BoR o2 R 2020,37(6): 819-829

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20190492

T EE R MBS, B A KA T IE BERAIA R
ZFER, 2 #LEWM, &AL EAE L EERT
CHRHTRHE 225 2 AR W 2 453003 30 1341 S5 MU e R S5 M0 R G5 TR S0 0 W7 2 453003)

8 LB B R FUAG R0 0 % W W 1 A8 i DR 3 748 g I o i 2 U T 1 ¥ 72 o T R i 461 A9 5 8
FFE] et A’ (‘ Thompson seedless grape” ) “ K JETi4% * (‘Flame seedless grape’) . #fi41 Jo#%  (‘Heshi seedless
grape’ )} ‘415 f1 Jot%” (‘Ruby seedless grape” ) [ 28 LA S RIAS [RI S AR 4 22 Ja AT A5 R, B FEAS [F) 5 A Ik (5] BRI AN )
JVR B 35 77 A T R 5 RO T v 7 A R S o e AN [ 355 7 R R85 53 07 AR ARG 7R R 45 RO T 1, 1 — 2D A TR 45 R
Wit T2 17 % A s AR A A U v 1 R LA SR Y o 7 F AT e A% AR BEAS , F MS 55 77 3L 55 5% B 7= A I 46 R T
B o W R R A5 0 5 RS FALHT BB AL B AR L AR B AT AR U AR B . R AE WPM+
6-BA 2.0 mg-L'+IAA 2.0 mg-L'+35i/l§ 6 g- L' +iEHE 20 g- L' +iG MR 2.0 g- L' B3R5 L1537, 400 14 d 34T 4R FE 82,
Vo W T P P A% 1N T 9 2 U T AR R o L9 10 A 8 6] R A9 ™ A= PR W T B B I A e B AN [ 35 7 4 b B SR A
Al g AIAT AR ARG 77, T LUK VR 50 R T 1 A8 A 2 U e

SESERIR): TOAL ] 5 IR AR Wy TR IR A 0« T o 2 R T AL A

FE S HS:5663.1 SCERFRERG : A SCESHS:1009-9980(2020)06-0819-11

A study of abnormal seedling occurrence from rescued embryos of seed-

less grapes and their transformation into normal seedlings
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Abstract: [Objective] The objective of this study was to explore the causes of abnormal plantlets in
the process of embryo rescue of seedless grapes and to find effective measures to prevent the occur-
rence abnormal seedlings. With embryo rescue, efficiency of seedless grape breeding can be improved.
[Methods] Abnormal seedlings were used as the test materials. These abnormal seedlings developed
from embryos rescued in vitro from self-pollination of four seedless grape (Vitis vinifera L.) cultivars
(‘ Thompson seedless’ ‘Flame seedless’ ‘Heshi seedless’ and ‘Ruby seedless’) and embryos from dif-
ferent crosses of seedless grapes. The effects of different parent genotypes and different embryo germi-
nation media on the emergence of abnormal seedlings rescued from seedless grape embryos were stud-
ied. The 4 different parent genotypes were ‘Thompson seedless’ ‘Flame seedless’ ‘Heshi seedless’
and ‘Ruby seedless’. The 5 different media were MS, MM3, MM4, ER, and modified MM3. Different
methods for transforming abnormal seedlings into normal seedlings were studied in vitro. The methods
included 4 different culture media and different subculture durations. The media included WPM (W1),
WPM + 6-BA 2.0mg-L"' (W2), WPM + 6-BA 2.0 mg-L"'+ IAA 2.0 mg-L"' (W3) and WPM + IAA 2.0
mg-L"' (W4). These media were all added with agar 6 g-L™' + sucrose 20 g- L' + activated carbon 2.0 g- L.

Normal seedlings were observed and their number was counted after 45 days. The different subculture
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durations were 7 d, 14 d, 21 d and 28 d, and normal seedlings were counted after 60 days. [Results] It
was difficult to rescue ‘Thompson seedless’ embryos. The proportion of abnormal seedlings from res-
cued embryos of ‘Thompson seedless’ and ‘Heshi seedless’ was higher that from the other cultivars.
The 5 embryos development media were used to culture in vitro embryos from self-pollination of the
four seedless grape cultivars. The percentage of abnormal seedlings was always highest on the MS me-
dium. The percentage of abnormal seedlings of ‘Thompson seedless’ was 33.3%, ‘Flame seedless’
37.5%, ‘Heshi seedless’ 33.3%, and ‘Ruby seedless’ 23.1%. The abnormal germination embryo rate
of the 5 media followed a pattern of modified MM3< MM3< ER< MM4 < MS. Therefore, MS medium
was not suitable to be used as the rescuing medium for seedless grape embryos. The abnormal grape
seedlings were classified into 5 types: (1) albino seedlings, (2) vitrified seedlings, (3) seedlings with ex-
cessive growth, (4) plantlets with contorted cotyledon and no roots, and (5) plantlet without shoot tip.
All these different types of abnormal seedlings could be transformed into normal seedlings using appro-
priate media. The percent of seedlings transformed to normal ones was highest (24.6%) when cultured
on WPM+6-BA 2.0 mg-L'+IAA 2.0 mg- L, and lowest (8.1%) when cultured on WPM. After leggy
seedlings were cut for subculture every 14 days, the percentage of normal seedlings was higher (33.3%)
than other intervals. Albino and vitrified seedlings were not able to turn into normal seedlings. Finally,
these normal seedlings were hardened and transplanted in the field, and the operation steps for seedling
hardening and transplantation into fields were summarized. [Conclusion] Abnormal plantlet occurrence
from rescued embryos of ‘Thompson seedless’, ‘Heshi seedless’ was high, especially cultured in MS
medium. WPM+6-BA 2.0 mg-L"'+IAA 2.0 mg- L' + agar 6 g- L' + sucrose 20 g- L' + activated carbon
2.0 g- L' was suitable to normalize the abnormal seedlings. For leggy plantlets, the transformation rate
was high with a subculture duration of 14 days, reaching 33.3%. The abnormal plantlets produced by
embryo rescue of seedless grapes can be transferred to normal plantlets on proper media and subcul-
tured in a proper way. The abnormal plantlets except albino plantlets and vitrified plantlets could be
transformed into normal plantlets.

Key words: Seedless grape; Embryo rescue; Abnormal embryo rescue seedlings; Normal grape seed-

lings; Acclimation and transplantation
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Table 1 Effect of different crosses and parental genotypes on abnormal embryos developed

AL ERNIRERAL LR gﬁﬁﬁﬁ%#{ WA} P 1 2 R WA 1 2 22
Crosses  No. ofovules cultured  No. of embryos developed 0. of normal embryos  No. of abnormal embryos  Percentage of abnormal
developed developed embryos developed/%
Tl 9 3 1 0 0.0
T2 5 2 2 0 0.0
T3 8 3 0 1 333
T4 0 0 0 0 0.0
T5 7 2 0 0 0.0
T6 0 0 0 0 0.0
T7 8 3 1 1 333
T8 16 2 0 0 0.0
T9 36 6 3 0 0.0
T10 2700 100 20 20 20.0
F1 45 6 5 1 16.7
F2 0 0 0 0 0.0
F3 83 22 6 3 13.6
F4 53 7 3 1 14.3
F5 0 0 0 0 0.0
F6 45 9 3 1 11.1
F7 36 5 2 1 20.0
F8 110 34 11 4 11.8
F9 223 29 9 4 13.8
F10 2700 296 103 45 15.2
HI 177 26 5 6 23.1
H2 39 3 2 0 0.0
H3 251 36 11 7 19.4
H4 436 85 31 19 224
HS5 59 7 3 2 28.6
H6 84 13 4 1 7.7
H7 107 17 6 3 17.6
HS8 247 116 40 24 20.7
H9 666 82 28 20 243
H10 7200 896 298 196 21.9
R1 437 123 91 12 9.8
R2 234 23 11 5 21.7
R3 87 13 5 3 23.1
R4 229 48 31 6 12.5
R5 97 9 4 2 222
R6 123 21 3 143
R7 236 39 18 6 15.4
R8 491 218 34 19 8.7
R9 469 87 52 15 17.2
R10 2700 470 235 58 12.3
MM3 55 IR LML HE KRR TY 13.9%. 25 LTIk, X Siadk 1 MR 2 BiRd i AR R, B

5 Rl IR I A W i AR A MAR B R P AR Ok 5 R JE A% 0 7l R 5 RO R b L B0 ) I S 4 T
R MM3 Br g5 MM B9 (ER #5970k MU T 0 B80T, I 1 R, JE R A IR
MM4 HiJR 3k MS 55770, B 5 AR W B R IR SRR 0 2 KRR B R A I N
BB FRELE MS B R AR OLT SRR 5 B B K, W B I E D
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Table 2 Effect of different basal mediums on abnormal embryos developed
KRR 1R E R I EL W 2 6 A HE £ Wi FEZ B R R

IR BRI PR ZR AL

No. of embryos

No. of normal No. of abnormal Percentage of abnormal

Crosses Basal medium No. of ovules cultured developed embryos developed embryos developed embryos developed/%

T10 MS 300 3 1 1 333
MM3 300 12 3 1 8.3
MM4 300 10 2 3 30.0
ER 300 11 2 3 27.3
MR MM3 300 12 3 1 8.3
Modified MM3

F10 MS 300 8 2 3 375
MM3 300 38 12 6 15.6
MM4 300 30 6 5 16.7
ER 300 37 11 7 18.9
MR MM3 300 34 14 5 14.7
Modified MM3

H10 MS 300 9 3 3 333
MM3 300 32 11 8 25.0
MM4 300 27 8 5 18.5
ER 300 32 8 6 18.8
MR MM3 300 36 9 7 19.4
Modified MM3

R10 MS 300 26 13 6 23.1
MM3 300 52 22 7 13.5
MM4 300 39 29 8 20.5
ER 300 45 29 7 15.6
MR MM3 300 79 45 11 13.9
Modified MM3

AL IEHH B, FALHT C. BOBALE D, A HT S E. - oA
HiF R4 K AR A R
A. The normal plantlet; B. Albino seedlings; C. Vitrified seedlings;

D. The seedling of excessive growth; E. The abnormal plantlet with
contorted cotyledon and no roots; F. The abnormal plantlet without

shoot tip.

El1 TEEERS AR
Fig.1 Abnormal plantlets formation from seedless grape

embryo rescue
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Table 3 Effect of different media on transformation of the abnormal plantlet into normal plantlets

BrdEmde R EA AR TE A U T HARIE WA E T H %

Medium types  No. of abnormal plantlets No. of normal plantlets transformation Percentage of normal plantlets transformation/%
Wi 99 8 8.1

w2 69 13 18.8

W3 69 17 24.6

w4 100 15 15.0

A BT B C. W B 22 s D. 155 & oV i
A. Abnormal plantlets; B, C. Transformation; D. A normal grape seed-
ling.
E2 EZAEEGKELEETRNESEENES
Fig.2 Normal grape seedlings transformed from abnormal

seedlings generated from seedless grape embryo recue
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Table 4 Effect of different subculture durations on the abnormal plantlet transformation

Fe RIS ] TR AR I v A AT HL AR IE WA E T H %

Time/d No. of excessive growth -seedlings No. of normal plantlets transformation Percentage of normal plantlets transformation/%
7 30 3 10.0

14 30 10 333

21 30 6 20.0

28 30 2 6.7
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A. Seedless grape hybrid pollination; B. Ovule cultured in vitro; C, D. Normal grape seedlings transformed from abnormal seedlings; E. Acclima-

tion and transplantation in nutritive pots; F. Plantlets transplanted in field.

E3 e EEERESAERERNIILER

Fig. 3 Hardening and transplantation of normal seedlings transformed from abnormal seedlings

generated from seedless grape embryo recue
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