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Desiccation tolerance in shoots are improved by limited irrigation treatment in container-grown
seedlings of Cryptomeria japonica.
Shin-Taro SAIKI, Kenichi YAZAKIY, Masazumi KAYAMAL, Takami SAITO?, Yuho ANDO?, Keiko FUKUMOTO?, Hideki
MORIZ, Hiroyuki TOBITA?
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Abstract: To clarify how container-grown seedlings of Cryptomeria japonica (sugi) respond to limited irrigation (hardening), we
measured water relations in physiological traits such as water potential at turgor loss point and water content in current-year shoots
and whole plant evaporation. Water potential at turgor loss point remained unchanged, whereas whole plant evaporation decreased
and water content in current-year shoots increased from the start day of hardening to the end. These data suggest that hardening-
experienced seedlings are more adaptive to drought.
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Fig. 1 The time series of volumetric water
content in soil White circles; high-
frequency irrigation (no intervals), white
triangles; middle-frequency irrigation(3day
intervals), black circles; low-frequency
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Figure. 2 The values of change in physiological traits from the start day
of hardening The values of change in a) shoot water potential at predawn, b)
shoot water potential at turgor loss point, c)whole plant evaporation, and d)
shoot water content from the start day of hardening. Solid line indicate that
significant relationship between days and the value of change in physiological
traits. Details were shown in table. 1.

Table 1. Results of statistical analysis.

A BRI L BAE S Iy £ K o H#E E fE IR 22 il PlE
Physiological traits Unit Explanatory variables and intercept Estimated coefficents =~ Standard error t values P values
GBI Intercept 0.002 0.037 0.063 ns
- . #%i A% Da -0.001 0.002 -0.362 ns
MRS o — b ORI e e ——
DAEF v v DB 3 H¥B XK 3dayinterval irrigation -0.012 0.052 -0.242 ns
The values of change in MpPa 5 HIs&iE/k  5day interval irrigation -0.072 0.052 -1.403 ns
current shoot water AR L 3 RS BADORZAMEM 0,004 0003 1.498 ns
potential at predawn Interaction between days and 3day interval irrigation
ISSITAEE- X U A HAE
@ HF L 5 RS ADIIIER 0.003 0.003 1214 ns
Interaction between days and 5day interval irrigation
G Intercept -0.040 0.082 -0.490 ns
i A% Days 0.000 0.004 -0.059 ns
WL 2 — RO RO 8 . o
HEY A 1;5@%“ = 3 His & %K 3dayinterval irrigation -0.003 0.116 -0.028 ns
The values of change in MpPa 5 HIs&iE/Kk 5day interval irrigation 0.123 0.116 1.059 ns
. o %9 2
current shoot water potential at R AL L 3 RS BADOZAMM -0.009 0.006 1503 ns
tugor loss point Interaction between days and 3day interval irrigation
ISSITAEE- XU A HAE
S| D_#}ﬁ( L5 HEE (E*V)XEWFH o .0.007 0.006 1193 ns
Interaction between days and 5day interval irrigation
Y1 Intercept -0.832 2.409 -0.345 ns
#%i A % Days -0.173 0.124 -1.388 ns
" 3HBEE i irrigati - -
R D2 L6t 3 HBX {/Ejk 3day interval irrigation 0.622 3.406 0.183 ns
The values of change in gday* B H ¥ /K 5day interval irrigation -4.286 3.406 -1.258 ns
. [T NEE X 7= H A
whole plant evaporation R AK L 3 FRSBADOZAMM 0.337 0176 1918 P = 0058
Interaction between days and 3day interval irrigation
R H AL 5 il & EAKDRZEAEN 0827 0176 4701 Sk
Interaction between days and 5day interval irrigation ) ) )
1R Intercept 0.241 0.050 4.821 ol
#%i A % Days -0.050 0.003 -19.089 faleled
YL 2 — b OEKREOE 3 HIs& /K 3dayinterval irrigation -0.253 0.071 -3579 i
el 1l Kf vonce ggt 5 ABXEA  Sdayinterval irrigation -0.260 0.071 -3.678 *rx
ehva:les? ‘ antgetm EElh B KL 3 A S TRk 32 LR 0.052 0.004 14.074 il
shoot water conten Interaction between days and 3day interval irrigation ’ ’ ’
R H AL 5 HE & EAKDZEAM 0.060 0.004 16.219 Sk

Interaction between days and 5day interval irrigation

PAEDFI D3k 3 % "FP <0.001% FUk L. n.s. (P >0.05% Fk¥ 5,
Inthe P values, “ 3k 3 ” means that P values lower than 0.001 and “n.s.” that means P values are higher than 0.05.
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