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Study on Parthenocarpy and Self-incompatibility of
Tomato Material 85-6
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Genetic Improvement of Horticultural Crops of Shandong Province, Qingdao 266109)

Abstract: This study investigated a special tomato inbred line 85-6 with the parthenocarpy and self-
incompatibility. Through the observation of flower appearance, pollen viability and ovule development, 85-6
was found with normal flower structure, pollen activity and ovule development, thus ruling out the abortion of
pistil or stamen. Based on the fertility variations of self-pollination, and artificially-assisted self-pollination and
hybridization experiments at different temperature, 85-6 showed self-incompatibility under normal temperature
conditions, and produced seedless fruit after self-pollination, as well as normal hybrid offspring whenever
serving as male or female parents. Under temperature stress (daily average temperature <10 °C or >35 °C) at
flowering stage, 85-6 became complete pollination and fertilization to obtain seeded fruits, and its offspring
seeds showed 29.75% seed germination rate. After emasculation at the bud stage, whenever under normal or
lower temperature conditions, t85-6 was able to produce seedless fruit, thus indicating the characteristics of

parthenocarpy. Collectively, the material of 85-6, as a newly-identified germplasm showing the parthenocarpy
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and self-incompatibility, provided a basis for the parthenocarpy and self-incompatibility breeding, and further

deciphering the functional mechanisms.
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DNA K 2 pL, IE M 514 1 uL(10 mmol/L) , i [ 5]
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(Tiangen) 4T H 19 - BE D, 3% SRV D RSB
B F] (5 5) 4700 5 - P2, i J5 {1 Geneious
Prime B4 I F7 45 201 71581 LRI A3HT

®1 AIACHRERBEMELEXER

Table 1 Parthenogenesis genes have been reported previously

JEH 1D 2K (bp) e A SIFA(5-37) 22530k
Gene ID Full length Chromosome position Primer sequences (5-3) References
pat-2 1905 ch04:62628881~62626977 F:GCGTGGGTTAGGACTGAACA [29]
(Solyc04g080490) R:GCGGCATCATGAGTGGTCTA

pat-k/SIAGL6 5178 ch01:77797922~77792745 F1: TGTTGCAAGAAGAGATATCCAAGA [19]
(Solyc012093960) R1:AGAACCAAAAACCCCTTCTCA

F2: TGCAGCACTTTACACAAGCAC
R2:TGGAAAGTGGAAAAAGACTTAGCA
F3: TGTGTTGCAAAATGAAAAACTTGT
R3:CCTGTGTTTCTCTTTCACCACA
F4:GCCTTGAAATCAGTAAGAGTATTGGT
R4:CACCAAGATGACGCTCCTGA
F5:GAACAGATGGAGGAGCTTCGT

R5: TCGATCCTTTGTTTTGCTCACT
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®1(4)
SN 1D 4K (bp) Pt g SIFEHI(5-3) EE PN
Gene ID Full length Chromosome position Primer sequences (5°-3) References
pad-1 6384 ch03:63283055~63276672 F1:CTAAGGCACAAAAAGGGAAGGC [21]
(Solyc03g120450) R1: TGTCACTCCAAACATCATGGGA
F2:GATTATGACTGGCCACTGAGCT
R2:AGCCCTACCACATTCCTAGTCT
F3:GCCGGTGCAAATCAGGTAAAAT
R3:AAACATAACGACCGAATCCCCA
F4:GGTGTCCTCAATAGTGCTCCAA
R4:ACCATCATCATTCGTCCACAGA
F5:TGTTAATCCCGGCAATCCATCA
R5:AGAGGTGTCATACATGCTGGTT
F6: AGTGACTCTTGACACAACCAGA
R6:GCTAGTGCCATGTTTCAGTTCA
Hydra 1310 ch07:65909866~65911175 F:AAACACCATAGCTAGCCAGACC [22]
(Solyc07g063670) R:TTGTTGTTTTCAATCCGTCCCG
F3ORIER G4, RFR w514
F means forward primer, R means reverse primer
) EEESH BRI TE | BRSO JORF RS 5 1 79-1 DA AR
LAk — S . . .
S5, P PSR SN TE ] 22 50 (T8 1C) o i 2 X
2.1 BMEELER 85-6 LRESHTFH AN]SR 52 R B UL R B, 7E R 9k B HL4

METATTLLIE 1, AR kg sc 5 OFERT 1 dBDITE)S 6 d) , SEEs S8 0 + Dr W
VRS SERAMEALRTESEM E R B2 . B HARBAEEE SR 1 5 I R PR (T 1B)
P45 5275 il 85-6 HYAEIE A5 R 7 1, JOfE 35 e

AP EHERIIEZS s B # IR T PR BPRITAERT 1d JTAE2 K JFENG 2.4.6 .8d 19T 15 ; C: I kL I T iR ITEZS s Bars=1cm
A': Morphological observation of flowers; B: Ovary development on the day before flowering, the day after flowering and the 2nd, 4th, 6th and 8th
days after flowering of the two materials; C: Mature fruit morphology of two materials at normal temperature; Bars=1cm

1 85-6579-1BMIEEREES
Fig.1 Morphology of flowers and fruits of tomato lines 85-6 and 79-1

2.2 BMEEETYEME T 79-1, 48R ZHOR 523 R TORF A 5L, 2021 AEFKZE
A () R A & BE, 85-6 A 79-1 FEIE R WK, HUA 1N RSE N LRRP T, Hi4 36

T, HR ARG A R R TR E 2T, 79-1°F  DNRSENIRAFNT 2022 4EFE R 218 MR AL,

PR ECR 23.7~25.6, 1 85-6 Fp A B R/ AR R 6 BiRh T P B AR A TR R 0.03(5R2) .

*£2 85-6579-1FMBARELGTRRESEMESIT

Table 2 Statistics on fruit setting rate and seed number of 85-6 and 79-1 under natural conditions

Tl 24y ERE A 2 (%) RIEL T4k AR AL
Seasons Inbred lines Fruit setting rate Number of fruits Number of seeds Average number of seeds per fruit
2021 4FRKZE 85-6 93.32+3.87 37 1 0.027

Autumn 2021 79-1 91.30+4.15 36 922 25.61

2022 FEFF 85-6 93.32+3.87 218 6 0.028

Spring 2022 79-1 91.30+4.15 41 973 23.73
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Table 3  Statistics of fruit setting rate and seed number of 85-6and 79-1 after emasculation

SR A R (%)
Inbred lines Fruit setting rate
85-6 91.26+3.01a
79-1 5.10+6.08b

WA S5 R4
Number of fruits Number of seeds
43 0
1 0

[FAN B 5 AN FNG SR FRORTEP < 0.05 K F T 22 5 B35 N i)

Different letters after the same column data indicate significant differences at the level of P <0.05; The same as below

A:79-1;B:85-6; A BIKINEEL by [ SR R Ze Ml AR 52, BT By SRS LS 35d 19254 ; Bars=2cm

A: 85-6; B: 79-1; On the horizontal lines of figures A and B, all the fruits are mature in natural conditions, and all the fruits under the horizontal

lines are 35 days after emasculation; Bars=2cm
E2 BEHIRERSS-6MT-1HLRERIAEER

Fig. 2 Fruit setting and fruit development of two materials after emasculation in bud stage
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TEOLHEAT T H AR A Ao 45 o, 78 2 2200k
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< 10°CHIEBLT X B 45 SRR B T 45 52 B it
() AL RN ZE SERIAT — 2 I RE I o A LU I 8 TR, 3%
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W SRR, 23510 74.85% F1180.62% (6 4) , H H 5k
/NI 3A) o T L2 S 76 0 85-6 7E iy T AR VL
B7S 2l A B T N T om0l A LE < S N S [E1
3 AR PR S5 S i 79-1 [ Ak SR 43BN
83.45% M194.21%, 85-6 F il #E = s MLV T A S
SIERF SR AR /N R A3 S S € B ) S 2 0 OE
W, HIRens = A m R 3 R R
AR 8.3, KR Bon , B T35 & 25 RN
29.75% (K1 3B .32 4) .

24 BXEMERI  SHYES LR B
J& KB, P MR R 1 O 9F T S 25 5, 85-6
B A6 K306 71 R 56.33%, 79-1 BYAE K536 71 R 52.67%
(F£5.K4),

MIFAE 24 RT3 B A 5 D) R p el UE 1, 85-6
5791 ¥4 1% & & HIE S A IRER , 50 AL
W2 JLRANSE (B 5) , H & B 85-6 B4R ASF7
TEMESE IS - L

NS 5 B0 B 45 S 7 i 85-6 FH ACF ) 24h )
TEMTEA L F BB IE 5 W & (HR e S N RETERTE
LN IEFE AR (E 6A) , H LT , 85-6 Tl fffE &
H A E IR REVE . AR BRPE S5 S 3 0 79-1 H 28
B R TER AU BRAE 1L H 0 &, HAEM S REAS 1E AT
L IEF P BB IR (E 6B) .

KL N TATB B AT A 28 M IE A8
ah R N, 85-6 N TRk A S TESL T, BEMS
TR R AR R (94.7% ) (HR SN KR Z IFh TIE
%3 79-1 F 8 NI 8 IE 8 B A RIS 5 1E A8 Je
PIREORAF = AL R JERETE A 7 (3% 6) .
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Table 4 Statistics of fruit setting rate of two materials 85-6 and 79-1 under temperature stress

IEFRE T AERR(%) SRS AR (%) RN AR (%) HRRTHL

[ T4 %(%)
. Fruit setting rate at Fruit setting rate after Fruit setting rate after ~ Number of seeds per - °
Inbred lines . . Rate of emergence
normal temperature high temperature stress low temperature stress fruit
85-6 94.78+3.81a 83.45+8.21a 94.21+8.45a 8.3+2.00b 29.75+2.75b
79-1 92.83+8.54a 74.85+0.78b 80.62+4.69b 19.8+3.01a 99+0.81a

A:79-1;B:85-6; A B AL B ARYC R H il L 2wl A ZRARI 0 Ak SR e 255216 10 ; Bars=1 cm
A:79-1;B:85-6;1In figures A and B, from left to right, the fruit setting and fruiting conditions are normal temperature , high temperature in summer
and low temperature in winter; Bars=1 cm
3 RERMBXT 79-1F085-6 I AL R K 45 LIS IR
Fig.3 Effects of temperature inversion stress on fruit setting and seed fruiting of 79-1 and 85-6

®5 85-6 5791 BAMALMIE NG
Table 5 Statistics on pollen vigor of 85-6 and 79-1

FIsE % TERTE H1 (%) Pl g 6
Inbred lines Pollen vigor Pollen number
85-6 56.33+2.08 72+4.56
79-1 51.67+1.52 79+6.79

AN 10<H15E T 85-6 ALK ISR B A 1085 79-1 4RI Ty igg
A Shows the observation of 85-6 pollen vitality under 10% objective lenses; B Shows the observation of 85-6 pollen vitality under 10xobjective lenses
4 85-6579-17LMEN
Fig.4 Observation on pollen vigor of 85-6 and 79-1
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79-1

Bars=200 um
El5 85-6579-1 FERRIELE

Fig.5 Observation on ovule development

A:85-6 HAZJGAEMWI A NEIL, FEIEOE WA, TR T WSS B:79-1 HACE HEM 1 R ALK M AR , A2 IR T R A7 IR 1]

7 FER (10 F L, Bars=250pum )

A': Pollen germination after self-pollination of 85-6, the above figure shows the observation under fluorescence, and the following figure shows the
observation under bright field; B: Pollen germination and pollen tube elongation after self-pollination of 79-1, The left figure shows the observation
under fluorescence, and the right figure shows the observation under bright field(Observed under 10x, Bars=250pm)

BEl6 85-6F179-1 H3% 24h RIEMEELHLER

Fig.6 Pollen germination on stigma after 24 hours of self-pollination of 85-6 and 79-1
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Table 6 Statistics on fruit setting rate and seed number of self-cross and hybrid

Sb3 e e (%) R Tk FRFPTEL
Treatments Fruit setting rate Number of fruits Number of seeds Number of seeds per fruit
85-6 NT.FH 3¢ 94.7+4.7 20 1 0.05

Artificial assisted selfing of 85-6

79-1 ATHZE 92.3+3.5 20 346 17.30

Artificial assisted selfing of 79-1

85-6x79-1 91.67+2.05 4% 42 10.50
79-1x85-6 92.31£5.6 12 75 6.25

FIRAEHIHIN 15 (LRI (0 JR R B R 7 L, TR SR Tzt d i A8 T 4Rk

* The number of hybrid fruits is actually 15, but due to the outbreak of pests in greenhouse, most of the fruits were eaten by caterpillars, and finally

only 4 fruits were counted
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TE 2875 B ek B vk 45 52 B pat3/patd LK B 44
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FERY LRSS LRI R A 34, BV & par JEH Y
Montfavet 191, 7% pat2 3£ 1) Severianin #1754
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HANR R AE Il B 2 R A5, 85-6 75 1] 4
T J AT IE A A SR SR BRI R B, HLAR
BRSNS IE 7 SRS TC A B 22 5], Fe B L s
S5 SREE N 2 AR s TR G B, 7 5 85-6 )
TRk, 8 T P H55E 85-6 LIk
PR IR A ST X 85-6 HEA T T ALK IE Sk
A2 w5 S o S N = a3 N ' ol D e
WRERZE Y & B HIER , 45 53R B 85-6 T i AN A7 AE M
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