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Effects of soil treatment with zinc phosphide on growth and form of
Japanese larch and Todo-fir seedlings: field tests of phytotoxicity

Keisuke NAkATA', Toshiyuki TsusHiva’, and Kazuhiro MiNaAMINO'
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Design of test plots (each 0.125ha) laid out in plantations.

A =X, B=MEEX CHRX)
A =treated plot, B=untreated plot (control plot)

Fig. 1
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Table 1  Vegetation in test plots".

B P TR R A 0 E B HHOPERE S oFgE
Plot Average cover degree Major species of undergrowth Average number of Sasa bamboo”
(% : min, — max.)” /Its average height (cm)”

71T = bk

Plantation of

Larix kaempferi

SABEIXT Larch I 97(90 -100) A7 JH Carex spp. 7 % ¥ 7' Petasites japonicus subsp. giganteus 00
3Nt I N Eupatorium chinense subsp. sachalinense
F 4 I EFX Artemisia montana

SAERIXIT Larch 1T 80(50 - 95) 7 A Y Sasa senanensis 7 K Aralia cordata 97,527
7 71 ¥ 7N Betula platyphylla var. japonica X~ 7 R Vitis coignetiae

b R~ sEfkH
Plantation of
Abies sachalinensis

FAEEXT Todo-fir I 18(5 - 25) 27 < A Y Sasa senanensis 7 N Aralia cordata 10,36.1
> 7 71 ¥ 7N Betula platyphylla var. japonica <7 K Vitis coignetiae
SERIXIT Todo-fir I 11(3 - 25) 7 < A Y Sasa senanensis ) % 77 )V Rhus ambigua 35,7335

A A FFEEA Poaceae spp.

1) 7H 2 Hill5E Data surveyed on 2 July.
2) 1mx 1mo 3 X#THl%E Measurements taken from three quadrats of 1-by-1 meter.
3) 3XMDK 5 AR%H5E Heights calculated using five stems per quadrat,

%k—2 6H4HBP56H GEZHESBR) L7HA2H, S48 KRZHEER) CHT2xXIFEOHERR
Table 2 Results of trappings from 4 June to 6 June (pre-treatment period) and from 2 July to 4 July (post-treatment period).

SR b HH Date KEAHIEEL
Plot 6 H June 4 5 6 Total number captured

717 Ak
Plantation of Larix kaempferi
ERIXT  Larch I
I F R R I Myodes rufocanus bedfordiae 2 3
F T ¥ N A AR 2 Sorex unguiculatus 0 0 1 1
SERIXIT  Larch II
4% 7: L No captured
b R ik
Plantation of Abies sachalinensis
SHERIXT Todo-fir I

TH & A ay (JCHHH) Elaphe climacophora (reptile) 0 1 0 1
SERIXIT  Todo-fir 11
L AR RX 3 Apodemus argenteus 0 1 1 2
aA kb HH Date AR
Plot 7 H July 2 3 4 Total number captured

7T
Plantation of L. kaempferi
REFXT Larch 1

IT S AR 3 Apodemus speciosus ainu 0 0 1 1
#BRIXIT Larch II
T4 ay (CHHH) E. climacophora (reptile) 0 0 1 1

b R~ dEkk
Plantation of A. sachalinensis
SHERIXT Todo-fir 1
v XA A3 A argenteus 0 0 1 1
FFT T M) AR IS unguiculatus 0 0 1 1
#XBEIXIT Todo-fir II
L A R 3 A argenteus 0 1 1 2
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Table 3 Initial and final height (mm) in larch seedlings (mean+1SD, number of sample)

D2)

BRI W OR R 1t
Larch I Initial height Final height

I & [X Treated plot

Al 711.8+211.8 (25) 1061.9+192.1 (25)
A2 6238=1294 (23) 99092268 (23)

M & [X Untreated plot
Bl
B2

6614+1975 (24)
609.8+1133 (24)

10094 +2909 (24)
9509 +2684 (24)

R X
Larch II

Wi ot
Initial height

IRt DM &
Final height

fic. i& [X Treated plot

Al

A2

AL 1 [X Untreated plot
B1

B2

7265+157.7 (24)
6904 +165.1 (25)

769.0=170.3 (25)
70151179 (24)

1239.0+2385 (24)
119422369 (25)

1207.1 2179 (25)
116151749 (24)

1) WIEZ6A5HME, IBEMZIZI0A30H Ml

Measurements on 5 June (=Initial) and on 30 October (=Final).

2) BEARBNWA LD TA YRRkl & %

Sample size decreased owing to accidental cutting of shoots during weeding operation.

x—4 EHERXEERBR TE4DHTTVEMAOKSE REAE L -HBFE

Table 4 Repeated-measures analysis of variance for differences of heights after rodenticide application

in larch plots.
HERIXT Larch I
B BB RS O] FfiE e
Source of variation df Ms” F P
{172 H Days of measurement 1 5928048 305.155 <0.001
RHAEH (WL < 52 H) Interaction (treatment X days of measurement)
1 2248 0.116 0.734
#h7%  Error 94 19426
ALEE Treatments 1 80238 1.133 0.290
HEMOAR (3%72) Seedlings (Error) 94 70830
£ 51 Total 191
SAEEXIT Larch II
E0] H PG5 Ffil Tz
Source of variation df Ms” Fq P
172 H Days of measurement 1 11215801 982.883 <0.001
ZHAEH (WLEE x %€ H) Interaction (treatment X days of measurement)
1 42967 3765 0.055
7= Error 9 11411
WLF Treatments 1 151 0.003 0.960
MR (F522) Seedlings (Error) 96 60053
£ EfTotal 195

1) MS denotes mean square.
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Table 5 Initial and final height (mm) in Todo-fir seedlings (mean=1SD, number of sample)" .
FBRIXT Wi ot e IRt DM
Todo-fir 1 Initial height Final height

Ji /& [X Treated plot

Al 2631295 (21) 296.0+2838 (21)
A2 2490+226 (24) 2836245 (24)
AL 1 [X Untreated plot

Bl 2576+51.3 (22) 2980+519 (22)
B2 2694+335 (20) 301.3+34.8 (20)
BRI W ok LSRR O &
Todo-fir 11 Initial height Final height
Jit & [X Treated plot

Al 2559+384 (20) 2944+392 (20)
A2 2335+31.7 (21) 2763+285 (21)
WP & [X Untreated plot

Bl 2530+34.8 (24) 2939+413 (24)
B2 2478+401 (24) 2885471 (24)

1) WHEZ6A6H M E, 1RHRIZ10A31HME

Measurements on 6 June (=Initial) and on 31 October (=Final).

2) BAREDNA L 720 T ) RO & HARIEIC & %0 AHSE L 72 3EMARIZ10H 31 H Ol
SERFI R D S 72 1 2 OFRBITHERIXIOALT2AR EB2TIAR, HERIXIIDAL A2, B2
THIR st d 5 &, BERXIZMI O E A TIEI00AR 164, #ERIXIFMIl o & 38 T 1100

RHP2URDHIE L T 7z

Sample size decreased owing to accidental cutting of shoots during weeding operation and/or death

of seedlings occasioned by their autumn-planting. Dead seedlings were excluded from samples on
31 October, and its number were: 2 seedlings in A1l and 1 seedling in B2 of Todo-fir I; 1 seedling in
A1, A2 and B2 of Todo-fir II, respectively. In contrast, on 31 October, dead seedlings numbered 16
and 21, respectively, of 100 seedlings observed outside the perimeters of Todo-fir I and Todo-fir II.
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-6), SHICMEX EEREX CHELREZT R,/
(P=0245: - 6). F 7o, BKAEMEDF T OKERE, TIX
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Table 6 Repeated-measures analysis of variance for differences of heights after rodenticide application

in Todo-fir plots.

EBRIXT  Todo-fir 1

%N H
Source of variation df
{5 H Days of measurement 1

P TT Ffili Tz
MS” F, p
53462.6 641.331 <0.001

ZHAEH (WP x %2 H) Interaction(treatment X days of measurement)

1 636 0.823 0.367
555 Error 85 83.3
WLF Treatments 1 3453.2 1.370 0.245
TEMAR(FRZE) Seedlings (Error ) 85 2521.0
£ £t Total 173
FBRIXIT Todo-fir 11
B BB SR O] FfiE e
Source of variation df Ms? F, P
7€ H Days of measurement 1 73905.2 493941 <0.001
ZHAEH (WL < #l]52 H) Interaction(treatment X days of measurement)
1 0.02 0.0001 0.992
A %Error 87 1496
ALFE Treatments 1 1614.7 0.574 0451
HEMAKR (747) Seedlings (Error) 87 2812.8
451 Total 177

1) MS denotes mean square.

#1 7~V RERIXIZ BT B EEEEOEZE, A OBEIZOw
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BTLILFRvERIISN S,
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MR VIZBWT, 1 ERE RS A ORLEX &
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ARBRIX N ORI X & MR E K412 HARATIE LS X ) AR AR
WA L7222 &1d, WARZHR L 7200 RIEOMKTFTH - 7272
ORDIEEP AT ThHo2l LIk b ELLNE, 29
L 72 WTEARIE M AR 1o b7 o THBLL Twize b Ry
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HWHIE TR LT b P~ Y13 2 M5 A 0313380
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Table 7 Chlorosis, rugose of needles and withering of shoots in larch plots (Larch I, IT).

FAEEXT  Larch I SUERIXIT  Larch 11

TH3H  8H27H 10H30H 7TH3H  8H27H 10H30H

3July 27 August 30 October 3July 27 August 30 October

s/ A Chlorosis

B & [X Treated plot

Al 0/25 0/25 0/25 0/25 0/25 0/25
A2 0/25 0/25 0/25 0/25 0/25 0/25
I I [X Untreated plot

Bl 0/25 0/25 0/25 0/25 0/25 0/25
B2 0/25 0/25 0/25 0/25 0/25 0/25

HETE  Rugose

fil & [X Treated plot

Al 0/25 0/25 0/25 0/25 0/25 0/25
A2 0/25 0/25 0/25 0/25 0/25 0/25
T & [X Untreated plot

B1 0/25 0/25 0/25 0/25 0/25 0/25
B2 0/25 0/25 0/25 0/25 0/25 0/25

SHAYER O JZE Withering of leading shoot

B & [X Treated plot

Al 0/25 0/25 0/25 0/25 0/24" 0/24"
A2 0/25 0/23" 0/23" 0/25 0/25 0/25
EHC i [X Untreated plot

Bl 0/25 0/24" 0/24" 0/25 0/25 0/25
B2 0/25 0/24" 0/24" 0/25 0/24" 0/24"

lFz D PZE  Withering of lateral shoots

AL i [X Treated plot
Al 0/25 0/25 0/25 0/25 0/25 0/25
A2 0/25 0/25 0/25 0/25 0/25 0/25

A & [X Untreated plot
Bl 0/25 0/25 0/25 0/25 0/25 0/25

B2 0/25 0/25 0/25 0/25 0/25 0/25
D) BEARK (R 13TFA Y REORRARIC X o CERSHEASEINT S T8 H BRI L 7z

Sample size, as denominator, decreased in August owing to accidental cutting of shoots during weeding
operation.
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Table 8 Chlorosis, rugose of needles and withering of shoots in Todo-fir plots (Todo-fir I, IT).

SERIXT  Todo-fir T SERIXIT  Todo-fir 11

7TH4H  8H28H 10H31H 7TH4H  8H28H 10H31H

4 July 28 August 31 October 4 July 28 August 31 October

7 11 A Chlorosis

B i [X Treated plot

Al 0/25 0/25 0/23" 0/25 0/24" 0/24"
A2 0/25 0/25 0/25 0/25 0/24" 0/24"
4IE1C 1 [X Untreated plot

B1 0/25 0/25 0/25 0/25 0/25 0/25
B2 0/25 0/24" 0/24" 0/25 0/24" 0/24"

4

i Rugose

%
Bc i [X Treated plot

Al 0/25 0/25 0/23" 0/25 0/24" 0/24"
A2 0/25 0/25 0/25 0/25 0/24" 0/24"
I 1 [X Untreated plot

B1 0/25 0/25 0/25 0/25 0/25 0/25
B2 0/25 0/24" 0/24" 0/25 0/24" 0/24"

TERE O JEZE Withering of leading shoot

fi & [X Treated plot

Al 0/25 0/23" 0/21" 0/25 0/20" 0/20"
A2 0/25 0/24" 0/24" 0/25 0/21" 0/21"
T # [X Untreated plot

Bl 0/25 0/22" 0/22" 0/25 0/24" 0/24"
B2 0/25 0/20" 0/20" 0/25 0/24" 0/24"

flFz D PJZE  Withering of lateral shoots

fic & [X Treated plot

Al 0/25 0/25 0/23" 0/25 0/24" 0/24"
A2 0/25 0/25 0/25 0/25 0/24" 0/24"
SEHC I [X Untreated plot

Bl 0/25 0/25 0/25 0/25 0/25 0/25
B2 0/25 0/24" 0/24" 0/25 0/24" 0/24"

1) A% (G5B 3T ) RO & HIRNE (REAREUZFE -5) 12 & - T8H LA L 72
Sample size, as denominator, decreased in/from August owing to accidental cutting of shoots during
weeding operation and/or death of seedlings (cf. Table 5) occasioned by their autumn-planting.
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Summary

Chemical injury effects of 1% zinc phosphide, a rodenticide, on
Japanese larch and Todo-fir seedlings were investigated in their 2
year-old plantations, using a volume of 2 kg/ha of its baits (6000
baits per kg) as a test volume, from June to October 2013. There
was no significant difference in shoot growth between treated and
untreated plots of the two tree species, respectively. Furthermore no
symptoms such as chlorosis and rugose of needles nor withering of
shoots were observed on seedlings in their treated and untreated
plots. The results from this field observation indicated no phytotoxic

effects due to the treatment.

Key words
rodenticide, phytotoxicity, zinc phosphide 1% baits, Larix

kaempferi, Abies sachalinensis.
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