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Effect of drought stress on shoot growth of mature Cryptomeria japonica by throughfall exclusion
experiment
Yuta INOUE! , Masatake G. ARAKI', Tatsuya TSURITA!, Tadashi SAKATA!, Satoshi SAITO?, Tanaka KENZO!

1 Forestry and Forest Products Research Institute (FFPRI), Tsukuba, Ibaraki, 305-8687, Japan
2 Kansai Research Center, FFPRI., Kyoto, Kyoto, 612-0855, Japan

Abstract: In order to understand responses of shoot elongation under soil drought condition in mature Sugi (Cryptomeria japonica
D. Don), we conducted throughfall exclusion experiment from May 2018. We established two plots in a 40-year-old Sugi stand: one
with roof to exclude throughfall (dry plot, 10x10 m); another without roof (control plot). Additionally, to enhance soil drought in
the dry plot, we excluded stem flow from June 2019. We monthly measured shoot water potential at predawn (¥pre) as index of
drought stress of trees. We measured shoot length of current year shoot at upper canopy, during April to November in 2018 and
2019. There was significant difference between two plots in ¥pre during Spring to Autumn. Mean annual shoot elongation in drought
treatment plot in 2018 and 2019 were 3.7 and 3.5 cm shorter than that in control plot. These results indicate that soil drought
decreased shoot water potential and, consequently, annual shoot elongation of Sugi.
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Fig.1 Changes in precipitation, predawn leaf and soil water potential
during the throughfall exclusion experiment.

Asterisks indicate significant difference between treatments (*: P <0.05,

**: P<0.01,***: P<0.001). Vertical bars indicate SD.
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Table 1. Annual shoot elongation, maximum shoot elongation rate and

shoot elongation period of Cryptomeria japonica.

Annual shoot Maximum shoot Shoot

. - . n
Year Treatment elongation elongationrate  elongation

(individuals)  (branches)

(cmy™) (mm day™) period (day)
2018 Control 203+123 399+£172 113+17 6 15
Dry 256+88 389+136 99+12 6 20
2019 Control 259+44 379+075 104+13 5 20
Dry 224+39 343+066 100+13 5 20
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Fig.2 Seasonal changes in shoot length (A, B) and shoot elongation (C,

D) during the throughfall exclusion experiment.

Vertical bars indicate SD.
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