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Study on the Interaction of the Light Intensity, the Feftilized
Nitrogen Concentration, and the Fertilized Potassium
Concentration in the Forest Seedlings

II. The Interaction éaused by the Change of the Concentration’
of Two Fertilized Components in Cryptomeria japonica
Seedlings

Sabro MakIsAKA
Laboratory of Silviculture, Faculty of Agriculture

Abstract : 1. The study was conducted about the effect and the interaction that was given the

growth in Sugi seedlings under the conditions which were in combination with three kinds of factors:

" light intensity, fertilized nitrogen concentration and fertilized potassium concentration, and about the
interaction caused by the change of two of the fertilized components two components are nitrogen
and potassium.

2. The elongation of main axis. The action and the effective limits of light intensity : very strong,
15~50 % ; fertilized nitrogen concentration : strong, 10~50 ppm ; fertilized potassium concentration :
week, 10~60 ppm. ' .

3. The increase of dry matter. Very strong, 25~40 % ; strong, 10~50 ppm ; week, 4~60 ppm.

4. The development of branching. Very strong, 20~40 % ; week, 10~50 ppm; strong, 4~60

5. T—R rate. Strong, 10~80 % ; week, 3~96 ppm; week, 4~130 ppm.
6. The withering rate in Sugl seedhngs The effect and the low withering rate of light intensity :.
strong, 10~40 % ; strong 3~50 ppm; week, 4~60 ppm.
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WL, BREH LYY LAy e THOMAL, FERELESLTHSRBO . BRREHE
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SEELE Lice BRENR 4TEICSHY, A, B, C, DEHRRL, BERICHY HHEERI
KNoP BB HOLMEMREA AL, chicdENS N, K.O OFREEEIEL L, N, K:0 O
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Tabe 1—1, MR D% H@ER Table 1-2, GHEREEIE Table |-3 OEHDTHDo
TR BEERBEICE > 720 T A | B HBERBE Y, 18 3 BEREEAE R o B8 2E (K
CHEEE) 1Ry FHT 200 ml DERBEEM U, DEBESEKIHEORERNE D
T8 AR E IR, M ACHKDSE L, HOBICSHREN CRDBK L. 143
BLDI0HI0EETA, B, CEMERTI6E, DERERCIOEMA L. 108318 LMD
IR D A0, BMICAEEEFEL, 1185 Bk, MRYE, REL, 11A20~23RIKMLE
ZRE Ui o

Table 1—1. Culture $olution composition

\ Culture soluticn . :
’ N3K3| NK3 N4K 3 1 NsK 3 N3K NK N4K NsK-
Component \ = : :

g -
NaNOs 0.018 | 0.075| 0.29r | 0.583 | 0.018} 0.075| 0.291| 0.583

CaCl2H:O | 0.017| 0.017 | 0.017| 0.017 | 0.017| 0.017 [ 0.017| 0.017
KHzPOs 0.012| 0.012] 0012 0.012{ 0.025| 0.025 |-0.025 | 0.025-
MgSOs: TH20 0.025 | 0.025| 0.025( 0.025| 0.025| 0.025| 0.025| 0.025
KCl _ ol o ol foo (-oorz| oot2| 0.012] 0.012
NaH:PO«2H:0 0.015( 0.015| 0.015| 0.015 = -~ = -
| 2%FeCls 05 03 | 03 03 L o3 |03 |03 |03

H:20 . 10 12 | 1€ .| 12 1£ 12 10 10

N3Ks | NKi4 1N4K4‘N8K4 N3Ks| NKs N4Ks | NsKs

NaNO: 0.018 | 0.075| 0.291 | 0.583 | 0.018{ 0.075| 0.291| 0.583

CaClz2H:z0 0.017| 0.007] -0.017| 0.017| 0.017 | 0.007 | 0.017 | 0.017
KH:2POs 0.025  0.025 | 0.025| 0.025 | 0.025] 0.025| 0.025| 0.025
'MgSO«: THz0 0.025 | 0.025| 0.025] 0.025| 0.025| 0.025| 0.025| 0.025
KCl ‘ 0.089 | 0.089 | 0.089 | 0.089 | 0.193| 0.193 | 0.193| 0.193
NaH:zPO4'2H:20 - -1 - “ - - - -
2% FeCls 03 |03 |03 |03 | 03|03 |03 |03

H:0 " e | 1e (e e |1e e |1 | ae

(Notes) ~Standard concenration=One-tenth diluent of Knop’s reformed water culture
N : N standard concentration K : K:0 standard concentration
1 drop : 0. 05 ml
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Table 1—2. Light intensit;' in each experimental plot of Sugi in 1970
. Light intensity
T Lt intemsiy A B - c D
Changed nutriept T~
N3 (K3 K-K4Ks)
§ | NKp-K-KeKo 42~337 % | 10.5~44.2 % | 3L6~52.6 % | 13.7~BL.1 %
o . .
'E‘ N4(K 3 -K-K4'Ks) mean 19.0 % | mean 27.4 % | mean 42.1 % | mean 17.4 %
Ns(K 3 -K+K4-Ks) ' ‘
5.7~27.4 % | 14.7~44.2 % | 42.1~52.6 % | 13.7~82.1 %
K 34 (N3 -N-Ns:Ns) —
. mean 16.6 % | mean 29.5 % |, mean 47.4 % | mean 77.9 %
) . ’ 5.1~30.1 % 112.6~358% 33.7’;’48.196 76.8~171.9 %
g K(N 3 -N-Ns Ne) )
2 = meari.17.6 % | mean 24.2 % | mean 40.9 % | mean 77.4 %
-g : 51~33.1 %{147~35.8% 3.6 ~453 % 115.8~82.1%
o Ka(N 3 - N*Na-Ns) .
mean 19.1 % | mean 25.3 % | mean 38.5 % | mean 79.0 %
’ 4.2~18.9 % | 10.5~31.6 % | 31.6~42.1 9% | 713.7~175.8 %
Ka(N.}'_kN'erNs) ’ )
' mean-11.6 % | mean 21.1 % | mean 36.9 % | medn 74.8 %

{Notes) External light intensity

Date of measurement : 13~14 o’clock Augut 3 in 1970, clear day

Table 1—3. Arrangement of each culture- solution Aplot_ in 1970

A _ Ky N3 K _N‘l Ks Nz - Ks N3
b K3 N K N Ks N Ks N
lght '
o K3 N4 K N Ks Ns . Ks N4
1ntensity ) . E
K% Ns K Ns K4 Ns Ks Ns .
"B K3 Nj K Ni K+ Nj Ks Ni
- 1"‘h K3 N K N K: N "Ks N
1ght
. g Kz N K N K4 Na Ks N4
intensity T
K3 Ns K Ns K4+ Ns Ks Ks
o} K3 N# K N3 ‘Ka Ny Ks Nj
lioh K‘l‘ N’ K N Ks N Ks N
Ight
. . K3 Ns K Ns Ka Ng Ks Na
intensity
KJ} Ks K Ns K4+ Ns Ks Ns
D K3 Ni% K Nj K¢ Nj Ks Ny
lioh K3 N ~ K N, Ks N Ks N
1ght i )
. K3 N« K N K4 N« -Ks Na
intensity
K3 Ns K Ns K4 Ns Ks Ns

of glass house, 94,000~96,000 lux, meam 95,000 tux (100%)
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#, MG Y F @AW, FIUER BIZ19694108, BREKSIIAII804F. ERBHEIZ19T04
EEREFALTH 2. 4 ANBKTREADT I XF v 7 BIRBEROW LICHREL, # 7 AEA
KSTHAD L DTy F—Hy P28y FERAEL, 68 1~3BIC 1 £y FHT6RKORAFHEE
BHE U BRBBREHORAUTH 5. SRHEROHEEROMERIE Table 1-1, ERROE ARER
Table 1—4, ZHEREER Table 15 OEBV THBo HEFERIVHEICL -7, 6 A
B&O BRME, 6 A8 X 0 EEBIEAEED . HELE (ARE) 14 5T 200ml O
RRAEIER Lico DEBESERIUMATEOTT AALD 859 B3 THEBRAEHRILL,
BAKDBMEH Lice 6 A28AXDIIAIIAFTABRERXT20ME, DHBERTISHEZRKZ A
Utco LLATLH & DB A0 10EMTEKY, RO ®RE LT, RAIT~BBICREEEHE
Lo . ’ :

Table 1—4. Light intensity in each expe;in{ental plot of Sugi in 1971
T Light intensity

— : A , o ’ D
Changed nutrient T _ .
| KaNpNeNeN Co '
© 2| K(Nz-N-NeNe) LS~ BB 2T 61~ 80%
v
< . !
s Ka(N 3 -N-Ns Ns) mean 14.2 % " mean 15.9 %

Ks(N 3 - N-N+-Ns)

2.7 ~ 25.8 % 66.7 ~ 85.0 %

N3(K 3 K-KiKs) S
mean 4.3 % i mean 75.9 %
2.7~ 25.8 % : 66.7 ~ 85.0 %
o N(K&.'K'KrKs) . .
9 mean 14.3.% mean 75.9 %
. O
= ' 25~1258% 66.7 ~ 85.0 %
Z Na(K 3 -K- K4 Ks) ,
mean 4.2 % mean 75.9 %
2.5 ~ 258 % : 66.7 ~ 85.0 %

Ns(K 3 -K*Ka-Ks)

mean 759 %

R

mean 14.2

(Notes) External light intensity of glass house, 120,000 Jux (100%).
Date of measurement : 13. 00~13. 30 o’clock -August 11 in 1971, clear day

Table 1—5.  Arrangement of each culti{re solution plot in 1971

A N3 Kz N Kji N+ K3 Ns Kz
. N3 K N K N:s K | Ns K
light , - . :
. . Nz Ks N K N+ Ka Ns K
intensity g ,
Nz Ks N Ks N« Ks Ns Ks
D Ny Kz N K3 .| N¢& Kz Ns Ky
N3 K N K - Ni K Ns K-
light i ‘
N3 K N K4 “Na K4 Ns  Ki
intensity . )
N3 Ks N Ks ‘ Ns Ks Ns Ks
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1. MEEEME S OBG

D #MEEEHEE BRESOMF :

1970, 19714ED 2 HEOERE R I Lid, HHASHEEE 3~96 ppm OHEEICHNT, BRE
BEL BSOS L, EMEDOHTI Fig. 2—1 O3 BRE 15~50 BEREE T 5 fhift TR
ENBo WITHEAAL VIBE 4 ~130 ppm OFEHICENT, BBESEH L Z0IKCH L, THMEDS
i Fig. 2-2 O S ARE 15~50 BABME T AWM TRENS. UL LD THAREICH
I BERE BRI I5~508EZA 0N, AROMEARELCRNG ENBEAONL.

) MEFEME S GAEREEE A ) IBE S OBIR

1970, 197146 D 2 MEQERFERIC L1, BRERBENSE S0 L, TR0
Fig. 2—3 O X ICAREU~TIZDOEEICENT, BIREL~42%, HRERRE 10~50 ppm
KREOTHMENLONMEED, BRET~TISTIHAEREEOHRRIIZLALRDD
N WIC, WA ) BENELZZ0KTL, THEDONHI Fig. 1—4 OXSKBRE 14
~T1%DFWIIC BT, BRE4~41%, HMAH Y EE 10~60 ppm KEEHOTHENZ SN B H
BED, BARETS~TIZTRIGAS ) BEOHRRIBEALEDONIEV. LD, BREL
~TT% ORI 3T, HHIMBERILET 10~50 ppm, BEEHA 7 Y IR 10~60 ppm EEZ
S, MRAERICXBZEMR®EL, HAY Y IKLBIEARBNMEASS S CEBBDON 5.

© Ninitrogen concentration
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Light intensity Light intensity
Fig. 2—1. The correlaticn between light Fig. 2—2. The correlation between light
intensity, fertilized nitrogen concentra- intensity, fertilized Petassium concentra-
tion, and length of main axis in Sugi tion, and length of main axis in Sugi
_ seedlings. The experiment in 1970, 1971. seedlings.
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Fertilized nitrogen concentration Fertilized potassium concentration
Fig. 2—3. The correlation between fertili- Fig. 2—4. The correlation between fertili-
zed nitrogen concentration and length of zed potassium concentration and length
main axis in Sugi seedlings. The experi- of main axis in Sugi seedlings. The ex-

“ment in 1970, 1971. periment in 1970, 1971.
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1970, 19714 D 2 HEDERERIC LN, M%?i&ﬁ3~%pmn®ﬁ%ﬁk“f,ﬂmﬁ
BEL AR U, BILEDOSTIL Fig. zsmgamaw&%~w%%ﬂa&?5%ﬂfT
ENBo KICHM A Y ILEE 4 ~130 ppm ORI BN T, BRENEC L0 L, REEOH
i3 Fig. 2—6 ODXHICBRBE 5~40% "*&?5%%f%énéoutxb,mmmﬂﬁm
B BEHERER~0BEEZ SN, BROEARELCHROC EBRDENE.

2) MWREEESMAERRELERA Y RELSORF .

wm,wnimzﬂﬁmimﬁﬁm;nw mm%iﬁﬁmﬁ<m5@cﬁb,ﬂ 5E O
Fig. 2—1 O XS AREU~TIBOWEIC BT, BIBEIT~40%, HEAERIEE 10~50 ppm
- CBBOREENALNS ML LD, BREI~19%, 16~T1% 5T I3 A R E DRIRIRIE &
A&uwbnmwomwm%wu&ﬁm&<mammﬂb,ﬂ&i@ﬁmqu 2—8 DL,
BREU~TTZBOMETCENT, HREL~4 %BTHE A i A < 53 EEBITNEL3BIE
mHH0, BRE 4~16%, 15~T1 BTREM A ) REDORHR FIREAEEDO NIV BEK
D,BW&M~W¢®E%M%m(,nméngéuam&ﬂ~mm,mmgim§w~wmm
CENTEEBOREEEZON, MASEREOERRK, A1) OBAIE RRELS~0%1K
BT, HR A Y ILE DTS < BEEDINSLBBGEANHD, ANV BEDOIERIREL,
miiémmﬁumﬁmmmﬁfammmﬁéé%ian,B%Eu~wm,n~ﬂﬁfufm%
WIS SRLRICEABEAMEEAL RO ENBB O N, |

oy -
=
o 0 120-300¢ .
B : 2
200 — ' >
- / . B . 200} .
2 . \ e | .
b 100 1 = A ! o
= A . . 5 100 . A
= 4 2 ot | S gt
< Y 10 20 30 40 50 60 70 % 80 < U353 30 46 50 60 70 80 %
Light intensity - T - ‘Light intensity
Fig. 2—5. The correlation between light Fig: 2—6. . The correlation light intensity,
intensity, fertilized nitrogen concentra- - fertilized’ potassium concentration, and
tion, and air dried weight in Sugi seed- air dried weight in Sugi seedlings. The
lings. The experiment in 1970, 1971. experiment-in 1970, 1971.
- @~® Light intensity (%) —
= ™ = M .
.80 300 +.90 300
: 2 T
. @ - Sty
g 200 g 200 o
[ .
2 2 |, y
100/ 00—
5 %&&Xg S ———
< 80 100 ppm < 20 : 40 GO 80 100 120 ppm
Fertilized nitrogen concentration Fertilized potassium concentration
Fig. 2—7. The correlation between fertili- Fig. . 2—8. =The correlation between fertili-
zed nitrogen concentration and air dried - zed potassium concentration and air dried
weight in Sugi seedlings. The experiment weight in Sugi seedlings. The experiment

in 1970, 1971. , in 1970, 1971.
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3. HMESRSREEE OBEG

1) MWmSHREEE BREEOEE ~ :

1970, 197UED 3 BEQEBRERIC LN, HMERIEE 3 ~96 ppm OWEMICEOT, BHEE
HELILBDIK L, AEEREONHIE Fig. 1—9 O 51C B BE 20~40 55 & T 3 thik
TRENB. KIT, AN YV IEBE 4 ~130 ppm OFEHIC BT, HRENELLIZDIXL, &
 EOSE Fig. 1—10 OS5 ICHBEN~NBERE LT IMMTRENLo Ll > CTHIEA
BECET2ERERERN~0BEEZEZ SN, Em&@ﬁmm%b<ﬁmc&mmbbnéo
Q) WEANRBEREGAERNESEA Y ) REE OBE

1970, 19714ED 2 hEOERERIC I NG, HRAEH] 4EZiJ>ﬁ<tL5mcs‘db DRRBRED S
-W@Fg.%ﬂl@&9CEMEM~W%®@%C%“TEW§N~@/ HWBASERBEE 10~50
ppm CREAEHAEEASNBMRERLY, BIRE 14~19%, B16~T1%TRIEAERRED
TRIZEEACRD LN, mmiﬁﬂﬁoﬂmmEmﬁﬂ~wémﬁ%wzm1%%@éb z
DIEALHOCT EHRDONB. KT, MR A Y BED BB BDIH L, SHERBEEOHHIR
Fig. 2—12 DESICHRE U4—T1%DOTAICE N THRE 5~UBTRERRENE RS LE
%&Cﬁ&%ﬁ$b>/J\é<<m%C&m 2o, BREI4~16%, RIS~TTBTIIUMESITEA LR
wbnf,mmﬁuma@fmuamgﬁ~u SOMEICHE O THRBEHY, TOEMBENCL
DSBS D

2 % 2 %
= 300f .. . . = 300 R
Q . . Q .
] . ] a
S N g 20 g
N a) . : B 0D 0sd
B ' 2 sl
o ' i . g ;“—
S YTi0 %0 a0 av %0 60 70%80 o " o %0 36 40 56 60 70 % 80
Light intensity , © Light intensity
Fig. 2—9. The correlation between light ‘Fig. 2—10. The correlation between light
intensity, fertilized nitrogen concentra- intensity, fertilized potassium concentra-
tion, and rate of branching in Sugi seedl- . tion and rate of branching in Sugi seedl-
ings. The experiment in 1970, 1971. ings. The expeiment in 1970, 1971.
o0 ' on '
E % g
-5 300 —5
c c
£ zoo -8
5 ¥
100
2 ﬁ;————%-——‘:— 2
< . « .
@ 935 i 60 80 100 pem x 920 40 60 80 100 120 ppm
Fertilized nitrogen concentration Fertilized potassium concentration
Fig. 2—11. The correlation between fertili- Fig. 2—12. The correlation between fertili-
zed nitrogen .concentration and rate of zed potassium concentration and rate of
branching in Sugi seedlings. The experi- branching in Sugi seedlings. The experi-

ment in 1970, 1971. ' ment in 1970, 1971.

4. HET—-RELOHEEK

1) MM T—RELAMESEOBE _

1970, 19714ED 2 PEEDEMAERIC KAUT, HIFASFEBE 3 ~96 ppm DHEERICHENT, HRE
BEL B BZDIKL, T~ Ri@ﬁmiFg %43®;9KEMEM~M’®E%Lumé<m
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D, T—RHF4.0~3.0&750, EMEw/uLuT R¥3o%ﬁf¢ammmﬁaomcmmw
YIREE 4 ~130 ppm DEAICENT, BRENEH LSO, T—REDSHHEIZ Fig. 214
DL ICHAERREDEA L RKIC, BREIN~40FDWETIINE <D, T~RHEL0~3.0
&30, RIREAOBL ERT-REI 0 ZEET 2HMMS 5. Lihs>T, MEMEECHT S
e BEREE10~80%EEZ 5N, BREOIMEARENCEMRD SN b, |
2) MMT-REEGAEREESEAY ) IREE OBEE
wm,wn@®2h¢®%%%wmind,mm%%ﬂ&m%<m5®K%L,MET—R$®
713 Fig. 2—15 Ok S BRE U~TIZOMWEMIZHT, BIE 19~21% DM T — R &
3.5~4.0% 25N, BIEI4~19%, FE4~TTHOWHEICT —RE2. 5~3.54% 5N, BREI9~
%D TR EMOEE HHFRE O K& < 723 BRAHED >N bo KIC, WM Y MENST
KBBDICHL, MET-REDOHHIL Fig. 2—16 DL K ABE4~TTIBDOHHEHICEBENTER
E16~25% OB T—RE3. S~4. 0542 0h, BRE 14~16%, F4~TT1BDRHEI T~ Rx
2.5~3.5%8 7 50, HIREI6~25% OWE TR EROEEIMTH LD K E < 10 3 ERHHRD
Noo Lichi-T, MGARESSBREI—2THORBTT —RES. 5~4. 022 5N, EMEM
~16%, FAI~TIBOWHATT —REL5~3.55A5h, BRELZAGTICEickD, BEEL
ENBCEMBBHON, WHFAREESIERANFNC &f»,w&bbn%o ‘

4. . ' . -
0 ~ = 40 o~ .
- .\- . TN e
© : — z o i
540 . - 5 3.0 \ » .
- — A -
':f 2.0 ﬁ 2.0
=
1.0 1.0
1% 3% 40 50 66 70% 80 0353 30 w0 0 6 %8
. Light intensity R 7 ‘Light intensity
Fig. 2—13. The correlation between light Fig. 2—14. .The correlation between light
intensity, fertilized nitrogen concentra- intensity, fertilized potassium concentra-
tion and T-R rate in Sugi seedlings. The tion, and T-R rate in Sugi seedlings. The
experiment in 1970, 1971. experiment in 1970, 1971.
o ®
4.0 4,0 T
{bgé ' g
o - 53 A
= 3.0 B = 3.0
s LA 2 . g e
Ml 2.0 . Q"/‘ 2.0
Il =
1.0 10
0 20 40 60 80 100 ppm . ° 20 40 60 80 100 120 ppm
Fertilized nitrogen concentration .. Fertilized potassium concentration
Fig. 2—15. The concentration between fer- Fig. 2—16. The cortelation between fertili-
tilized nitrogen concentration and T-R zed potassium concentration and T-R
rate in Sugi seedlings. The experiment . rate in Sugi seedlings. The experiment

in 1970; 1971. ‘ . in 1970, 1971.

5. FMEETAEZESR & DBILR
1) HEMHEZEERE B MG & DBILR : .
1970, 19714F D 2 D QREERIC I N, MAEERE 3 ~96 ppm OIEHICENT, ARE
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BELR501Icxt L, MEMERODIZ Fig: 2—17 LS, HRAEEEEOBEDOHME &
SICHIEEBELF L TELCRELUY, LrbAREOEIEEBIKERHILTAEND,
ZFRICIZPRBE LV CEDBEDON B KRIT, bﬁﬁﬁﬁ*)(&g4~13oppm®ﬂﬁﬂﬂ KT, A
RENE R30I L, MERERODHIZ Fig. 2—18 DX KKGEAH VIEEOREDHEME
EHICHERBDTPICELHILTAEL D, Livd, AREOHIELORELAHLTREL
D, AVCEBPRBEZCEBBHOND0 LT, WMEAIREICE 2 HEEERE
FREE ABEOHAICELY LT k&< BaMEANSY, BREDEMAHNS RO EBRBEN
%o -

) HEWMSEE &M REREEE A ) BE S OBIR

1970, 1971480 2 74 DEBRSERIC LAUL, MAERIMENSE 50K Ly BERTEDS
iid Fig. 2—19 O XS, BREEIA~I9%, 21~42%, 15~T1%D 3 BRCHNT, HEREXR
EOBBBDKELILT, A& HAENNHD, ELBREOFAMRNC EHBEHEND.
RIT, ALY BESEL R0, HE-IEROSHIZ Fig. 2—20 DXL, EHBEZ14~
16%, 25~41%, ﬁ~ﬂ6@3&%mﬁnf,mmﬁvﬁﬁ®%<méwmmmmbf,bf@w
KELBBERNEEH, HIERARBOC EBEDONE. LichioT, MEARESS, BR
BEickazssbic, ERHILT, HERERPRE BB LNBHOND.

100 * 100
% " 1 %
g 2
< [+]
il -
g) 50 c:o 50
2 2
] [
R- £
= = '
= Z
0 16 20 30 40 50 60 . 70 % 80 0 1020 30 40 50 60 70 % &0
Light intensity Light intensity
Fig. 2—17. The correlation between light Fig. 2—18. The correlation between light
intensity, fertilized nitrogen concentra- intensity, fertilized potassium concentra-
~tion, and withering rate in Sugi seedl- tion and withering rate in Sugi seedlings.
ings. The experiment in 1970, 1971. The experiment in 1970, 1971.
. g, : ' :
10/; 100
tgé % —— 2 5
/
: @
(4] [N T
&0 o
5 50 / g /e\Q
: / o
£ e = %374374
= E |
0 100 ppm 0 20 40 60 80 100 120 ppm
Fertlllzed nitrogen concentration - Fertilized potassium concentration
Fig. 2—19. The correlation between fertili- © ~ Fig. 2—20. The correlation between fertili-
zed nitrogen concentration and withering . zed potassium concentration and wither-
rate in' Sugi seedlings. The experiment ing rate in Sugi seedlings. The experi-

in 1970, 1971. . ment in 1970, 1972.
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() BURANEMSIM(CREHER, BI(CEEEE B, 123—124 (1950,
1) YN EREER AL, MEESEER, 4344 (1961).
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