WX BIBARARRIFZE 75 (2024)

MEEREAR I T T EOMRIEICRIEFTHE

TN « S e bAY FE 0 F LR - RS - ORIRHE — 2 - BLEHSRAR!
VESCATTEBIFEIE N BRARIFTE - BEIREHE AR O BEZERT
2[ENIAFTEBRIEIE N ARFRBITE - BERASAE Bpre SR FERTLiEE S FT

EHE  BuF0BIEOROENAAX a2 07 TR OB RIETHELALNIT 2 L2 A S L TGEIEFEER
1To72, 8 A S 11 A £ THHA OBIELBER S LONBAE L7e - 723 RIXD 300cc = 7 T HICX LT, 1 A0
Tt 2 $HEEOBMEIRHERIC L 0 FHE Lz, SBIROE 4 A IOEARIEE2E USRS ORE 21~ BIVER
HERIE, RRXKICHSNTEBIEAEX T RICE 77228, 11 HBEXIZ 8 A, 9 HBIERICHCTHEICE MEZ
R LTz, SBIEEEOWARIENE L RS OBEAEE, 11 ABIEK ThoBIMUEKIC TR S D 2 & 13725
ST, BRIZE VWS FHT 5 Z Lz, SBARALEER CIERE R A ST R O A RIF 3 AT RENE
DR X N2, FHEARIC & 2 BUEORRE~DA DTN E PR SN,
F—U—R:rmn7 Vi, SRERLE BERT VUYL, AR

Effect of fall fertilization on cold tolerance and growth of Cryptomeria japonica container seedlings in the
following year
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Abstract: A fertilization experiment was conducted to determine the effect of different fertilization times on the cold tolerance of
Cryptomeria japonica container seedlings (300 cc) from the second growing season. Cold tolerance was assessed in January
following fertilization in both control (no fertilizer) and treatment (fertilization treatment for each month between August and
November) groups based on the rate of electrolyte leakage from the needles. Photosynthetic activity was measured in April after
fertilization, followed by planting trials. Fertilization treatment in November increased the rate of electrolyte leakage at —15°C
compared with that in August and September, whereas it decreased the rate compared with no fertilization treatment. Compared
with other fertilization treatments, spring photosynthetic activity following fertilization and tree height growth up to September after
planting were not suppressed by fertilization treatment in November. These results suggest that additional fertilization increases cold
tolerance and that late fertilization treatments have a negative effect on cold tolerance; however, fall fertilization does not have a
negative effect on growth in the following year.
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Fig. 1 Height growth (left) and diameter growth (right)
from August to next march of containerized seedlings of
Cryptomeria japonica. Different alphabets indicate
significant differences among treatments (Tukey, p <
0.05, n=15-20).
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Fig. 2 Electrolyte leakage from Cryptomeria japonica
shoots frozen at each temperature (A) and —15°C (B), and
predawn Fv/Fm of other shoots under growing condition
(C). *** p<0.001 Different alphabets indicate significant
differences among treatments (Tukey, p <0.05, n=15).

BIISKIELYELS, BREKIET31+£1.1°C (B8 +
RS, B ARSIR T 0.35+£0.49 °C DEWDH - T-,
MHERMREDOZEIZ, A F L 2ADOFE L U TRYT R



DHERDOB RN EFINE (F/Fn) ZHE L7 (Mini-
PAMIIL, Walz), 7z, E&EFEEDORBASE DT DIZ IR
HZ BB LIBBERT v v A &HIE L= (VAPRO 5520
7 Wescor) , JBAEDE LD 2023 4F 4 A TAINZ, "Rk %E
s L, JCAIFIE (1500 pmol m2 sy DOREARIEE
L a7 4t (ETR, Y(NPQ), Y(NO), Fu/Fm) %7
TE L72 (CO2 400 pmol mol™, LI-6800, Licor) , ETR 1X7E
fREEHREE, YONPQ)IXHIE S 7= BVikik, YOINO)ILHIE &
TORWEER AR T 5 (1), BIEOEED 5 A HH)
IZAX 2 T T & MR ST SCET SZBRARE Al oD 9 X ]
AR LB & 9 H (B0 &) ICBAREZ 1T 72,
4. FRAT  BWE /T A —2 % HIZEER, IBIELEE %
TR, BALE (BHEo T oEN L, AR
DFFFOEN) &7 o F LR E LT —{bRIREE
TV (GLMM) Z1ER L, BEEZFIT DOV TRERRE
Z47o72 (Rver. 43.1), BIMLEOENEERGEL,
LR AT 72,

I fEREEE

1. BEZOBEHDa T TEORE BERMGEE
D & MBEAIBEM CaEREN -1 (B
Ziup =022, p=0.11), BILIRBRLERTO 8 ANDHE 3
AFETCoOMEMRERIE, 8 ABIEX, 9 ABREXROIHEICK
&<, 10 HE 11 HBBERITHIBX & A EREN 2>
7= (M-175), HEEERORERIL, 8 ABEX2 11 A
BIEX EXHEX LD K& o720, MoOMEXEOZET
RHABECH -7 (K-14). LEOFERLY, 10 ALK
OB TIIEENE L2 E2VRBE SN2, —JF, 10
HBIEXTCH ¥ 3 H F TITIERRENSE LTV, Uik
® 10 ABIEXOIEEE Z IV E TORES) & FEOfER
ThH-oT,

2. IUTFEOMEE: $HED-15 °C TOEMENR
HEIE, SHRXCTieb Eino7e (57.7£4.5%, T £ 42
HERE) (K24, B), 11 HBIEXOEMERHE (40.6
+ 1.3%) [IRBRX L 00 -7228, 8 HE 9 HIBIEX &
DENoTo, 10 HIBIEXIE 8 H L& 9 HBEX L 11 HiB
IEXOMOMEE /R LIZ(37.1 £ 1.8%), —20 °C TIEHFIZ 8
ABEXOEOIEGSENKRE L, AEDMELXMZEN
Rohihote (M-24), LLOREREY, 8 AL 9 A
BIEXIZEAT 11 HBIER CIEmEMEME N3 5 AlEE
PEARIE ST, F7z, xR T NS HEMEMEL

EERLTEY, ERIEERZEIZ X DIHEMER T 6)% 3K
1 aRchoTz,
MR E OZRIZHE LT-Y 22— FDRBRT

YU CHBRZEN 2D > T2 (p=0.85), 1BAERHY

35

BEHARARIFSE 75 (2024)

WL B PRNRBERT ¥ /L &R L (-2.71£0.11 MPa
~-2.56+0.05MPa, ‘¥ + HEHERLE), RERTN S
TWeZ BB LM -T2, F£T2, 11 ABEROKH]
JEID F/FnlE, 10 ABBERE VKT LA, 8 AL 9
HIBIEX S 3 EREN 2o 72 (K-20), *THRX Mt
DB X AR TRIBIZR S (0.29 £ 0.04, ¥ +
FEWERRSE), ERNE TRIR LD A P L AT T
5 ENTREI T,

%,J“b bab jaab "“Jcbcb ab
Z{ﬁ n 754 .
4[[{7' 104 + o
P € = 504 F =
2 A w °
X O .| =]
RE | _mm i T
3 B39 = .
CON AUG SEP OCT NOoV CON AUG SEP OCT NOV
0.54 1.004
n.s. cbcbab
0.44
_ A0.75--I‘__'_*i
O 031 g
0.504
$ ojmm=MEs 2
014 > 0251
0.04 1 1 1 1 T 0.004 1 1 1 1 1
CON AUG SEP OCT NoV CON AUG SEP OCT NOV
X-3. BEOE 4 AOAXaTFHY 2a— O

HEBIENEDRT A =5, RIRDTNT 73y M
WHX B OFEZ%E 7”7 (Tukey, p < 0.05,n=5),
Fig. 3 Photosynthetic parameter at April following
fertilization of Cryptomeria japonica container seedlings.
Different alphabets indicate significant differences
among treatments (Tukey, p < 0.05, n=15).
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Fig. 4 Height growth and relative height growth rate of
Cryptomeria japonica from April to September in the
following year of fertilization. Different alphabets
indicate significant differences among treatments (Tukey,
p <0.05,n=14-20).
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