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Time and Mechanism of Embryo Abortion in some Seedless

Grapevine Cultivars to Rescue their Embryo
SRS oo 5 ,8sT Saldisale Je
Ofyef 0BT (655l onsilila
IPYA/AIYY (st o 06

oS

T i Sl gl s 5la 0380 03 e i o g 5 0L s s AT A L AR 90 T L sole

AAFSY Y Y S g Jig

Sedig 5 0D 5651 (g 595 FOTONN ¥ SlageyU 10 ;951 4 9 FF(SRdigad 1YY Lo 5o

FUEL (T 0Bl 53 o (oS’ (T 93l (5 s (3058 dile o (b B3l o PB T Wl sy
e § okl Caaili FPASO | Jalono 30 1l adigoed .95 35 (5,87 mos (fygi ollils (55,95 cuslits
T Sobd b 0579 ol 91 ol b b diged 3 by dagi Talg 9 (i) 58 Giblgs (5 FT Joine
L 9 0ud (5 e T (Periodic Acid Schiff’s reagent= PAS) (3, 4 badigei .o plosit 9 5K
N 33 8335k (w1 2395 PO (golod 50 4T ol (LS gl D 575158 s 3 3390 (5395 P 95d 0
28 Jbm ol bogd co KT T 53 (S140ud pruog il 3 o35 | gk § 438 g0 B US03T Ao 3 B0
90ud bl ylord  F3i dus 3 B 9 491 Sl 3 @305 Sabu ¥ g0l 30 8 610 o Kiile pB,f 5
g (ki Ll 3 (Sl Jgh S c05W0 53 (9B § i dila (g1 pB T 50 45 - 533900 (w3
16 93 0y 30 Wiy i I o8 0038 Windiso il oo Wy (i G 41 b e
29 N Bllaodit jlara O 1 ey § Nidgs onj (i (4D 51 e 6 2o daw 610 0 ud) 50 9 S
FOU 30010 Jobw typhizr rydar Sl oS (Sl J g 315 it b 33 s (odiS'9 (5 ySous Wil 08 5!

ol S B OL HBBls 5l eSSl ey Fe el 2t & W ph ed B bl 5 s ¥

YAY



VWA it X el OV e "ol 5 JU" Sliie 4

d.w)‘!J.:."e)‘oﬁM!adé))owébdomfwanUJQ@yQ.xayouﬁjgﬁgﬁjlwﬁ)
sf;'.éaJ&eg»w&g&i&@)&m;A@&la@f@)uajﬁ@jfﬁgﬁgfﬁjl)aggﬁ‘.&
3397 Cawd 4 olF o2 ghaao CulS o 33 oS Jl 50 (Sl [y a5 e U g plef il

(S e ¢ cyui b (10 g1 (5139 1SS S 0519

laans b JelSs ad gl ol s 4 oo Jader s
S LSS Sy 355 oy oSl
VRAY Jle 53 50 sl Sl ol i oo
3heslizl b (Cain ef al, 1983) cs § o) 4w
5o 0l JS o3l sl i ) 5 o0 ESGSS !
@_,.L-,,J;jlja.a.djwfsbmgdrujséw
33y, F gean SIS Sz 4> 903551 O3
O R LapT 3t s abs
Sk e ails g pB)l e plaes 5> )
5 bLE sl UL s Ao 3 AD Lo g
et al, 1983; Spiegel-Royet al, 1985) .l
! » (Emershad and Ramming, 1984; Cain
) pLisl Dot 43 By ot 03 Sesly
2 s g 0 g bl Sl 4 5l K0
e adils o fLJJ A 3y rL_iJi
e gheatS ) § P S G s o
b o 5 K s Ky 1 el
J5) L e Dl sy 5
300l Jos ploit 0o by (o 0 geme
At o g Je SN (0 S0 e g
Ol ST aabizl 5 uib s (55000 S 52
@ Yoh et H Aol s o3 LS e
PREV-{ P Ly VR TEIN PR TN W ERY ‘_Sjl:.
UQTMMQL»)J;;J_,_(TJ’QJLJ

VAF

4ohag

Sl 5 Sl OV g 5 S 55!
A5 1998 Jhe s oS sb 4wt Mol
o5 s VI S5 20 S Sl
Gl 83 5y 3 O dea S5 u:..o.__..f)
sl y oKt G (Clingelefter, 1998)
Jobjéﬂﬁiadélﬁ)jiﬂjguw Sl
iy (o 4> ) o il 035 51 5 4
ot Dol s g pB)) 33 (Ken pde oo
b a3 g ge sl S Tl iy
St b s g Sl b 4 glas
;r-—bj&)ﬁe-rc-rﬁcﬁw-?-ﬁﬁ.}:é
Sy e Jaes delasll byl d 4 Cwslis

1995; Clingeleffer, 1998) 5,8
035 5l s K0 #oh b 5 (Clingeletter,
Loadts o it pliyl 4 pbicws Sl o 5
G 48 el SIS sl g5 S
ook Wb s g 5y s e 5,885
Wil o sd Vo = VB 15, E a s sl

et al., 1985; Singh and Brar, 1992)

Lavee and Nir, 1985; Spicgel-Roy

Weinberger, 1979; Cain ef al., 1983;
2 05 g ol sias ol 87 (Loomis and

4 KaS Ll o gt (F b e B ol



"'J’;_',l:“"_'-l’-‘-'h“"f‘ijﬂ"‘)u—‘)):'

093 4 oS S J sbonn g 350 8l o
Cod cela ¥ Qla@uu};scql.&utgucéb
S a5 beSless iz 515 M byl
Lo slal g 3 02 03,557 03 2 5 K
WE-RPPR SYIRT T oo & e Sy
(U b JSN (5 e 3 iyl B g e
celb Y Ol w f’uff 2edobe s sl
2 goi g Ao 3 i § 513 6, KT
GMA 5 563 jl (55 o Cole ¥ Sl sy
S S ) Sy Y A e AY)
oS o[V 5 ¥ee QSO st b e Y
0353 4 GMA 5 sis G (Wl 1 b 5
Bt gad g ik o3ly L3 $SKada slacsly
SlA el GMA 555 o5 colu FA Sl a
DS S 355 Seasss o Sulg s s §
GMA o 35 5 54 5 113 855} s AR
a3 (§ 3l S 455 sb 4t 4
Colcn 4 ] s S ol 5§ GMA 1,
NEEIPPPE P N i JH1s 52 50
ol U g S 1 o 3 i £ 13
L 0SB b g gls 2o p s Sl
WSs g1 emd ESST ) ol g sla S
B (5T b a5 5 et 3 e
steai o (Feder and O’Brien, 1968)
SIS IOT GYR WP PNEITIN G
b goi b sl 4 45 5 L s S5 e
S S 8l w30 b ol 4o Sl
d 455 L e 5 b odl k5 LbuSsy
03 b s g ke s g 035 53

o=l 3 =SS s el @ g slagle)

VAD

f_}f“ S ot asl cas g Lsélf;:.:to)&b’l
5050 e sl Sass tasdl s oy o
0352 3oV 055 ol 4 s e 5l 20 L
P o sas sladaoe s s ol CaS s 4
300 e Pua b Gudos ol bl ) 5 g
s g sl s peer bk plonit S Ko
23 o sar 4 T e Sl ebie 4 !

.@;r\qd\ Gl 4 Olidss

b 93,9 o ge

Slados S 53 VPVY Jlo ys oo o)

sl ity gbily 0y, slrel&sLajT
A S 5 it o) okl (5555887
(8 St g 5 b g ik ails g 2B ) S plaS”
o 3 S $S 6 g e G S 5 3
b g d (& A (S0 50 b bzl (Al Y )
b 8 15,52 3 8 0T Ctlies glaiannd
o;ﬁ‘;mslﬂ.uuutgjlf..;ﬁw;gbm
A3 il ayse alisy ssb 4 el g s €
Sl S s 36 555 a5 ot s s £ e
LSL“J-?'*':[{(’}J 333 93 s F o o2 S
Sl oucdy JL sla 1S aes 5 L oud
sy eSS o3 ol 4y 5wy S
£33 53,03 s B 13 S S5 18 g0
93 e 053 30 0 S 3 3T 8 1S
SUSE e 3B ST Y Y Saple
ase p 3 F ST Y osled slaamald o
23 i g s plonit a5 S 51 585 14 poi
5 oo b o3 8o J 1) FPA 50 J o

RS e (V0 1 18 I 4 el S g 5



WA 5aped ¥ oplad 1V e Ly JU lides 4

el gr Sy bayds ad IS ws s FY/F
shnial 503y oS oo anSghyla T 4en
Lo YO [V e Jl nl b iaidls 5550
i B MY ad o (1 ISE) st oL T
(o ol ok slasds ad s g e 5500k
Sl b3S 3l g Jau Y obaj s S8
P L5 (R1Y]8) hian § J ¥ p e s
SIPPESV R NI RPRNTESVE AT e D RU- O
B L (e e o [P V) S STl 4l
i denS LT 53 a8 bl s sy s S
shans Yl ot b g adly LIS el 55k 4
jlﬁjo;ﬁ‘_}»l_fs;_.;_q-u.;gbbgé;
03 33 3T g e gl glaas 5555l
..Lis»o.LmLiﬁL»ngﬂ}_u'u

m;d(._smt.uu)m?sg,ugu;
LS RV SAPPRUIC K SNy
YU SR NN F SN NN T LIS [ g2 P
= ol 02 Al g AT Shs b e
wo s PAJA LS yesy ju b ails 0By 3t e
) 53y S i 4SS iy
rﬁju\}ou”)t_gu)a/\/a@gs}?
Syt ho (lazes b Y dl L U lapT

N 5 P8 o3 5 e (AalS 055 55
G Sk os 8 p 5s (L AT 8) Loyl 4
LapT 3t sl sl sy JolS v S
e ol (o o T p e sih 5 diny 0 55k
N T RTINS S P ISP NP
Sldla e 5 40 Slaten B2 N a3 (g 265
Sb <l bﬁ_})_}})@)b).}&ju—[
mem;mflsjwpamwmuf

VAT

b sssa 33 3 38 NG s s 0¥
L-):_éJL;,,_,_J@ai_s.@JUJMS‘S;L»er
PERT RNtV ol gays ;U_:g-ij&.&_?
2L o 01 S o S slag )b

w28 8 i oy

et o eyl 4t ol o 2B
33 o atS y 6 SNt 1 S i ails o
Ve 53 S S8 Sl 500 Y ole)
D A_il_s‘_sg[..é)); NLIP PR TP PE
Uiy and obad @l 8T8 50 o S0 ¥ b
S ke o [Ny Sk sl 5 S S
Ol 08 o e o Al TSNS 3 s
oS i 48 shyls g T won Ae [ 63,
e Jlo b b candls (6 a5k sluaial 505 5
sy 5 (1 JSE) el a0k LT weys WYY
L 4t b (Y JS05) win gm0t 550
W3 gt e S (30 Lol (24 Y/9)
sab T g ST ol L 5 (7 ISS)
(P J55) 5 asls LelSS LS
ooyl Lo 4ud 5> p e sl JlSS
aMTMQQ@b}u;JLjA’JbJJJA
s o acd ucwe s YAV 4S5l gl
5 (8 JK8) BT s 4 L ¥ S5l e st
R WPREE By RNE SN §
s ydo acs ol e 3 s e ST glazen
2> iy g fhy aiy b B 5 g8k 035
D5 ) T e [P 1r S
S e V- Y) Bop bk ez



-;-J)ﬁuﬁﬂﬁj}abjwﬂ)ﬁ

F 2B 5SSy 53 505 als g pdyond jo b odad b 5,y 56
Fig. 1. Longitudinal scction of fertilized sced trace of cv. Red seedless 2
days after flower opening
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In this figure zygote (Z), Free nuclear endosperm (en) and nucellus can be realized
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Fig. 2. Longitudinal section of unfertilized ovule of cv. Red seedless 2 days after

flower opening
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In this figure empty embryo sac and synergists (Sy} can be realized
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Fig. 3. Longitudinal section of ovule of cv. Red seedless 2 days
after flower opening
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In this figure there is no sign of embryo sac and nucellus has been degenerated from the center
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Fig. 4. Longitudinal section of ovule of cv. Red scedless 2 days alter
flower opening
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In this figure undeveloped small embryo sac (es) with few nuclei can be realized
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Table 1. Internal situation of seed traces in four scedless grapevince cultivars 2 days after flower opening

4 sk O3k 4k Sl s 4 aSh o Pl o ad Pl sk el 2 A
Rt FETR i dumS LGNS P e el 555k add )b et gLoh
Lenght of Seed Seed traces Seed traces Seed traces Unfertilized Fertilized Seed traces
seed traces traces without embryo  with abnormal with normal normal seed  normal seed  with endosperm of
sac sac sac embryo sac embryo sac traces traces TN I WS S
(mm) (%) (%) (%) (%) (%) (%) 1-3 nuclei 4-6 nuclei
Cultivars 63 (%) (%)
0.4-1 100 12.9 6.5 80.6 19.3 613 387 226
Red seedless oAl g 1n ) ] ] ) ) ] ] )
/41 66.6 208 16.6 29.2 8.4 204 83 12.5
Yaghooti o 1-2 33.4 - - 334 83 25.1 12.5 12.6
0.4-1 100.0 277 30.5 41.8 333 8.5 85
Askary Ty 1o ] ) ) ) ) ) ] )
0.4-1 837 11.4 58 68.5 17.1 51.4 28.6 228
Green Kashmeshl - 28 1-2 14.3 - 5.8 8.5 5.7 2.8 28 -

* 36 seed traces of each of three cultivars were studied. EEPEEITEERES W PR P I RISy s ol *
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Table 2. Internal situation of seed traces in three scedless grapevine cultivars 21 days after flower opening*

bl iy 4 S shhs 5w et S (5L s i

< s

Seed traces with embryo sac,

Pl

Seed traceas with embryo sac

P 3l ok L

Seed traces

o b i g L) gy

RESEIY

NEETBRT. Loy 4k with containing zygote
ad b e A Sl embryo e 31 33T p s at i Jl- 8
BEY ok 4 Seed traces  Seed traces sac, i J sl Jyle e s
Lenght of Seed with no  with degenerated having no Degeneration  Free nuclear Dead Degenerating Alive
seed traces  fraces embryo sac nucellus endosperm endosperm forming celt
Cultivar B {mm) (%) (%) (%) (%) (%) wall(%) (%) (%) {%)
04-2 472 - 16.7 30.5 - - 19.4 83 2.8
Red seedless o b ails
I oy 52.8 . . 472 ' 556 277 29 22
04-2 50.0 - 30-5 5.5 5.6 84 83 - 11.2
Aska T
” ~ 500 . . 83 55 362 278 83 13.9
04-2 277 - 19.4 - 83 - 27 56 -
Green Kashmeshi ;.. :.:¢
o 24 472 138 - 17.2 16.2 - 17.1 6.2 10.1
4-6 251 2.7 - 10.2 - 122 - 85 13.9

* 36 seed traces of each of three cultivars were studied.
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Fig .5. Longitudinal section of fertilized seed trace of cv.
Yaghooti 2 days after flower opening
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In this figure, free nuclear endosperm (en) with accompanying cytoplasm (cy) can be

realized inside embryo sac(es)
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Fig. 6. Longitudinal section of unfertilized ovule of cv Askary 21 days

after flower opening
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In this figure, degnerated nucellus (n} and integuments (in) can be realized
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Fig. 7. Longitudinal section of seed traces cv Askary 21 days after flower opening
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In this figure, empty embryo sac (es) and alive zygote can be realized

F bS8 S s Sy YN s ek Jib g A IS
Fig. 8. Longitudinal section of seed traces cv. Red seedless 21 days
after flower opening
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In this figure, empty embryo sac (es) and a degnerating zygote can be realized
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Table 3. Internal situation of seed traces in three seedless grapevine cultivars

35 days after tlower opening®

dla ey 4l L1 o 4
el I Wl 5k a2t Sl s 2
Sl bk AP SUSPRCRRY FEPPS Yoy o ot
kb Bl s i A ERT Seed traces Seed traces 03 TR
e g A Seed traces Seed traces with embryo sac.  with cellnarised Seed traces Seed traces
Lenght of seed Seed with degenerated  with no embryo having no celluaarised with degenerated with normal
traces traces nucellus sac endosperm endosperm ygote embtyo
Cultivar ey (mm}) (%) (%) (%) (%) (%) {%) (%)
Yaghooti o Bk 0.4-2 333 333 - - - - -
2-4 - - - - - - -
4-6 66.7 - - 583 8.4 66.7 -
White secdless ke W13 g .42 13.8 13.8 - - - - -
2-4 80.5 - 72.2 83 - 8.3 -
4-6 57 - - - 5.7 - 5.7
Green Keshmeshi - ;. 2.6 (r4-2 41.7 417 - - - - -
2-4 42 - - - - 42 -
4-6 - - - - - 416 -
6-8 - . - - 12.5 - 12.5

* 36 seed traces of each of three cultivars were studied.
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Table 4. Internal situation of seed traces in three seedless grapevine cultivars 35 days after flower opening*

Wiy by Shia syt bl b 2
e ot M g e 5l £y 341 Sl et @l o 4
el b 4 sk et pam g 03k sk oy sat Syl OF a5 o
lt gk g Ry Sced traces Seed trace Seed traces 83 add
I R Seed traces Seed traces  with embryo sac, with degenerating with ceiluarised  Seed traces Seed traces
olenght of Sced  with degenerated with no embryo having no free nuclear cellvaarised  with degenerated  wilh normal
seed traces traces nucellus sac endosperm endosperm endosperm ygote pro-embryo
Cultivar . (mm}) (%) (%) (%) (%) {%) (%) {(7) {%)
White seedless  wi. v 0.4-2 25 25 - - - - - -
2-4 38.4 - - 58.4 - - 584 -
4.6 16.6 - - 16.6 - - 83 8.3
Red seedless 53w, 0.4-2 583 583 - - - - -
2-4 333 - 16.7 16.6 - - 16.6 -
4-6 84 - - 84 - - 8.4 -
Askary 5 04-2 50 50 - - - - - -
2-4 - - -- - - - -
4.6 16.7 - - - 16.7 - 8.3 8.3
6-8 333 - - - 83 16.6 83 25.0

* 36 sced traces of each of three cultivars were studied.
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Fig. 9. Longitudinal section of sced traces ol cv. Green Keshmeshi 21
days after tlower opening
gt vigs (BN o st oot 3 st 53 (CW) Lol oy 1805 10,2 (7)) 0 R0 52 52

In this figure, recently formed cell wall(CW) in endosperm, endesperm nuclear

(en} and Zygote () can be realized
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Fig. 10. Longitudinal section of seed traces of cv. White seedlees 35 days
after flower opening
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I this figure, multi cetular pro-embryo {pe) can be realized
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Fig. 11. Longitudinal section of seed traces of cv. Green Keshmeshi 35 days
after flower opening
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In this figure, cettular endosperm (ce) can be realized
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Fig. 12. Longitudinal section of secd traces of cv. Askary 45 days
after flower opening
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In this figure, multi-cellular pro-embryo (pe) without accompanying

endosperm can he realized
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Fig. 13. Longitudinal section of seed traces of cv. Red seedliless 45 days

after flower opening
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In this figure, embryo sac (cs) is empty and there is no sign of pro-embryo and endosperm
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