even at immature
(VDG) stages. (VDG)

* (VIG: Volatile-independent group <VDG: Volatile- dependent group)

paa B de ) i) cilial) aai

Fuyu (PCNA) sl i
C e ) B ARy S
s O aaall 5 S A
Wl ) bdiue aa 220

.l e c_u\ Ld ¢ 3 latay)
Jen) BB aaY s Laalag

Lodie 5 42 )5 o 50 &

: _ g A gk cad Ll sad
3 LS sima S 1 (5 pally S JLAES) i (3 el Sl (5 s 8
C 8l Gyt e el 3L Jae dwm 5 sada a s Ll JS5 5 sasall Slies s
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Sl 5 mile ) rling 5L ysed i Chatie ) e g ol (e BN 8
5 A 585 Clia Cld Ll 5 alitie ol ani Y g A gy Jalill Jaat U S5 i
el 85 alll a8 aa g 8] Aot ST 65 68l Jaina B jadl) gad

Hana-Fuyu (PCNA) s siligll

o 035 5S4 5 cpall 5 LosS ) oliia an g 4t RS 3 Buas
= 3

¢ dlabae gl Biee ¢ aa 225
Sy Aall ol 5 L je Guaaiag
Jon Wi 1 0 5 oS ieas
ol e aalll x5 30 iy sa
Sy L s dda ) alasll e
15 s s aiall Jid o L (p &8
die 3 el slad Gla) ¢y 5 L
B8 4 Aldiee 4l 5 pUl 5 Al
des Jag sV Giaag dB (Adaghe ) 3 e e 5 8 5 L sad
Hachiya (PCA) Ll

2> 230 L5 s sie @1l 8 S 45 o

)i Jeal A <l Al Bk 5 e,
O i Y i g5 (M 53 el als Gl
Mcuzgﬁwjpc_@éﬂ\ngljwwed
sl Lle Jasio 5 Ll 0585 Jla)

B 58 A sai A el Cidaill

|[Pagel7



Costata (PCA) Uilim

de axkall La)dl) Cslia¥l (e sa
30 ) Jaai 3 yalll 5 gl
aals sl s an 130 -100 o Leis
S aalll ol 5 jheaa M
Lol 30 Ay S0 5 1 S5 iy
Lz ol JSSU e Jasiay

Triumph (PCA) ias 5
Db dpiidhahne Hld ) Chia g
(L il aie Lgigly ¢ alalakall
alysh 3,58 G yadll Jaadyy e
O Ll Le g sl Jpa ellgind ia
Jsall Gl 3 ppnems (Sasd SIS LS

\..J_A j‘ \:\A:I\L.\‘LAJXC OSS..“:.’..D

‘H :~. .. - A .... . S‘

e Gk e g aidis

sl ey 3 s IS laio a5 ¢ gLyl lle Ll ool Sl 5 ¢ cpe 13
CHOCOLATE (PVNA) < sl

o lal JS95 Ll i Ciia e ‘QYJS,A.-&S\L-&A

palll Gpl iy ¢ Baala A
Chocolate(PVNA)

Tl

¢ "‘ . .G ... DJI_A& ..
i« Baala o s 0l IS5

Zelilly aalll ) o]

,:.m.-Immm!mmm‘mu
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Tsurugaki (PCA) SS 5 908
Layld 5 jlas gaill JAlia cila
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dic azhall dafd jie g il aa lgasd G 5 Y AN 53 laal) dallal) SLaY) (e

LD e 5 ULl 8 e a5 555 5 (AU 5 e e — o oSl JLaS)

TR T - ~ n s X% = Wl == s = P S o =t s T
‘..' (‘_\ ‘-';_: ‘* .“ v et A ‘:_ '. a1 Y "t i 7_ N\ :f;_, 0: e &5 #
! {‘4( ip

,'_5@; \
Hiratanenashi Persimmon (PCA)

\

Izu Persimmon and nice fall color (PCNA)
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Propagation sy

s((piall) ) NSy -
G Al (8 L e sl paldid GUL By ¢ Lggle apadaill  geal LY Jaih Janiy
Jslae 8 Lpmae 2ay o0l pua i pama By 50l aga (B3 e g iy £ SN J
52al 4 ghe da 0 4 Ax 3 e A (8 a5 o Jhaall Jall 3 slae (ST 8 Gl s
20 O Leiloa a3 pea n K ST Gl (B g o3 8 BB e o et

Ageda 025

ppdll) -
ke il Jas e 4alall Aliall a9 4 gaaall 2 Hl& Jiliie 3 SIS apn s 5,

g o Cliall lpay i axe 54k ) ) saadl Lads JAll ie a5 ) s3ad) juS A ged
DS o LS Al gha ST B g ) 35 Lgild o gl DA 85 4y saaaal | iy ) e Y)
psrkall 35y gle (I Gusle e 8l (8 aadaill Gy sale 5 Ao 3l Al OaLST Jie

OOATs il b caattia ) by e 8l (A el alall gai (g0 dalu Ay g al
kil slae s 7 e da 3 o ol (ol GilST B Sl A
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(oSS aadai (§ b aaf

(8 5 BadS ra (aally aaedaill -]

< a5 .( Chip budding) w4l

e Ol ]S oy Cua A g5 salay Jadd
Al die 45 Hhall aaaind 5 adal) (e e 3a
Aaliall o gakall dac

.( Cleft grafting)@alb amlaill -2
() ol o S 8 35
. daa¥l

S(Whip grafting) edl) askill -3
. bl

Top-grafting or ) (=&l aalaill 4
DadYlanatl aadii 5 (Top working
aiall et ol dagadl)
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Rootstocks Js<a¥)
:D. kaki Jbldl Sui 4 )4 asudl) -1

L Bl 4l 45 300 5835 ull A slia J8l 4l e 5 (LG (B oty JaalS paiin
"Crown gall" 2l gl i yal

: D. lotus £ sill 4 ) edadd) -2

Zahil) dmy Lgaad (sl iy W (A Cilial) (g g 4 381 5ill e (e any 2 5a g dne
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Cardboard liner

Removal of astringency with alcohol: Fruit
are packed into cardboard cartons before

being treated (Kitagawa 1970).
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Fig, 49 — Botrytis rot {caused by Botrytis cinerea)
causes brown discoloured patches to develop on
persimmon foliage.
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Fig. 33 — Calyx-separation: a splitting along the junction of the calyx and the fruit.
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