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Effects of logging of other tree species and clear-cutting on early sprout regeneration in
a Magnolia stellata (Magnoliaceae) stand and on chemical characters of soil pore water
in its habitat

Motoyasu MiNami"’, Makiko Arcur”’ and Isao TAKAHASHI”
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SRR MEICAT TR Ly Fa 7 UREADOITIE, MBEZBRETI IV Fa T v eagnic
T RCOBEZ HT D5 HAEEDOH AL TWie,

FoO—R T avy, MRG0 PEERE, UK

Abstract

We attempted to regenerate the endemic species Magnolia stellata (Magnoliaceae) stand, most of whom has been spindly
growth by pressure of other tree species, naturally grown on wet slope at Kasugai city of Aichi Prefecture in Japan. To study

methods of regeneration of M. stellata stands, three experimental plots (a logging plot, in which all tree species except M.
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stellata were logged, a clear-cutting plot, in which all tree species including M. stellata were logged, and a control plot, in
which all tree species were left, with none cut down) were established to compare early sprout regeneration and the chemical
characters (pH, EC and nitrate ion concentration) of soil pore water over three years, from 2008 to 2010. In addition,
we report on regeneration in 2017, 10 years after the start of these experiments, and propose methods for preservation of
M. stellata stands. During the early stage from 2008 to 2010, although reproductive growth (flowering and fruiting) was
promoted in the logging plot, the survival rate was lower than in the clear-cutting plot and about the same as in the control
plot. The cause of the low survival rate in the logging plot was due to the turnover of main trunks due to topsoil erosion.
Although an erosion prevention fence was installed and turnover preventive measures for the main trunks were implemented,
it was not possible to prevent turnover due to topsoil erosion in the logging plot after 2010. Therefore, in 2017, there were
more surviving M. stellata in the clear-cutting plot than in the logging plot, and they also had higher sprouting and fruiting
rates. Regarding the chemical characters of soil pore water during this experimental period, pH in all experimental plots
remained acidic, and tended to decline every December after leaf fall. On the other hand, EC and nitrate ion concentration in
all experimental plots were highest every December after leaf fall and tended to decrease every April after flowering. During
the experimental period in all experimental plots, both EC (30-283 uS/cm) and nitrate ion concentration (0.1-19.0 xM)
were higher, so soil pore water was not poorly nutritious. These experiments revealed that for preservation of a spindly M.
stellata stand on a wet slope, clear-cutting can be more effective for regeneration conservation than logging all tree species

except M. stellata.

Key words: Magnolia stellata, logging of other tree species, clear-cutting, early sprout regeneration, soil pore water
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PRI (fEH, 1989) OHTYH, FFC YT =7 Magnolia
stellata (Siebold et Zucc.) Maxim. (€ 7 L > %} Magnoliaceae)
X, BRICTHBRIEZEIED Z 200, Z oo
EROEHIEL R ->T WD, L, %< 0O HEMRTERRN
SN TND Z 06, BEEL Y FU X 20171134
BEEME L LTIBES N TWD (BREEE, 2017), £ HE
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UFaT v ESFLE, 1996 ; fdi)ll, 2007). T aT v OE BETHDHZ b, INE THRERTESh T oo
e REERNY, FHIEEIC XD HAEMEE L, T EAME Toe ZOT, EHRETICIAMMBFEOEAICL T, 1T
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fole, TOXIITMBEL DAL THIB LY T2
TUMEEDTZDITIE, MW OREKARNTH D LRE
SN TW3 (Matsushita ef al., 2016), L2>L, YT a7 L
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KO FRE DA & DB OWTHRAE Lz, v 7=
TV HAMO LR - BRELRES LTI L
5 (EAR, 2002), AHBRCIEHZERRAD pH & EBLIRERE
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YERT) (7 A%, MIEHP pH 2-12, H B2 K ERKER),
EC |& Twin Cond (B-173, MRIZHAERT) (Zymatmik, &
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©2018 HAREKFEEFMEIME

22

Clear-cutting

Fig. 1. Photographs of three experimental plots after the start of the
experiments (May to June, 2008). Logging: all tree species except
Magnolia stellata were logged, Clear-cutting: all tree species including M.
stellata were logged, Cont.: all the tree species were left, with none cut
down. Arrows in photographs indicate M. stellate.
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77% (68/88) LT N TOFMBRKEP TR GES 2o, LrL
20104EICATF L TWed_RTO Y =% v MIBFEHAEL, B
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Fig. 2. Seasonal fluctuations in pH of soil pore water in three experimental plots over three years (2008 to 2010). Logging: all
tree species except Magnolia stellata were logged, Clear-cutting: all tree species including M. stellata were logged, Cont.: all
the tree species were left, with none cut down.
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Fig. 3 Seasonal fluctuations in EC of soil pore water in three experimental plots over three years (2008 to 2010). Logging : all

tree species except Magnolia stellata were logged, Clear-cutting: all tree species including M. stellata were logged, Cont.: all
the tree species were left, with none cut down.

3. fRER K, KR OESRK HRK) (C8B1F 2 LHEREK BEC OFHHER (2008472 520104F). bRk
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Fig. 4. Seasonal fluctuations in nitrate ion (NO;) concentration of soil pore water in three experimental plots over three years
(2008 to 2010). Logging : all tree species except Magnolia stellata were logged, Clear-cutting: all tree species including M.
stellata were logged, Cont.: all the tree species were left, with none cut down.
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Too 200941 H DARRIZ R X & AR X BN WilR L7223, 2D
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RERXIZ B W TEIE#Z D48 PIREITIR<, %EZ D128 LI
WCEL RO ERY RSSO0, REBpHEEEL Thalc
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X82% (63/77) £V bFE LKL Aeole, —JF, |AHXOD
IR 1347% (41/88), RFEAMEFEHI1T24% (21/88) &, VT

b BREIK, EEX LY bIE< 2T,
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Table 1. Effects of logging of other tree species and clear-cutting on early sprout regeneration in Magnolia stellata stand over three years (2008 to
2010)
R ABTFEEROR G203 > 7 2 7 ¥ O E TR EIT OV T (200847 520104F)

Survival (%)” Sprouting (%)? Flowering (%)” Fruiting (%)”
Plots"/Year 2008 2009 2010 2008 2009 2010 2008 2009 2010 2008 2009 2010
Logging 83(60/72)  79(57/72) 79(57/72)  83(60/72) 79(57/72) 79(57/72)  33(24/72) 28(20/72) 50(36/72)  21(15/72) 28(20/72) 39(28/72)
Clear-cutting ~ 92(71/77)  91(70/77) 84(65/77)  92(71/77) 91(70/77) 84(65/77) 0(0/77) 000/77)  13(10/77) 0(0/77) 00/77) 3(2/77)
Cont. 94(83/88) 90(79/88) 77(68/88)  94(83/88) 90(79/88) 77(68/88)  30(26/88)  8(7/88)  19(17/88) 7(6/88)  6(4/88)  3(3/88)

" Logging; all tree species except M. stellate were logged, Clear-cutting; all tree species including M. stellata were logged, Cont.; all the tree species were left, with none cut down.

2 Number in parentheses indicate the following; number of genets which survival, sprouting, flowering or fruiting confirmed during the relevant year/ number of genets confirmed before
the start of this experiment in 2008.

VBRI 5 T 3 T VRS OTRTORBAZ R, B ST a7V b @t N T ORI E R, K GHRK) 5 T OBIARZ R LRV THKE.
D0y aNOBMELAT 28T CHRRAEICAET, 2, BIED LIIEIHR SN2 Y =X v ML 2008FERBRBAINICAEF RS h Y =X v MO .

LMELTWD, LiL, ARKRBRTIX20084E5 520104 D3 Table 2. Effects of logging of other tree species and clear-cutting on

EROEIC, MBREREICBW T2 2%y 1SS =X v R sprouting and fruiting rate (%)in Magnolia stellata stand in 2017, 10
’ years after the start of these experiments

D3EFE L7z (Table 1), Z @ X 9|2 Matsushita e al. (2016) @ 0. MBFERRR R O B 10E% (Q0174E) DY F a7 v Ol
HELVLELDOVT a7 P L-HHIE, Rl D R - FERICKETHEICONT

LYDOTHole, ARBRHOIZEA LD T a7 VFEELT Plots" / Ttem Sprouting (%)” Fruiting (%)
Wiz, BREETIMEEIC L 2 bR IREETEFT L TW Logging 58(42/72) 53 (38/72)
oo ZOFE, AR INIZZ LItk - T, WkIhi Clear-cutting 86(66/77) 82 (63/77)
Tgole BEKIC X - TRIRAE & 72 o2 Ted, LEEOIR Cont. 47(41/88) 24 (21/88)
FIBRRKDOIEHS TERWIRIEEL Ip 5Tz, 22T, BN TEZR " Logging; all tree species except M. stellate were logged, Clear-cutting; all tree species

§ . . o including M. stellata were logged, Cont.; all the tree species were left, with none cut down.
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Fig. 5. Photographs of three experimental plots in 2017, 10 years after the
start of this experiment (Aug. 2017). Logging : all tree species except
Magnolia stellata were logged, Clear-cutting: all tree species including M.
stellata were logged, Cont.: all the tree species were left, with none cut
down.
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