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Effects of Temperature on Pollen Viability and Germination of Cherry Tomato
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Abstract
parent YA-4-3-1-8 of cherry tomato Xidayingfen No.1 was taken as the research object,and the pollen vitality and germination rate were de-

In order to explore the effects of environmental temperature on pollen vitality and germination rate of tomato, the pollen of male

tected by red ink staining and in vitro germination of liquid medium. Correlation analysis and regression analysis were used to analyze the effects
of maximum temperature ,minimum temperature and temperature difference on pollen vitality and germination rate of tomato.The results showed
that the germination rate of cherry tomato pollen was significantly correlated with the maximum temperature , minimum temperature and tempera-
ture difference ,while the vitality was significantly correlated with the maximum temperature and temperature difference.The highest tempera-
ture , the lowest temperature and the temperature difference on the second day before blooming had the greatest influence on the germination rate
of tomato pollen,and had a significant negative correlation; The highest temperature on the day of flower blooming, the lowest temperature and
temperature difference on the first two days had the greatest influence on pollen vitality. Meanwhile , pollen vitality had a significant negative cor-
relation with the highest temperature and temperature difference ,and a significant positive correlation with the lowest temperature.It can be con-
cluded that the change of environmental temperature could affect the pollen vitality and germination rate in different degrees.Under high tem-
perature , the pollen vitality and germination rate were easy to decline.In addition, there were some differences in the correlation between the
temperature changes before and on the day of flower blooming and the pollen vitality and germination rate. Among them, the effects of tempera-
ture before opening on pollen germination rate was more prominent.Pollen viability and germination rate not only affected by the temperature of
the day,but also by the temperature change before opening.Too high or too low temperature affected the development of pollen,and eventually
lead to the decline of tomato yield.
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Fig.1 Microscopic pollen activity
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Fig.2 Pollen germination ir vitro culture under microscope
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Fig.3 Comparison of the temperature at different dates
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Table 1 Effects of temperature effect factors on pollen viability and germination rate

R/ME

-
57 Sl b T il 2 R R
Factor value //C value //°C Average // C SD//C CV//%
i TRE Maximum temperature 38.50 25.50 32.00 3.16 9.88
AR IEZE Minimum temperature 24.90 13.50 19.20 2.03 10.57
7= Temperature difference 22.00 3.00 12.50 4.43 35.44

2.3 EXMSH

230 drE i AR EE il 22 5 AR i K A 1] A OGP
I3 SR Pearson F15E R KOR T8 i 5 A FE AR 22 [16]
BIRHOCR R B R AN 2 P i3 2 Al B AR S fe i
TR B AR B AR 22 A e A G W R S e it
JEE 5 RO O 5 B A R AR R B T A AL O B AR
SRR BEGNCM ., S5 RS (K 3) AT
HED 24.9~25.5 CHIEFEMBIR .
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Table 2 Correlation analysis of maximum temperature ,minimum tem-

perature, temperature difference and germination rate

Wi WiAE EEmiRE RRRE EE
It;m Germination Maximum ~ Minimum Temperature
’ rate temperature temperature difference

B %& % Germination rate 1

% 1 % Maximum -0.5247° 1

temperature

FRAIGIRJE Minimum 0.581"" -0550°" 1

temperature

2% Temperature -0.623"*  0906"* -0.852"" 1

difference

e o FRTE 0.01 KPR B (BUR)

Note: # # indicated extremely significant correlation at 0.01 level (two—

tailed )
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Ty 55 L A AR IRLE Ll 22 O R O 2R B, A5 R ANk 3
Mo 15 B R R R 2 A AR OG, I 2 AR
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Table 3 Correlation analysis of maximum temperature ,minimum tem-

perature, temperature difference and vitality

. WA RERE  RIGRE %

N Germination ~ Maximum Minimum  Temperature
Item .

rate temperature  temperature  difference

1% 47 Vitality 1
o U Maximum  —0.556" 1
temperature
FARIEE Minimum — 0.259 -0.551"" 1
temperature
7= Temperature -0.573*" 0.907°* -0.851"" 1
difference

e = FURTE 0.01 /KA L EAIE (XUR)
Note: # #* indicated extremely significant correlation at 0.01 level (two—
tailed)
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Table 4 Correlation analysis of pollen germination rate and maximum

temperature 3 d before flowering

F7 FIERI3 d MR SEESEMENEREXESS T
Table 7 Correlation analysis between pollen viability and maximum

temperature 3 d before flowering

it H BRI BEMECUR) i H PR MRS BEE(WR)
Item Pearson correlation Significance Item Pearson correlation Significance
i & % Germination rate 1 — 1% 77 Viability 1 —
SRR (5 0 %) -0.524" 0.000 R TRE (45 0 K) -0.556" ° 0.000
Maximum temperature Maximum temperature

FerE LOTAERTES 1 %) -0.562"" 0.000 IR T(HFAERTHS 1K) -0.478"" 0.000
Maximum temperature 1 Maximum temperature 1

BRI IE 2OOFIERTHS 2 K) -0.572"" 0.000 BRRIE 2(FFAERTEE 2 K) -0.118 0.416
Maximum temperature 2 Maximum temperature 2

BRI 3(TFAERTER 3 K) -0.397"" 0.000 BriEE 3OTTAERT 3 K) 0.114 0.432

Maximum temperature 3

Maximum temperature 3

T+« FIRAE 0.01 ACPAR B E AR (WUZ)

Note: # # indicated extremely significant correlation at 0.01 level (two—

tailed )

F5 FFEET3 d HRRIBEESIEMHERENEXES
Table 5 Correlation analysis between the minimum temperature 3 d

before flowering and pollen germination rate

RRE| BRI BEECUR)
Item Pearson correlation Significance
i &% Germination rate 1 —

Fe AR Minimum 0.581"" 0.000
temperature

IRARIREE LOOFAERTERS 1K) 0.475°" 0.000
Minimum temperature 1

IR ARIREE 2(TFAERTER 2 %) 0.602" " 0.000
Minimum temperature 2

AR 3(FFIERTHE 3 K) 0.525" 0.000

Minimum temperature 3

TE: # o+ FIRAE 0.01 ZKCPAR B E AR (WUZ)

Note: #* # indicated extremely significant correlation at 0.01 level (two—

tailed )
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Table 6 Correlation analysis of pollen germination rate and tempera-

ture difference 3 days before flowering

SYE| BRI A BEMEUR)
Item Pearson correlation Significance
W & % Germination rate 1 —
2 (550 K) -0.6237" 0.000
Temperature difference

h2E 1OTAERTES 1 R) -0.616"" 0.000
Temperature difference 1

2% 29T AERTAS 2 K) -0.687" " 0.000
Temperature difference 2

7% 3OITAERTAS 3 K) -0.531"" 0.000

Temperature difference 3

e o= FRAE 0.01 7KL B A (RUR)

Note: # #* indicated extremely significant correlation at 0.01 level (two—

tailed)

L5 BT AR 58 ATV ICHT 2R 2 R A4 e e T BE AR
JEFIRL2E X0 W e RS B R
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XFHFAE SR AN 3 d (R AR BE BEAT AR SR 0B U,
RN 8 R, HER 8 AIHL, TG 1 S IFAEETES 2 RIEAK

TE: =+ FORTE 0.01 KPR B EHISC O )

Note: # # indicated extremely significant correlation at 0.01 level (two—

tailed)
TRLBEA 0 35 I IEAOCOC R, AR TSR 2 R i IRk B A AR oG
ZHCH 0.296,

x 8 FFLEI3 d MR{RIEE SEMHE N EREXES T
Table 8 Correlation analysis between the minimum temperature 3

days before flowering and pollen viability

S| BEORHMRE S REMEGUR)
Item Pearson correlation Significance
1% 47 Viability 1 _
AR (550 X) 0.259 0.069
Minimum temperature

IRAIRIREE 1(FFAERTEE 1K) 0.137 0.343
Minimum temperature 1

BRI 2(FAERTET 2 %) 0.296" 0.037

Minimum temperature 2
FARIREE 3(TFAERTES 3 K) 0.056 0.698
Minimum temperature 3

TE: = FURTE 0.05 AR BB (XUR)

Note: * indicated extremely significant correlation at 0.05 level (two—
tailed)

XIFFAE Y RANAT 3 d AR 22T A SRS HT HEAR, 25
W 9 firzn . 3 9 WIAL, BRI 1 S AEARSE TS R
AR 3 d BYIEL2E S R I TR OGSE &, R T AE SR 2 K
I 2 T 1A A2 A R R R L 35 WA A R — B o

23 TR, 24 KA S e T X AR G g B4 S e B, T
AERT 2 TR f T T B8 1L 26 X3 0 B2 e R, 5 R
AN % T3 W S R

R 9 FHIERET 3 REVIRZE SEHIE N EEEX TS

Table 9  Correlation analysis of pollen viability and temperature
difference 3 d before flowering

TiH BEIRHMAH G BEECHUR)

Item Pearson correlation Significance

1% 1 Viability 1 _

R2E(HO0XR) -0.183" 0.000

Temperature difference

22 TOTAERTEE 1 K) -0.205"" 0.000

Temperature difference 1

fin2E 20T LRSS 2 K) -0.247"" 0.000

Temperature difference 2

2% 3OFAERTES 3 K) -0.112"" 0.000

Temperature _difference 3

o+ * FORTE 0.01 7AW AR W)

Note: # # indicated extremely significant correlation at 0.01 level (two—
tailed)
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Table 10 Regression coefficients between germination rate and temperature

RArEIL R R PRt 2R 4L
Lﬁ%?ﬁ% i [H Unstandardized coefficients Standardized coefficients [ e us
CO(()]: Item 2 RlATe (Beta) ) Significance
Standard error ’
1 W 0.543 0.227 — 2.397 0.019
i R -0.013 0.004 -0.292 -2.899 0.005
AR 0.023 0.005 0.421 4171 0.000
2 W 0.543 0.227 — 2.397 0.019
o e 0.010 0.009 0.229 1.150 0.253
2 -0.023 0.005 -0.831 -4.171 0.000
3 W 0.543 0.227 — 2.397 0.019
22 -0.013 0.004 -0.466 -2.899 0.005
SRR 0.010 0.009 0.185 1.150 0.253

T « PR B B R

Note: Dependent variable was germination rate
242 JRPEXAERE SRR [T A SR AR 11 B
o H L1 Al de s i E B9 ol R K -0.017 /T 0 HL
P=0.000<0.01, [A tHb e o 1l JEE S 0T AE A5 I 077 LR AR I 25 ) 170
)5 Wil e i i B BRI, 9% Ty, X 5 AR A g0 A 4
R—2

11 EHENERE(R)REREEREY

Table 11  Regression coefficient of pollen viability and maximum

( minimum) temperature

RbFEAl RAL bRt fb R 5L

Unstandardized Standardized )
I H coefficients coefficients jﬁ%ﬁ:
[tem — ! Slgmf_

brifEiR 2 icance
B Standard (Beta)
error

‘& Constant  1.082 0.243 — 4.459 0.000
S -0.017 0.004 -0.525 -4.329  0.000
Maximum
temperature
AR 0.011 0.009 0.158 1.304 0.099
Minimum
temperature

T« AR 5 15 )

Note: Dependent variable was viability
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