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Table 1. FEEART 1 [HEE
Fertilizer treatments of sample transplanted seedlings
(2 years-old SUGI and HINOKI seedlings)

BOE R i Amounts 5 4
Fertilizer treatments on ‘ i Notes
17, May, 1968 N POy K0 31 HINOKT e

63 84
18 56 56
Eortﬂ}?e&l with onlv 56 56
Magunesia lime
56 56 L2 1968, 8~9

()

1-1-2.

D RGO IFIR

Szo BEROIER I, S5 &bl
Table 2 225, XFDERRE THW B &, NP+
K:O(d ) > KO b)) >8R a ) >Mg04+-Cal( e ) Th - foo Lp L, SPBATTOME, 5% k¥
YEH o tre B ETIL, KO(h)>MgO+Cal( e ) >N+Pa0;+K0(d ) >
5L Te i

¥ HHTEG

Pla) T©H-7T,
FO L SRS i) NAIEE A E I o o, LOBRK (2~ ) TERARIC

S

Respiration by root- dpmeb of 2 years-old seedlings of
SUGI and HINOKI (in case of normal oxygen level)

I e % Respiratory amount (plfmg/hr)

i | 5
g Boox- A % ¥ SUGL k / % HINOKI
Fertilizer treatmens

i 2 1 3 1Means 1 i 2 | 3 | Means

0.60 10,81 10,641 068 C.7z 1 0.70

s
N
o
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Table 3. FERICDNTOSEST

Analysis of variance of respiration

b ) Al B omom | ¥ oF w3 EH
Factor d. 1, Sum of squares | Mean sguare
A £y SUGE
Repetition 2 100, 17 50,09
Between treatments 3 772,22 257,41
M Control-—git Fertilizers 1 110. 35 110. 35
1 Between fertilizers 2 661,87 330, 93
2% = Frror [ 428, 53 71.43
4 {& Total : 11 1300, 92
v/ HINOKI
b Repetition 2 87.50 43,75
Between treatments 3 1224, 25 408, 08%
Control— B¢ Fertilizers 1 404, 69 404, 69%
Between fertilizers 2 819.56 409, 78%
w2 Error 6 302,50 50. 42
4tk Total 11 1614, 25

*  Significant at 5% level.
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AU EDSEETERMNB D, TORYIZOHIET LR UD ZBEER L, Z00HT, BN
AREEOMHHTOETFTOBREN L US L, LrbBENTOGROBESSBOLOLEHY S
&y BEBIE(a) >N+ PO+ K00 d ) >K0(b) >MgO+Ca0(c) THotie —FH, b E (Figv 3T
b, WEBIC X ZTRBOWER, AF (Fig. 2) OBAEHEUURBERERL LY, BRENEROET:
OBEMRAFLIOEOB U LOERIS - oo EREERICEONTIR, AFLDHEN, SFRBEET
201k, 0MBBLTHOLT, COBEATOFEELHERDL LB LA LSO LHT S E
KyO( ) >MgO+CaO( ¢ ) >N+ P05+ K0( d ) >IEI(a) Th -7,

ERMEEBROFEROETH, @k U THICTRORTEERT 200, 20 i s NaClOs 2R &
OHEBMICHNE L EICRDARBL, O 2RELLOD, KOH KIEZEIWTOTOMON RFELRD
> e, FREATFRICHBEED CO ORAND - & D PHMET Hofo LT, AF, £/ F
DEADHE 12 HSEE—R 80°C THAR LA bOILoNT, L& FROHETERILEEFEL,
MEEEOEENET T, ZOME, BHEER 2~ 30N 3B u/ng GEE) BECRMEEOCE £
D#sd o o, I 85 ZET I vy E BEZEUBECEHE L, £0%E, 305k 10
plfng BEOEORWMPES LD, LT, ERLBERK KOH S b4+ YRICRESNS
575, BLHEON ADBMIUMMNYE > b DEFLLN G

i, Tablel OFMADHSEOMERR, Tabled WRTEBDTH » 720 HEEORELFTE -
TR, AF a)—%ﬁu::u SEOEA (), PR SERBEONER (4) TRENEETHLEVES
K57,

1-1-3. & | ®

A¥, &/ FOEAK, NaClOs BAMMY 2 &, RIROTFEHEHILEERICE Foahs, EbICEE
L, ZOHEBTLIRZUD BEEZR L.

EHE@@&"%T@% MgO+Cal{c) & KO(b) O/ nw~7, N+POs+K0(d) LIEEE (a) D v—
FRKHTEEE, HEQOIIV~TRBEO S V-7 20, 5.00% ok v EEME (Fig. D LT,
T B LT 0. 50% I X A LEE R (Fig. 2, 3) T, BUAEVGITRELRIHINS N5
ZOC &, NREROTERBOEAMY, BEBHEBEELTOAEBEDLLR L T & ARRLTY

fods T, MIEH 60 S ONIRBOHR S S, NallOy 237 mam M W hsdh b BETET

Table 4. # K © M £ &
Mean height growth of 2 yvears-old seedlings of SUGI and HINOKI

e 5 : Mtz}rﬁ%&(&? proiglth fr%m a,vg?{iunc
= Fertil?zﬁ{er trea%ments 55‘1 to 5, Aug, 1968 _(cm) , :
2 % SUGL | e s % HINOKI
(2 ?ﬁ%g?{gfgg 12.7 (100} 11,9 (100)
® ?egﬁgiggfh only K 22.1 (112) 11.4 ( 96)
) g&tﬁ%gﬁ@?hﬁﬁagncsm lime 25.4 (130) 12.3 (104)
(@] reﬁgﬁﬁ‘}@f}l@ﬁ] /Tﬁ < 25.8 (129} 1.4 ( 96)
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Table 5. FEERF L BEESEHOHR
Fertilizer treatments of sample transplanted seedlings
(2 vears-old SUGI and HINOKI)
B i BR300 ot B
B X il Amounts of Iertxhzer Treatment of
Fertilizer treatments g/m herbicide, b =1
N, P, K : 23 May, 1969 MoO Nall10y Notes
A - : . o + >, (3, - - & 3%
Magnesia lime @ 10, May, 1969 N | PyOy | K0 Ca0+ Mg0 (10, A;}/m, 1969)
(a) SER, F1h )ojtjf (DH’VI\ o 13 2 o i
Fer’uh?ed with N, P, K - b ) Nursery
and Magnesia lime practice
v 4:7\%’
(B ” 9 13 12 5 A
(¢) P 9 13 12 7.5
(@) ERSBERBAOHE | o | 15 | 1 .
Fertilized with N, P K -
(e) ” 9 13 12 5
(£) p 9 | 13 12 7.5 Pk 1 1969, 9
18 26 24 0
(h) o 18 26 24 5
(i) ” 18 26 24 7.5
Table 6. HEMVILET O R O I
Respiration by root-apices of 2 years-old seedlings of
SUGT and HINOKI (without the herbicide treatment)
B W% & Respiratory amount (pljmg/hr)
H M il . N .
S Al Zx  # SUGL v /% HINOKI
Fertilizer treatments .
1 2 3‘ 3 | Means 1 E 2 } 3 ‘ Means
| ; ' i i
(a) 3EH, ””LLEMFU%OD MR - L oo |
Fertilized with N, P, K and 0.69 | 0.81 | 0. 69 0.73 0.58 | 0.76 0.70 0.68
Magnesia lime | :;
(4) PR3 BEXMmMOWA P P P Lo .
Friloa P & 0.64 0.54} 0.71| 0.66 | 0.70|0.72 | 0.73 | 0.72
|
(2) [k 3 B RN OBRK | o58 085 | o.c !
Fertilized with double N, P, K | %69 0.8 0.851 0.69 g
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Changes of respivation following Nall
sclution treatment in root-apices of SUGH
seedlings (a in Table 5) fertilized with
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Changes of respiration following NaCl(Oqg

solution treatment in root—a]}zr~es of SUGI
seedlings (g in Table 5) fertilized with
double N, P, K.

Changes of respiration following NaClO,
solution treatment in root-apices of SUGH
seedlings (d in Table 5) fertilized with
N, P, K.
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Table 7.

Fertilizer treatments of %ample 1mﬂsr)1dnfcd seedlings

(4 vears-old SUGDH

NE r;}q & TI)‘JV F"i;&gﬁj/pﬁ:
B gl % il Alwlwum of fertilizer e
B! HE B fertilize
%ﬁerhh;er ireatments g’pﬂi TOP dressing it
23, May, 1959 gi f ?ff:‘m\ Notes
3 969 . L
sia lime ; 10, qu’ 1968 N 9205 Kgo (‘J 11’11(,% T\/E@V"
Sep., 1969)
HODE 1!‘/%4 ~ y 1/ 20
ized with N, P, K 3 4 4 o 1720000 pot
(b)) 3% R O K ; . . 24 [pot
Fertilized with N, B K N : Jo kg 2
and Magnesia lime Lo s
(e) g” * 3 4 4 Yanasesugi
AN
. . . Potted
(dJ ” v “ 4 seedlings
(&) ” 3 4 4 267
( £ ) # 3 4 4
3 W o 3[2{;!7}’: ) 5 e
Fertilized with N P K 3 4 4 0 5 times

Table 8, L

21

slOLiEs Tl

Respiration by root-apices of 3 years-old seedlings of SUGI
(without the herbicide ireatment)

IR O 1 X . ! B
Al /\Amoum,ﬁ)‘;f‘” . sapivatory amount
4l i " -
plimg/hr
Magnesia Hme 1 fdl
g/pot I T 3 | Means
8] 2,22 2.19 i.44 1.95
K 1( T PR, 5 &g L agn Py
h N P K elll(i B~~10 .52 2.58 9 2,34
) Mag)nc%la lime
(e ” 1216 2,46 | 227 1, 2.16
(d) # 1721 1,74 1. 86 2.82 2,14
(e) o 2127 1,68 1,62 1,92 1,74
) 7 2533 2, 28 1.92 2.76 2.32
(g8) Fw - n ag T - PR
Sprayed with Bordeaux mixture v 1.86 e s 2.1 2.13
Table 9. Rz
Analysis of variance o:f t'espirat.ion
¥ ] A Bood& ¥ ’1’: R S “’ij‘
Factor d. f.
Repetition 2
Between treatments 5
Error 10
& & Total 17

(Mote) Analysis of variance of

oxygen consumption

lime from (a) to (f) of Table 8.

in seedlings fertilized with N, P, K and Magnesia
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seedlings (a in Table 7) fertilized with seedlings (b in Table 7) fertilized with

N, P, K. Magnesia lime (8~10g/pot) and N, P, K.
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respiratory amount

lution treatment in root-apices of SUGI seed-
lings {c¢ in Table7) fertilized with Magnesia
lime (1216 g/pot) and N, P, K,

solution freafment

Changes of resmiration following NaClQz so-
fution treatment in root-apices of SUGI seed-
lings (e in Table 7) fertilized with Magnesia
lime (21~27 g/pot) and N, P, K.

O

21 g/pot),
70 d) DA

4

Changes of rexmmt on following NaCi(y so-
lution treatment in voot-apices of SUGI seed-
lings (d in Table 7) fertilized with Magnesia
lime (17--21 mpot, and N, P, K,

jtel o

Changes of res fon following NaClO; so-
lution treatment in root ~apices of SUGHT seed-
lings (f in Table 7) fertilized with Magnesia
lime (25~-33 g/ pot) and N, P, K.
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Table 10. # A @0 L #H M B &
Mean height growth of 3 years-old seedlings of SUGL

F R R

S 4 HARIRDE o Tred g :
B B X 2l Amounts of fert ?/I?iggqn 22;@%/}2'35 (‘}"”Xﬂé -
Fertilizer treatments g/pot SRR e c 131,1 A
(a) SEHMADHA o 0. 06
Pertlhred VVitb. NP K ‘
Fertlhzed Wi‘ch N, P, K and :
Magnesia lime :
(c) » 1216 11.13
(d) ” 17~21 11,25
(e) ” 21~27 13,71
£y ” ‘ 25~-33 9,45
(8) Fu ¥~ O ) 0 © 10,92
Sprayed with Bordeaux mixture RN
Table 11. BREBICOWTOSESTT
Analysis of variance of height growth of
transplanted seedlings in Table 10
= i oW B ¥ K R | BB F N
Factor d. f. Sum of square| Mean square
JLFEEEE  Mean value of treatments - 6 287, 81 T 47,97%k
| {& Individuals 161 1380. 67 8.58
4t Total 167 1668, 48

Fu=47,97/8.58:=5.59 #* Qignificant at 1% level.

.25% WHETR, 79 (e) & () REOELARS AR T, LEEOWEO MR LB v
AT BRPREE L, DT 0.50% BAFETE, RIEESICT A LI O v-uv £ THE
BHIDE () Thotfoo L, HHHKD BEESEER D0 (c) &y, HLHRRAD (a) i@
BT, B0OREET 2 SEECELED V-V IGE I XD I o ko 1.00% MEBENA &, HEM
CEEOROEELEOCHAL D GTRNEEL, BOAEO L~V X0 HETS OB E LT
bo ZDWHTY, MELIICE - TR BMHEERIC-HNETRECETHEY SNEL0E, HLAK
FRRD (e)(£) i< uf%ﬂf:o T h, COWEROETROMEENTAHPNTE DR, () T
BHote LiehoT, RBEOREMIICE - TRBBEOFRIED L ~ v 18, BIER 100 ENDI
(&) LWVHT LWL D, B, WHHFALE UPRE LISt - 28R, 1.009% WILETORRE
OE#EMSNE L2 LD, $ICEDARSHONAR, 0.25% WNETEH - &b BUEO Vi f

28R~ R LT
535, Table 7 DA DHERAE B2, Table 10 lKRT X e, (e) @EERRK 21~27g
HHOMATS » &b T ¢RTIT, EOREFE Table 11 KET X3, 1% KETHETSH - o
&0 -2 OFEE (Fig. 4~8) SRk, LAROTBREOHEY, BEOBEOBENITI>THLED
DL #oTe SO IR, FREHLHAD NaClOs 10k 2B EL Wi RET 5 Bak, BEFEOCE
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(Table 5 @ a) ¢ 7 ; i
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Changes of respiration following NaCl(; so-

Changes of resplratlon .lzol.iowmg NaClO; so-
lution treatment added Ca ion in root-apices

lution treatment added Ca ion in root-apices

of SUGI seedlings (a in Table 5) fertilized of SUGI seedlings (d in Table 5) fertilized
with Magnesia lime and N, P, K, with N, P, K.
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¥

EOEA (d) 755 0K
Hk(8)YD, Ca A4 v

PR AL OIS O B S,

0 4 4
£ WEGS A
\\\\\\ 0.50% WIED Ca £ 4 VIRHMEIC & T 3
S | i
NN o

- (50NaCIO, solution treatment

Mo

(J“S/émws solition treatment

respiratory amount

Aﬁﬂ:’* s .u/\_o

Index of

HOEA (a) 13,
 (0.25%) T

i { { i H i
0 10 .20 40 50 60
Treat rcr’t Jﬁm\mm

it
Changes of respiration following NaClO; solu-
tion treatment added Ca ion in root-apices of
SUGIL seedlings (g in Table 5) fertilized with
double N, P, K.
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Table 12. W AR O BRI D 2Ry,
Changes of respiration by mot~ap§,ces of 3 vears-old seedlings of
SUGT and HINOEI after herbicidal treatment to nursery soil

Tl DAl [FE % Respiratory amount (plfmg/hr)
SN VR G Treatment of s ST . :
T ) P L prd + SUGH L/ F HINOKI
Fertilizer treatment herbicide, - + s INO
NaClOg I I
alm? 12 3 ‘ Means 1 b2 1 3 }( Means
(a) 333, ¥4 R
%rt]hiad with 0 0.69 1 0.81 | 0.69 0.73 0,58 1 0.76 1 0.70 0, 68
N, P, K and
Magnesia lime
(b ” 5 0,79 | 0,48 | 0.65 0. 64 0.98 1 0.85 | 1,00 0,95
(¢) ” 7.5 0.57 | 0.51 1 0,531 0.54 | 0.81 0.62|0.80 0.85
! } §
SN o TR H ke
(@ .i;,"%ﬁgg?@ﬂf\ o 0.64 | 0.71 | 0.64 | 0.66 |0.700.7210.73| 0.72
o 4
N, P K
(e) 7 3 0.63 1 0.64 ] 0,70 0. 66 1,01 10.8310.87 0,85
(£ ” 7.5 0.99  1.04 1 0,87 0. 97 0.84 10,74 10.88 0.85
5 [ ‘ |
(&) 8 BRI 0 0.65 | 0,85 0.58 | 0.69
double N, P, K
(h) ” 0.92 10,89 1,16 0.99
(i) P 7.5 0.97 | 0.87
Table 13, BRRIC-DWT OB
Analysiz of variance of respirations
1 0
B A =T T A R I R = I |
Factor ; d. f, Sum of squares | Mecﬂ Qquare
! -
A F SUGL
Fertilizer 2
Hurbiude 2
4
Frror i3
A 7N Total 26 ’
AN 3 HINOKI
Fertilizer 1
Herbxu(* 2
2

#  Qignificant at 1% level,
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Seedlings sprayed with
50ppm GB solution
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EEy B Respiratory amount
¥ Oo0®wW O ® & K wifmgihr
“oliage application i | T
Foliage applications Lo 2 | 3 | Means
| i i
(a) 8o se | 0.6 }
( D 7 :
No treatment 0. 54 068 | 0.72 068
(b) 50ppm VLY VKEADOEAR | )
L G . . ] 07 .
Sprayed with 50 ppm gibberellin solution 0.69 \ 0.7 F ‘ 0.78
(¢) 100ppm Y~v Y VA OHE 77 | o6 | 060
Spraved with 100 ppm gibberellin solution 077 ; 0-60 E 0. 69 0.7
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Influences of NaClO; on Respiratory Functions

of Root-Apices of Seedlings

Akira Sarro®

Summary
Studies on the antagonistic and synergistic joint actions of NaClOg with fertilizers and

others are reported in this paper.

1 Influences of NaClO; upon Respiratory Functions of

Root-Apices of Fertilized Seedlings

The influences of additional fertilizers and others upon the respiratory injuries following
NaClQ, treatment o root-apices of transplanted seedlings of SUGI (Cryptomeria japonica) and
HINGKI (Chamaecyparis obiusa) were studied.

The respiratory rates (pl/mglhr) at 33°C of root-apices were investigated by means of
using Warburg Constant Volume Manometer.

1-1. Influences of Differemnt Additional Fertilizers

In this section, the actions of NaClO; solutions at 0.50 and 3.00% to each normal respi-
rations of root-apices of seedlings unfertilized (a) and fertilized with only K (b)), Magnesia
Lime (c¢) and N, P, K (d) as shown in Table 1 were investigated with SUGI and HINOKI
and discussed.

The respiratory rates of sample root-apices not treated with NaClO; solution are shown
in Table 2. The respiratory rates of root-apices of sample seedlings treated with NaClO;
solution at 3.00% to root-system are shown in Fig. 1. The influences following the treatment
with NaClQg solution at 0.50% upon respiration of the excised root-apices are shown in Fig.
2~-3. The solid lines in these figures indicate the changes in ratios of the respiratory rates
of sample root-apices treated with NaClQ; solutions to those (100) of untreated ones, It was
found that the respiratory functions of root-apices treated with NaCl(Q; solution at 0.50% were
generally forced to reduce rapidly within 10 min after the NaClQOg treatment, but some seedlings
had a tendency to be restored to the level (100) of untreated ones at 20 min after the treatment
(Fig. 2~3).

The recovery from the abnormal respiration immediately after the NaClQOg treatment to
the normal level was faster in seedlings fertilized with Magnesia Lime (c¢ ), only K (h) and
N, P, K (d) or unfertilized (a) order in SUGL On the contrary, the recoverable function
in the case of HINOKI was greater in seedlings unfertilized (a) or fertilized with N, P, K
(d), Magnesia Lime (¢) and only X (b) order. These differences mean marked variations
correlating with influence of NaClO, treatment to fertilized seedlings. It seems that the
fertilization of elements (N, P, K) promoted definitely the abnormal respiration following
Nall(Oy treatment to root-apices of SUGI but controlled the respiration of HINOKIL

Whether SUGI or HINQKI, it was recognized that the respiratory function of root-apices

Received July 31, 1972
(1) Silviculture Division



N ety .
i

became more njurious following NaClOg treatment when the function of root-apices of seedlings
not treated with NaCl(O, solution was raised with a fertilization on soil surface hecame more
injurious following NaClOg treatment.

1-2. Influences of N, P, K

It was inves

igated what influences NaClOg solutions at 0.25, 0.50 and 1.00% had upon

normal respirations of excised root-apices of the transplanted seedlings of SUGI and HINOKI

of N, P, K (d)

fertilized with N, F, K and Magnesia Lime (a), N, P, K (d) and twice (g

Nt

as shown in Table 5.

The respirations of root-apices not treated with NaClOg solution are shown in Table 6. The

changes of respirations following the NaClO; treatments to those (100) of untreated roct-apices
are shown in Fig. 4~-8 These results show that the respiratory functions of root-apices

treated with NaCl(, solution at 1,00

; were more vigorous in SUGL than in HINOKL The

respirations were more vigorous in HINOKI than SUGI on the contrary, when the NaClO,

solution used to the treatment was thinner. This belng so, it may be considered that SUGI

was less susceptible to the influence of

lizations of N, P, K (d) on SUC

aCl0y toxicity than HINOKIL 1t seems that the ferti-

71 and N, P, K and Magnesia Lime (&) on HINOKI controlled

relatively the influences following NaClOy treatment, but the seedlings of hoth SUGT and
HINOKY supplied an excess of N, P, K (&) easily recelve greater influence of the NaClOy
toxicity. The influence following NaClQ; treatment was more remarkable in HINOKI than
in SUGHL

I-3. Influences of Magnesia Lime

S

The actions of NaClOy solutions at 0. 25, 0,50 and 1. 00% upon the respirations of root-apic

in the seedlings of SUGIE fertilized with both a constant amount of N, P, K and different
amounts of Magnesia Lime as shown in Table 7 were investigated.

The respiratory rates of sample root-apices not treated with NaClO,; solution are shown in
Table 8. The changes of respiratory amounts following the NaClOg treatment on sample root-
apices are shown in Fig. 814, The decreasing ratio of respiration was the smallest in seedlings
fertilized with Magnesia Lime of 2127 g/pot and N, P05 K0 of 3, 4, 4 gfpot (e).

1-4. Bespivation of Root-Apices Treated with NaCll,; Solution Added Ca Ion

The actions of NaClOg solutions at .25, 0.50 and 1. 00% added Ca of 0.50% to respirations
of roct-apices of seedlings fertilized in the manner shown in Table 5 were investigated with
SUGL

The changes of resp

iratory rates following MNaClQp treatments are shown in Fig. 1517

The treatment with NaClO; solution added Ca ion o root-apices of seedlings fertilized with

N, P, K and Magnesia Lime (a) and twice (g) of N, P, K (d) excepting ones fertilized

with N, P, K {d) showed the changes of respiratory rates close to normal le as compared
with the accelerated values (Fig. 4--8) of respiratory rates of root-apices treated with NaCl(),
solution without Ca lon.

It seems that Ca ion has an action that lowers the accelerated respiration of root-apices
treated with NaClQOy solution.

1-5. Soil Sorface Application of WNaCl(y, Herbicide

In this section, the aboormal respirations of root-apices of seedlings resulting from the
practical use of herbicidal applications on nursery soil are investigated and discussed.

The respivations of root-apices of SUGT seedlings fertilized with N, P, ¥ and Magnesia
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Lime (a~<c), N, P, ¥ (d~f) and twice (g~1i) of N, P, K {(d~1{) as shown in Table 5 were
investigated 2 month after the applications of NaClGOg herbicide of 0, 5, 7.5 g/m? on nursery
soil.

The results obtained are shown in Table 12.

The root-apices of seedlings (b, ¢) fertilized with Magnesia Lime in addition to N, P, K
showed no abnormal respivatory function following the herbicidal application to the soil surface
of nursery. Therefore, it seems that the fertilization of Magnesia Lime may be useful for
the avoidance of herbicidal injury to root-apices.

These results mean that the respirations of root-apices are influenced by herbicide as well

as fertilizer.

0 Influences of NaClQ, upon Respiratory Functions of
Rooi-Apices of Scedlings Sprayed with Bordeanx

Mixture and Gibberellin Selution

The present studies were carried out to ascertain the influences of the spravs of Bordeaux
Mixture and others upon abnormal respiration following NaClQy treatment to root-apices of
seedlings of SUGI, HINOKI and KUROMATSU (Pinus thunbergit).

1-1. Influences of Bordeaux Mixture Bpary on Beedlings

L this section, the actions of NaClOg solutions at 0.25, 0.50 and 1.00% to the respiration
of root-apices of seedlings (g ) fertilized with N, P, K and sprayed with Bordeaux Mixiure
as shown in Table 7 were investigated with SUGI and discussed.

The results obtained are given in Fig. 18.

The application of Bordeaux Mixture to seedlings failed to induce any retarding effect on
abnormal respiration resulted from NaClQO; treatment. The respiratory functions of seedlings
sprayed with Bordeaux Mixture which contains an excess of Lime were raised markedly
following NaClQOy solution.

The respirations of root-apices were more vigorous when the NaCl{), solution was thinner.
It may be considered that the seedlings having leaves spraved with Bordeaux Mixture easily
receive the influence of NaClO, toxicity.

-2, Influences of Spray of Gibberellin Solution on Seedlings

(Studies on SUGIH

In order to investigate the influence of folizge spraying of gibberellin agueous solution on

the abnormal respiration of root-apices treated with NaCl0; solution, the changes of respiratory

function immediately after the treatments with NaClO, solutions at .25, .50 and 1.00% to
root-apices of seedlings previously not sprayed (a) and spraved leaves with 50 ppm (b)) and

100 ppm (¢ ) gibberellin aqueous solutions, as shown in Table 14, were observed with SUGL

The respirations of the excised root-apices of the test seedlings not treated with NaClO,
solutions in Table 14 are shown in Table 13. The changes of respirations following the NaClO;
treatment on the excised root-apices of the scedlings shown in Table 14 are shown in Fig. 19,
In the case of sample seedlings sprayed with gibberellin agueous solutions, the respirations
within 10 min after the treatment showed marked increases. It was recognized that the spray
of gibberellin aqueous solution promoted the development of the abnormal respiration of root-

apices treated with NaClQs solution.
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(Studies on KUROMATSLD
The actions of Ammonium Sulfate (AMS) solutions at 0.5 and 3.00% on the respiration

ves with 50 pom (b))

of root-apices of seedlings previcusly not sprayed {a) and spraved lea
and 106 o
KUROMATSL and discussed.

as of the excis

3

lin agueocus solution, as shown in Table 15, were investigated with

w {¢) gibbs

o AMS

are shown in Table 17. The differences of respirations in the excised

>d root-apices of the sample seedlings not tr

roct-apices of seedlings having

the attached root-system trested with AMS solution ab 3,00

for the fixed hours are shown in Fig. 21, The varieties of respirations in the excised root-

ted with AMS solution at £.509% are shown in Fig. 20,

apices of seedling

In the case of the sam flings (b)) spraved with 50 ppm gibberellin agqueocus solution,

the respiration ai 10 min imme ely after the treatment sho hnormal

respiration was restored within 30 min, The seedlings not spraved (a) and spraved with

N

showed not a decrease at 10 min after the treat

gibberellin agueous solution ai 100 p

ment, but a marked i

h

of gibberellin agueous solui

s that the applicati on at 50 ppm

From these results

to seedlings inhilbit the raised respiration awing the AMS treatment.

W Synthetic Consgiderstion

5, the most reasonable conclugion te be drawn from the ava

in view of the shove
datz is as follows :
-1, Awntagownistic Joint Actions of Herbieldes with Fertilizers

The silvicuitural use of herbicide should be harmless for objective trees. From this point

lization of sia Lime on SUGH

of view, it is pmyv()&zezfi in practice to introduce the fe
and of a littde N, P, K oo HINOKI before the herbicidal application,
-2, Symrgisﬁc Joint Actions of Herbicides with Bordeanx Mixture and (thers

Bordeaux

s that the foliage spraving with an excess of Ca lon, gibherellin
Mixture on seedlings have actions causing higher abuormal respivation of roo
NalCi0Og ¢

others, It was considered in these cases that the amount of he

pices followi

2

ment. These phenomena mean the synergistic joint actions of NaCl0, with

must be made consid-

erably thinner than a standard amount.





