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Assessment viability and storage method for tomato pollen

for seed production
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Abstract

Tomato is an important economic vegetable crop. In the breeding process to develop new varieties and
in the production of hybrid tomato seeds, high-quality pollen must be used. It is essential for the pollen
to undergo an initial quality assessment prior to pollination. This study investigated a suitable dye for rapid
assessment of tomato pollen viability, evaluated pollen germination by determining the optimal sucrose
concentration to induce germination, and examined appropriate storage temperatures to extend pollen

longevity. The experiment was conducted using a Completely Randomized Design (CRD) with four
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treatments and five replications. The results showed that 1% Acetocarmine was the most effective dye for
distinguishing between viable and non-viable tomato pollen, with clear staining achieved in just 10 minutes.
The optimal sucrose solution for inducing pollen germination was found to be 20%, resulting in the highest
germination rate of 67.50%. Pollen stored at —20°C remained viable for up to 30 days, retaining 100%
viability and a germination rate of 22.5%. When this stored pollen was used for pollination, the resulting
fruit set was 42.27%, with an average fresh fruit weight of 26.50 grams per fruit and an average seed weight
of 0.09 g/fruit. The seeds had a high germination rate of 99%. Therefore, the developed pollen preservation

method can be effectively applied to tomato breeding programs and hybrid seed production in the future.
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Figure 1 Staining of tomato pollen by different dyes stained with 1% Acetocarmine (a), 2% Aniline blue,

0.5% MTT (c), and 1% Acid fuchsin (d) under a microscope at 10x magnification.

Table 1 Percentage of pollen germination of tomato variety SK19 by staining with different dyes and

incubation time

Incubation Time Percentage of pollen germination !
(Min) /dyes 2% Aniline blue 1% Acetocarmine 0.5% MTT 1% Acid fuchsin
10 88.50+1.22 93.25+1.19a 59.12+3.04a 89.12+2.78
20 90.87+1.18 87.25+1.32¢ 70.37+2.17b 90.12+1.93
30 87.87+3.97 76.37+3.79b 91.00+0.82d 90.00+2.55
a5 90.62+0.85 72.38+1.70a 89.87+1.18d 90.75+2.38
60 90.12+1.70 76.75+2.60b 80.12+3.49¢ 91.75+0.64
F-test ns * * ns

CV (%) 16.09 10.15 2.49 237
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"In the same column, means followed by different letters are significantly different at the 95% confidence
level by DMRT
* = significant at the 0.05 probability levels

ns = not significantly

2. F/N13M91990UANULTINVDIALDUNATAIYNITVAHIUNIIDN
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inas flesanAanssuvesieules] Cell wall invertase Wuimuaumssenuazn1singnvedazosanasiagriums
govglasaiiiuuvamdsnuliivad Feaenndosiusienuues Karapanos et al. (2006) wuin ansfianunsadni
nssenvesazessnasusdomAldlAu dinaglasa 10 Wosdud (wA) PEG-6000 15.1 wWasifus (w/v) uazdu
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Table 2 Effect of sucrose concentration on pollen germination in tomato variety SK19

Sucrose concentration (%) Pollen germination (%)"
0 (Control) 0.25+0.50a
5 1.75+0.80a
10 16.00+£2.72ab
15 22.88+6.41b
20 67.50+23.00c
F-test *
CV (%) 123.1

'In the same column, means followed by different letters are significantly different at the 95% confidence
level by DMRT
* = significant at the 0.05 probability levels

ns = not significantly
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ATIETIMERLERLNATANAIALSNTINNTLANTBIADDUNATHRILTY 9118 TUYas Buitink and Leprince (2004)
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(Glassy state) (Auvilagauazimiuaunanmisszninweadweunar) lulslanardy anuniegeneluwad
9w Lfﬂumiammim?{auﬁmaﬂmaﬂaLLaWZJ’ﬂmNmiLLwimvmsmwsﬂui%lmwm%m ﬁﬁﬁﬂﬁmﬂﬁamamwmmaUEJEN
inasszriemafvinminas uenandmaifuinuiiuiuty muaammwmaaavaaqmasmaslwﬁaaa] sufinty
desanmahauvenoulesianas wu toulusflelplasuoending innisazaneyyadassifiulu uasmaiin
MleameIiindunaziveseendinduresdfiodoriuivad ﬁﬂNaSL’Vi?I’J‘u‘U‘iuﬂEJU‘ZJENL“ZJ@@?’JIM@MWH‘UHL@JE)&Jﬂ’l‘i@‘mﬂ
nduilulminisiilnavesveavan (Taylor & Hepler, 1997) Anandsmeveaderiuazesanasiinanauull
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Wa1e 9 AoN waraInvany o suisailunanidedfiu avwldasiianedinainafnnuulsusiudeausentes
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nstudeuldnudnaiviemenuazinasazdeddimadnannsuuiion wu shanuazeoieiiuinvemenyide
nagarmuduluanisUaeaite sy

Table 3 Viability and germination of pollen in tomato variety SK19 at various storage temperature

Viability (%) Germination (%)
Temperature storage 0 10 20 30 0 10 20 30
day day day day day day day day
4°c 100 100a 100a 100a 87.5 0a 0a 0a
-20°C 100 100a 100a 100a 87.5 75b 45b 22.5b
Ambient 100 35b Ob Ob 87.5 0a 0a 0a
F-test ns * * * ns * * *

" In the same column, means followed by different letters are significantly different at the 95%
confidence level by DMRT
* = significant at the 0.05 probability levels

ns = not significantly
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4. MavedauMsHaNINasuzdamand I aiuinunazaanasiandnaniug

91NNISUTBUTIBUNINANAZ DD WNATIZNINNITHANFLDILAFTTUYF (Self-pollination) wazn1snaunlsile
Nnavesunasiivsnwifigumgdl -20 esrieaidoa WWunan 30 Fu fed5 T-test wuih uzidemeinaiiauysallsl
wansnaif (Figure 2) ethunmuamsiaraanduauneniildsunsnay wuin mswaunasia 2 Falhvesidus
nsAnnauanasiunvaiiegelidedAty Inensuaudiieddagsssuwd (Self-pollination) lvin1sAnnageniinis
naudlefievinaresnasiiviuinw TnefinisAnnaindu 98.40 Wedidud wag 42.27 Wosidud mudiu
Wuiertuindnnaanadswanssfunsainegeivedidy Tnedsnaudaiosinesssud (Self-pollination)
Thiminnaanadesniinsaudisiionnazesunasiivinm lneliiminnaanaderiniu 17.50 nfusena
WAz 26.50 niusiena muddy neiilosnvunaraieuuanssilnenausdomaildannisuaudas foan
avepunasiiusnuniivuanadilvgniy sauﬁaﬁmﬁﬂL@JﬁmLaf?i'amem'wﬁumaaﬁﬁa*&mﬁﬁaﬁﬁm WAZAIILIDNUDY
wénlduanesiunsadflnewdnianusensening 95-98 Wesidus (Table 4) luninhazesunasfiivinuily
wandnsfanatesniinisuandaies iesnitadedifeiomarstade 1wy puty gumgl wasuazssdu
Tulesieu fssnuitanuduasiinaneniswaunasiaonse Insanududuinsussuna 70 wWesidus 1z
UssAndamgegalumananinas Tnsannefinnuiuiigearesunasiiuuliufiazasegnieluduisny Tuvasily
Amd uiishninagosunasonaliinedadui udunasdade Taeanududl imunzauazegludisszndng
50-90 LU 5 LGus u@ﬂﬁ]’lﬂ‘lﬁlﬁl\‘lﬁﬂﬁlﬁﬁL%"EJ\‘IIﬁiQﬁ‘%/'N‘UEN@EJﬂIﬂEJGT”ILWT‘LJ'\‘]Lﬂﬁiﬁ?ﬂiﬂﬂ@ﬁ]%@%ﬂ’lﬂiuiﬂu (Cone)
younasig uiddusenuniulauvesnasiag nmsianadzanas

é’qﬁ?umﬂwamiwmammnﬁu%’nmazamma'ﬁﬁqmmﬁ -20 pepnaed Jadianumnsausianisinavesdly
THlumsndnudniusgnrauuas msusulssiugiiteiauniuglildsolugnge

Figure 2 Characteristics of tomato variety SK 19 after self-pollination (a) and hand pollination from pollen
stored at -20 °C for 30 days (b).
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Table 4 Fruit set percentage and seed quality of tomato variety SK 19 after self-pollination and hand
pollination after pollen stored at -20 °C for 30 days.

o Fruit set Fresh fruit weight Seed weight Seed
Pollination )
(%) (gram/fruit) (gram/fruit) germination (%)
Self-pollination 98.40 £ 0.89 17.50 £ 1.58 0.076 £ 0.008 95+ 0.83
Hand pollination after
pollen stored at -20 °C 42.27 £ 0.66 26.50 & 1.22 0.091 £ 0.004 99 + 1.00
for 30 days

unagy
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20 Wesidud uesn 0.01 N3y weraweulwnse 0.03 NSy wunil@eudawn 0.02 n¥u way Wnunadeulungg
0.01 Ay msLﬁU%’ﬂmasaaqLﬂaimf‘uamﬂﬁqmmﬁ -20 aerwaldea ansnsaiusnuilauiy 30 Yu lnuazess
inasseaunsailunauuazdnsdananzidomanazudaus usidomanug an.19 Aldianusenasgn
99 Wasigus
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