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Abstract |

In order to provide a basic data of Castanea spp. as a honey plant, flowering time and nectar
characteristics were investigated using Korean prevailing chestnut cultivars: ‘Daebo’, ‘Okkwang’,
‘Riheiguri” and ‘Tsukuba’ planted in clonal archive in Hwaseong city. There were differences
among four cultivars in the beginning of flowering and the end of the flowering. In 2015, female
flower bloomed approximately eight days earlier than the male flower. Also, there were differences
among four cultivars in nectar volume per catkin as the values were 54.3ul and 6.7ul in ‘Okkwang’
and ‘Daebo’, respectively. On the contrary, in the sugar content, the values were 15.6ug/ul and
69.3ug/ul in Okkwang and Daebo, respectively. Therefore, it is possible to assume the sugar
content per catkin using the total nectar per catkin and the total amount of free sugars. Based on
the formula, we estimated the values: Tsukuba was 1401.6ug; Okkwang was 777.5ug; Riheiguri
was 708.9ug; and Daebo was 486.4ug. Moreover, we investigated the amino acid content. The
result was that proline, glutamic acid, asparagine, and alanine were major amino acids in four
cultivars. Also, C. spp. showed different values in many aspects such as catkin morphology, nectar
characteristics, sugar content, and amino acid content. The sugar content per catkin which
determines a honey yield considered, it is believed that Tsukuba is highly valued as a honey tree. It
would be needed to further study related to the nectar characteristics of female flower to exactly
estimate the total nectar volume per tree and the total honey yield per tree.
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Table 1. The names, pedigrees and origins of four major chestnut cultivars (Castanea spp.) used in this study

Cultivar name

Pedigree Origin

Korean English
== Daebo C. crenata X (C. crenata X C. mollissima) hybrid Korea
23 Okkwang C. crenata Korea
o] Riheiguri C. crenata X C. mollissima Japan
=} Tsukuba C. crenata hybrid (Ganne X Hayadama) Japan

A Shape of tree

Fig. 1. Pictures of a chestnut tree including male and female flowers.
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Table 2. The criteria based on the flowering stages of female and male flowers

Gender Flowering stages Criteria
Flowering beginning When a main pistil projects out and styles grow almost 4mm.
Full bloom beginning When a size of side pistil is larger than 4 mm and a plant flowers approximately
Female 30% among a whole flower bud of plant.
flower Full bloom end When a plant flowers approximately 70%.
. When the color of a stigma turns black, styles are browning and staminate flower
Flowering end .
abscise.
Flowering beginning When anthers emerge from staminate flower and some of them flower.
Male Full bloom beginning When a plant flowers approximately 30% among a whole flower bud of plant.
flower Full bloom end When a plant flowers approximately 70%.

Flowering end

When the color of staminate flowers turns brown, staminate flower abscise.

Table 3. Flowering period of female and male flowers from the major four chestnut cultivars in 2015

Female flower Male flower
Cultivar
FB* FBB FBE FE FB FBB FBE FE
Daebo 6/3 6/8 6/12 6/16 6/13 6/15 6/17 6/22
Okkwang 6/3 6/7 6/13 6/17 6/10 6/13 6/15 6/21
Riheiguri 6/3 6/6 6/11 6/15 6/8 6/10 6/12 6/17
Tsukuba 5/31 6/2 6/8 6/14 6/11 6/13 6/15 6/21

“: Abbreviations flower characteristics; FB: Flowering beginning, FBB: Full bloom beginning, FBE: Full bloom end, FE: Flowering end.
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Table 4. The morphological characteristics of catkins and their nectar from the major four chestnut cultivas

. Length of catkin Diameter of catkin ~ Number of flower per Total nectar per catkin ~ Soluble solid content
Cultivar . .
(cm) (mm) catkin (ea) (ul) (%Brix)
Daebo 18.1+1.7 a 24404 b 105.6+162 a 67+43 b 571+09 a
Okkwang 174+1.7 ab 30+0.7 a 101.9+8.7 ab 5434309 a 182142 d
Riheiguri 166+1.7 b 23404 b 970+8.1 b 92450 b 499141 b
Tsukuba 163429 b 31405 a 95.6+208 b 3704257 ab 339497 ¢
Mean 17.1+£20 27+05 101.2+169 268+165 39.8+4.7

“: Duncan’s multiple range test (Significant at p=0.05).
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Table 5. Correlation coefficients by Spearman between catkin and nectar characteristics from the major four chestnut cultivars

Charcteristics Lengt}.1 of Diameter of catkin Total nec.tar Soluble solid content
catkin per catkin
Diameter of catkin ns.
Total nectar per catkin ns. 0.844" -
Soluble solid content ns. -0.776" -0.725" -
Number of flower per catkin 0.950" ns. ns.

** n.s.: Significant at p=0.01 and non-significant, respectively.

Table 6. Total amount and composition of sugars in floral nectar of staminate flower from major four chestnut cultivars

Total amount of ~ Sugar content

. Sucrose Glucose Fructose Galactose oy
Cultivar (ng/ul) (ng/ul) (ug/ul) (ng/ul) free sugars per catkin
(ug/ul) (ug/catkin)
Daebo 726+0.87 16.13+2.03 4577+643 0.17 £0.04 69.32+9.25 a 4864
Okkwang 047+0.20 286+1.14 13.07 +£491 0.05+0.02 1644+620b 777.5
Riheiguri 142+0.15 13.06+1.10 46.18 £2.51 0.18 £0.00 60.84+3.76 a 708.9
Tsukuba 1.78+0.24 5311140 2132+3.54 0.09+0.02 28.50+521b 1401.6
Mean 296+3.04 937+6.13 31.15+16.39 0.13+0.06 43.60 +£24 81 801.3

“: Duncan’s multiple range test (Significant at p=0.05).

Y: Sugar content per catkin (ug/catkin) = Total nectar per catkin X Total amount of free sugars.
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Fig. 2. Ratio of sugar composition in nectar from the major jour chestnut cultivas.
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Table 7. The composition of amino acids in nectar of male flowers from the major four chestnut cultivas

Cultivar

Amino name Daebo Okkwang Riheiguri Tsukuba Mean ANOVA
. p value
acid (%)
Aspartic acid 38405 ¢ 57402 b 50+1.1 be 85401 a 55+18 p=0.00
Glutamic acid 59409 ¢ 65+04 ¢ 82406 b 108+05 a 75420 p=0.00
Asparagine 142437 a 166+12 a 142+13 a 65+11 b 134+42 p=0.02
Serine 53403 b 75+0.6 ab 71+18 ab 98420 a 72+19 p=0.03
Glutamine 56+10 53403 52404 57405 54406 -
Histidine 21403 1.6+0.2 1.7+0.0 22406 19+04 -

Glycine 1.6+00 24403 33+1.1 36+12 26+10 -

Threonine* 14+0.1 be 21402 a 12401 ¢ 19405 ab 1.7+0.5 p=0.01
Arginine 08+0.1 11+03 09+0.0 12402 1.0+02 -
Alanine 108+24 a 40+05 b 84404 a 8.1+06 a 78430 p=0.01
GABA 47+0.1 d 101410 a 81404 b 6.7+0.1 ¢ 74423 p=0.00
Tyrosine 06+0.3 11+02 1.1+0.1 1.1+0.1 09+03 -
Valine" 39407 29402 38402 3540.1 35405 -

Phenylalanine” 25400 a 09+02 d 20401 b 15402 ¢ 1.7+0.7 p=0.00

Isoleucine’ 19+40.1 ab 22402 a 19+02 ab 16+0.1 b 19+02 p=0.02
Leucine” 1.0+0.0 14+02 15+0.1 14+02 13+02 -

Lysine" 06+0.3 0.6+0.1 13+0.6 09+04 08+04 -

Proline 334409 279+15 255+4.7 255+5.1 28.6+43 -
Methionine” 0 0.1+0.0 0.1+0.1 00+0.1 -
Tryptophan” 0 0 0 0 -

“: Duncan’s multiple range test (Significant at p=0.05).

“: Essential amino acid.
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