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Changes in Pollen Fertility of ‘Nyoho’ Strawberry in Relation to Light Intensity,

Temperature and Leaf Carbohydrate and Mineral Concentration

Yuichi Yoshida and Keiichiro Tanimoto®
(Department of Eco-physiology for Crop production)

Changes in pollen fertility in forcing strawberry cv. Nyoho (Fragaria X ananassa
Duch.) were investigated to clarify the factors affecting fruit malformation caused
by poor fertilization which occurs with plant dwarfing and yield decrease in February
to March. Pollen were sampled from 15 greenhouses of strawberry growers, and
relationships between pollen germination and climatic factors, mineral and carbo-
hydrate concentration in leaves were analyzed. Pollen fertility decreased in January
and February with decrease in light intensity and outside air temperature, and
increase in fruit load. It was suggested that the occurrence of fruit malformation
may be mainly caused by the decrease in pollen fertility. There were highly signifi-
cant relationships between the pollen fertility and light intensity in 1 to 3 days
before anthesis, minimum outside air temperature on the day of anthesis, and
carbohydrates, P, K and Ca concentration in the leaves. No constant relationship
could be found between pollen fertility and leaf N concentration. Pollen fertility at
the beginning of harvest for second inflorescence (January) was improved with Co,
enrichment. These results indicate that the poor pollen development may result

from the shortage of photosynthate caused by low light and fruit load.
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Table 1 Composition of culture medium for pollen ger-

mination.

Component Concentration
H;BO, 100mg/L
Ca(NO;),-4H,0 300mg/L
MgSO,-7H,0 200mg/L
KNO, 100mg/L
Sucrose 100 g/L
Ager 10 g/L
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Fig. 1 Effect of H;BO, concentration on pollen germi-
nation of strawberry cv. Nyoho.
Values sharing a letter are not significantly dif-

ferent by LSD test (P=0.05).
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Seasonal changes in pollen fertility in strawberry
cv. Nyoho grown in 15 greenhouses.
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Fig. 3 Relationships between pollen fertility and concentration of minerals in leaves of strawberry cv. Nyoho.

See also Table 2.
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Table 2 Correlation coefficients between pollen fertil-
ity and concentration of carbohydrates and
minerals in leaves of strawberry cv. Nyoho.
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Table 3 Correlation coefficients between pollen fertil-

ity, and cumulative light energy and outside
minimum temperature on the days before
anthesis in strawberry cv. Nyoho.

Factor Dec-May Jan-Mar Feb
(n="56) (n=45) (n=18)
Carbohydrate
Sucrose —0.104 0.024 0.522*
Glucose 0.346** 0.264 —0.363
Fructose 0.281* 0.322* —0.168
Starch 0.318* 0.054 —0.077
Total 0.281* 0.184 0.270
Mineral
Total-N —0.154 —0.022 —0.520*
NO3-N@ 0.150 0.300* —0.463
P —0.376%* —0.294* 0.022
K —0.445%** —0.345* —0.190
Ca 0.267* 0.122 0.233
Mg 0.196 0.142 0.189

Days before Dec-May Jan-Mar Feb
anthesis (n=56) (n=45) (n=18)
Cumulative light energy
1 0.322* 0.322* —0.277
2 0.363** 0.319* —0.153
3 0.309* 0.168 —0.220
4 0.209 0.127 0.006
5 0.007 —0.276 0.185
Minimum temperature
0 0.333** 0.304* (.703**
1 0.234 0.203 0.603**
2 0.155 —0.191 0.031
3 0.329: 0.053 —0.331
4 (0.438*** 0.322* —{(.181
5 0.443*** 0.542%** —0.112

¥, xx *er Significant at 59, 1% and 0.1% levels, respec-
tively.
@ in petiole.

¥ *x **x Significant at 5%, 19% and 0.1 9 levels,respec-
tively.
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Fig. 4 Relationships between polien fertility and concentration of soluble sugars, starch and total non-structural

carbohydrate (TNSC) in leaves of strawberry cv. Nyoho.
See also Table 2.
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Fig. 5 Effect of CO, enrichment on pollen fertility in

NFT grown strawberry cv. Nyoho.
ns * *#**: non significant, significant at 59§ and 0.
195 levels by t test, respectively.
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Fig. 8 Relationship between total non-structural
carbohydrate (TNSC) and total nitrogen in
leaves of strawberry cv. Nyoho on February.
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