Kor. J. Hort. Sci. Technol. 30(4):385-391, 2012

DOI http://dx.doi.org/10.7235/hort.2012.12031

Analyses for Ealy Growth of Terminal Shoots in Persimmon
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Abstract. The growth of terminal shoots of persimmon (Diospyros kaki) was analyzed during the first two
months from the time of bud sprout to understand the dynamics of their early growth. Field-grown, mature
‘Fuyu’ and ‘Nishimurawase’ trees were used in a three-year study at two locations in Gyeongnam province.
The growth of terminal shoots was most active from late April, about 10 days after foliation, to early May,
followed by a gradual decline by late May. The increase in leaf area continued unabated throughout May.
The weight of a flower bud increased slowly until early May and rapidly after flowering. Although its extension
growth had been ceased by late May, dry weight (DW) of a terminal shoot continued to increase almost
linearly throughout May due to shoot thickening and continued growth of leaves and fruits. In late May,
the leaves and the stem accounted for more than 60% and less than 20% of total DW of a shoot respectively;
fruit proportion increased to 7 to 17% by then. Relative growth rate (RGR) of the terminal shoot was higher
than 213 mg'g'1 -d" in late April, but declined to less than 63 mg- g'1 -d" in late May. Like the pattern
of seasonal changes in RGR, net assimilation rate (NAR) of the shoots decreased from 1.9 to 2 mg-cm’2
-d" t0 0.5 to 0.8 mg'cm'2 -d”". An early-season ‘Nishimurawase’ did not differ from a late-season ‘Fuyu’
in RGR and NAR during the first two months of growth. The early growth of the shoots was affected mainly
by the reserves redistributed from permanent organs, however, environmental conditions at the time was also
involved.
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Table 1. Meteorological data during the experimental period of persimmon.
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Precipitation

Sunshine duration

District® Year Month - —
Avg. Maximum Minimum (mm) (h)
Sacheon 1998 March  Early 7.0 14.9 -0.1 0 63.3
Mid 7.3 14.2 1.1 52.9 57.0
Late 9.7 17.3 34 13.7 84.7
April Early 11.8 16.8 7.2 73.3 428
Mid 16.3 22.6 11.1 68.1 64.1
Late 18.4 242 14.1 46.0 48.2
May Early 18.6 235 14.3 86.0 49.9
Mid 17.8 24.0 12,5 82.1 65.6
Late 20.5 27.9 13.4 0.6 93.5
Sacheon 1999 March  Early 6.9 14.2 0.1 0.6 49.2
Mid 8.1 14.8 2.2 121.6 39.6
Late 6.8 12.7 1.3 34.2 56.9
April Early 10.6 10.6 43 70.5 54.9
Mid 13.5 20.6 7.0 11.0 69.6
Late 16.5 24.8 9.8 14.1 86.8
May Early 17.3 25.2 9.9 82.0 90.5
Mid 18.2 24.8 11.9 25.9 80.9
Late 18.1 24.7 11.2 66.3 85.1
Gimhae 2005 March Early 5.9 10.9 1.4 2.5 81.4
Mid 5.8 11.3 1.4 40.0 77.3
Late 9.0 14.0 4.4 46.5 85.7
April Early 12.8 17.4 8.4 92.0 59.4
Mid 13.7 19.0 9.2 40.1 89.2
Late 16.1 21.2 11.8 2.0 98.8
May Early 16.7 21.5 12.8 35.5 66.7
Mid 17.4 22.3 12.9 65.5 91.8
Late 19.1 24.3 14.7 0 105.5

“Data presented for the experimental fields are those collected from meteorological observatories in Jinju and Masan cities,

respectively.
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Table 2. Developmental stages of ‘Fuyu’ and ‘Nishimurawase’ trees in 1998, 1999, and 2005 when this study was conducted.
The differences in their phenology may reflect the differences in air temperatures during the early growth period of the years.

Cessation of

Year Cultivar Bud sprout Foliation Full bloom .
shoot extension
1998 ‘Fuyu’ March 25 April 11 May 21 May 25
‘Nishimurawase’ March 23 April 5 May 14 May 25
1999 ‘Fuyu’ March 29 April 19 May 25 May 31
‘Nishimurawase’ March 24 April 14 May 19 May 24
2005 ‘Fuyu’ April 4 April 17 May 22 May 30
‘Nishimurawase’ April 2 April 13 May 18 May 30
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Fig. 1. Changes in terminal shoot length (A), unit leaf area (B),
and fruit fresh weight (FW) per fruit (C) of ‘Fuyu’ and
‘Nishimurawase’ during the first two months of the season.
Bars indicate SE.
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Table 3. Growth of a terminal shoot by May 31 or June 1, when its extension growth had ceased.

Year Cultivar No. of Lea;f area No._ of Shoot length
leaves (cm*/shoot) fruits (cm)
1998 ‘Fuyu’ 10.0 £ 0.4° 811 + 10 1.8 £ 0.2 269 + 2.0
‘Nishimurawase’ 10.0 + 0.4 962 + 58 22 +03 297 + 1.8
1999 ‘Fuyu’ 10.6 + 0.3 774 + 17 1.5+ 0.0 33.0 £ 1.1
‘Nishimurawase’ 10.5 + 0.5 843 + 24 1.6 £ 0.1 322+ 04
2005 ‘Fuyu’ 13.7 £ 0.1 908 + 7 1.7 £ 0.1 36.2 £ 0.7
‘Nishimurawase’ 13.8 £ 0.2 1,131 + 18 26 + 0.1 39.0 £+ 0.3

“Values are means + SE.
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Fig. 2. Changes in shoot dry weight of ‘Fuyu’ and ‘Nishi-
murawase’ during the first two months of the season. The
dry weight includes that of the stem, leaves, and fruits. Bars
indicate SE.
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Fig. 3. Changes in the distribution of total shoot dry weight to

the stem, leaves, and fruits in ‘Fuyu’ and ‘Nishimurawase’
during the first two months of the season. Bars indicate SE.
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