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Sugi seedlings (Cryptomeria japonica D. Dorn)
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Table 1. Resistance to inorganic substance

a numerator :

i\\ Component (NH,) 2S04 NaNOs KNO, NH4NO; Ca (N03) 2+4H-0 Hs0
~._Density 0.330gm. 0.425gm. 0.505gm. 0.200gm. 0.590gm. _
Date |  i0ml T0ml. 10ml. 10ml. 10ml.
y 7 not 4.5 4.5 not 0.3 not not
Oct. 1 85 8 cganged 7 85 7.5 changed ” g5 changed| changed
75 65 | 05 05 | 5 45| 04 05 | 03 02 di
Oct. 2 §5 8 | 85 85 | 85 7 g§ 75 |85 8 itto
7.5 7 1.0 1.0 7.5 7 1 1 0.3 0.2 :
t. o — R L L . —_— == —_= dit
Oct- 3 §5 6 | 85 85 | 65 75 | 8§ 75 | 85 8 itto
Oct. 75 7| 2 2 |75 75 | 15 15 | 15 05 | g
ot 4 §5 6 | 85 85 | 85 15 | 8 75 | 85 8 o
7.5 8 5 5 8.5 7.5 4 4 3.0 3 :
Oct. RIS o S DD L — el 2e - ditt
“¢ |85 8 | 85 85 | 85 75 | 8 75 | 85 8 itto
Order 4 3 2 1 —
Execution : Sep. 30
Remarks | 2@ denominator : the length of stem (include needles)

unit—cm

the length of discolorment stem (include needles)

unit—cm
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Table 2. Resistance to inorganic substance
\\ Component NH4NO; (NH,).CO H,0
~ Density 1.8gm., 0.4gm 0.2gm. | 0.égm. 0.3gm. | 0.15gm. o
Date ~—__ | " 10ml 10ml T0ml. T0ml. 10ml 10ml.
6 5 5 only only only not
Feb. 19 10 0 10 stem stem stem changed
6 6 5 only only only .
Feb. 20 0 0 10 stem stem stem ditto
10 10 7 5 5 only .
Feb. 21 0 10 0 0 10 stem | it
Feb. 10 10 10 _6_ 5 3 di
2 1 1 1 10 10 10 itto
Order I 2 1 —
Execution : Feb. 18
Table 3. Resistance to inogranic substance
W KNO; KCl K2SO04 H,0
Density
~ 1.01gm. 0.75gm. 0.87gm. _
Date 20ml. 20ml. 20ml.
2.5 not not not not
O.Ct‘ 1 m changed changed 7 changed. 7 changed
3 3 1.5 2.5 2.5 2.5 ;
Oct. 2 e 9 | T ) 11 g ditto
6 3 3 3 5 4 :
Oct. 3 11 9 1 9 1 9 ditto
8.5 6.5 8 5 7 6 i
Oct. 4 17 5 T 9 1 5 ditto
10 7.5 7 7 ain 9 ditt
Oct- 5 T 9 1 9 ml 9 o
Order 2 1 3 —
Execution : Sep. 30
Tabie 4. Resistance to inogranic substance
) Component KH,PO, NH,H:PO, H,0
Density 0.068gm. 0.0575gm. _
Date 70mlI, T0mlI.
not | not not
Oct. 1 changed 7 7 changed ” 7 changed
Oct. 2 ditto ditto ditto ditto ditto ditto ditto
Oct. 7 ditto  ditto % fo ditto  ditto ditto
Oct. 8 ditto  ditto 120 150 ditto  ditto ditto
Oct. 10 ditto ditto _150— 51—05 % ditto ditto
Oct. 13 ditto  ditto % T% 7%_ ditto ditto
Order 1 2 —
Exectution : Sep. 30
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Table 5. Resistance to inogranic substance
N}mpanent CaCly-6H0 Ca(NOg)q-4H:0 H,O
Density 2.4gm. 2.2gm. B
Date 10ml. 10ml.

not not not

Sep. 20 changed 7 changed 7 changed
Sep' 22 % yléﬁi‘; ditto ditto ditto
Sep. 24 -% ditto 750‘ ygﬁg; ditto
Sep. 2 % pight .1% ditto , ditto
Sep. 27 % ditto % paght ditto
Sep. 30 }i ditto _176’ ditto ditto

Order 2 . 1 —

Execution : Sep. 19

(3) # = Ca(NO3z)s - dH0 2 2. 5 A T2,

CNF TOEREED S EARERELT, 250D% 2. FEABEREROEMR
EHEFIZEELI. NELTiE, (NHy)2S04, NaNOg, FEERLFITHEI Y B E->Tals, IARCHT
NH4NOj;, (NH)2CO, drfi5 (NHp)2CO %, P & AERIDEARER, AFOKPHEHEARELZBE L LT
LTk, KHPOy, NHH:PO4 D5 KHoPOy%, EARRBEROMERZEL Uiz, DDHD zhEBRT &
K& LT, KNOs, KCI, KoSOs Oifizsd KCl1 %, Ca  Table 6 D@ h Th 5.
L LTI CaCls « H:0, Ca(NOg)s - 4Hs0 dFadsb '

Table 4. Constitution of the nutrient solutlon

Components No. 1 Components No. 2
0.2142gm. N=120mgm./L. (NHg)2CO -reeeveerneenee 0.3213gm. N=180mgm./L.
0.0766gm. KoO=80mgm./L. | KHyPOy wwooesse: 0.1149gm. K20=120mgm./L.
KClLeveeennennnnes ST 0.0470gm. P205=40mgm./L. KCL +oeeveeeneeesnenees 0.0705gm. P305=40mgm./L.
Ca(NO3)2-4H;O ------ 0.1684gm. CaO=40mgm./L. Ca(NOg)2+4Hs0 ------ 0.2529gm. Ca0=40mgm./L.
MgSOy-7Hu0 «oeveeee 0.2444gm. MgO=40mgm./L. MgS0y-7HoOxveneee 0.3666gm. MgO=40mgm./L.
FeClgrHgO reeevrererenrermuesiosnnesinnnnn: 10mgm FeClgeGHaO «eervreermeemmmremininininnnn 10mgm.
MnSO, - 4HgQ «veveererveeesneesnnneenanns Zmgm MnSOL-4HgO -eveervemrveeenieennieennne Zmgm
HaBOg coeeerreeeesvmeminnennenneeniecnnnns Zmgm. HaBOgeweerereersreemnremnennininiieaniieens Zmgm
CUSO EHO evveenversmeeenneeneeennianne 1mgm. CuSO+5HO wovvreervemrmrmemereniueeaniees 1mgm.
ZnS04-7THgO worerveemnmemrieeniennueennees {mgm. ZnS04 THO vveerrvresiveremneennurenninenns {mgm.
a—Naphtaleneacetate - seeeeenen 10mgm. a— Naphtaleneacetate ««:-c-ooeveeeeees 10mgm.
distilled water w-oeseeesesiensseeneens 1000ml. gibberellin «-«eeeseeeerveessnennneniuinens Zmgm.
pH=4.8 distilled Water -ceeeeeeeersreeeermnmeennans 1000mL
pH=4.8
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1. ¥BEROEARER

(=B 1 @ 19594)

19564 4 FICHEREE R U1z 2 ¥ A% 195868 7 A24H
Tt 2tz Pot 1T9 201712, T THEEUICHEAR
1o L19594E 5 H29 NI EEA 2 Baa L7z,

BEAAES 122, 384, 556, 7:8, LI,
EERICOWT AL & 572 diAk% e, 1, 3, 5 7,
CHEARERU, 2, 4, 6, 8 2WMiEAE Uiz, HEA
AR UTIE 10ml, OEHERZ2 N, EATLTEA
U EEASOMALITIE (%55 +5 2 V> | T B,
B gk 5 Uiz, Pot 377 ABRICES, #
KITIEAGE K 2 R LT,

FEARIRIZ 5 H298 X b 1MATIHICVTIZ3 166 BET
H5.9 FEARERIE | K2 pH 12 4.81CHERL
7.

BARIE HERAES 113 39.5ml, 3k 41.1ml, 5%
36.7ml., 713 33.3ml. ThH-12.

(=8 2 : 19604

1956 48 4 B CBREEE UI2# A% 19604E5 A 12 AIC
(B + 48K | 2 iz Pot ICiA DY, HBICEARE

LTz, BEAESIL12, 13214, 15816, 17218,

19& 20, EJRE, AERORU LaiikeEeE, 11,
13, 15;:17, 19 WCEAZERL, 12, 14, 16, 18, 20%
SR E Uiz, Pot 1345 2 |PITE X BEKITIZZKGEK
AL, 5 A2 X Y108 158025 149 BRI
DIZY EARERLIZ.D 2O 8 HIC—FEEATLD (i
BehAls, EASARERGE 2 TR2HAY, pHid 4.81C
U,

EARIIEFAAES1NE 40.3ml, 12332 1ml, 15k
39.7ml, 17:231.8mL, 1% 38.3mL Td - 1c.

5456 A IR EARD #id % 12b o T
75, WMERDS B 14, 183 TED 5 TVEBKEBOT
X7, S AWHNCIEAKRDS b1, 151 & L ITgEh
K, ®EEAKRD S H14, 18I TREI N, 2fhid 9H
BT -1z,

EERBIAR & B TRICE T B, A FEROZTERIRE
WNTREER 2 ERTRUIL.  (Phot. 1~13)

2. REBRDEANCKBRAFLEARDEEYR

(=B 1] :
195940 BT HELI. HH ERORR2Z T &
Table 7 Di@H Th 5.

"' Table 7. "Measurement of the seedling size

<Fictcir Fresh Weignlit Height cm Héight _-I:I;ight Fresh weight |Fresh weight Height
Sample No.\ July 24, %65.8 July 24, 1958 May 30,1959 Nov.11,1959| Nov. 11, 1959 growth gm. |growth cm
1 16 27.0 30.0 41.5 91 75 11.5
2 16 25.5 301 42.0: 82 ) 1.9
3 16 31.0 36.5 46.0 99 83 9.5
4 16 29.5 30.5 42.5 30 © 64 12.0
5 14 26.4 30.3 40.5 97 . 83 10.2
6 14 20.0 27.0 34.9 .8 7 7.9
7 10 25.8 32.2 44.3 96 86 12.1
3 10 19.5 22.4 33.0 83 78 10.6
Remarks { Fresh weight growth : From July 24, 1958 to Nvo. 11, 1959
-\ Height growth : From May 30, to Nov. 11 in 1959
BARESEARE G, 182, 3&4, 5826, 7&8, ta =4.53 P :0.05—-0.02

DEIITHAERTHB05,
i, MISDHAHEOFHERBEC HREL S0,
TROENINEDZED t HEZ TSI L.

NS DEZR LT 258

HEREEROHE
te =0.21 P :0.9-0.8
LY, HEAKREMEAREDBICEDSD S EFV AL

U,

EEEARBDSE

HEEEARETIIEEEVSED SN,
N5 DHREB LCEREEZDES % SRS

% &, TODBRETI,

—ISEARDIBREA L Y R

WESRELDATREE L HH BB EEZALNS.
(B 2]
EARRERE UTE 2 K2 HNT, 1960 FICER%

BLEoIC.

Table 8 ~11DEY TH 5.

COMITHT 2 HEEROERE 2T &
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Table 8 Measnrement of the seedling size

. Date May 11, 1960 July 22, 1960
) _Factor ] Ground (mm)| (mm) ] Grouud (mm) ]
Sample Noo- - Height (cm) dliz‘;:éter Circumference | Height (cm) dliz‘r,r?éter Circumference
1 41.2 5.5 18.2 42.3 7.0 24.2
12 47.4 6.3 21.0 48.0 6.5 23.1
13 22.3 6.0 19.5 33.4 6.9 22.3
14 4.1 5.0 16.3 34.3 5.1 18.3
15 28.5 5.2 17.1 29.8 7.1 24.0
16 33.5 5.7 18.0 24.5 6.4 21.1
17 33.5° 5.8 19.4 36.9 6.6 22.5
18 31.5° 5.2 17.3 32.3 6.0 19.4
19 30.1 5.0 17.1 32.0 6.5 22.1
20 36.5° 5.3 18.0 37.5 6.5 22.0
Table 9 Measurement of the seedling size
Date Aug. 23, 1940 Sep. 13, 1940
Samplfal\(;:.n:\ Height - (cm) d?;;f;grle(zgn) Circumfergg(r:? Height (cm) d?;g‘;irle(‘;s;) Circumfergrr:é?
1 44.5 71 25.0 48.8 7.9 28.1
12 49.0 7.0 25.0 49.5 7.1 26.0
13 341 7.6 25.5 34.2 8.0 30.3
14 34.5 6.1 18.5 34.5 6.2 21.0
15 34.0 7.3 251 36.5 7.4 27.5
16 26.0 6.9 21.0 36.4 7.1 23.5
17 38.3 “ 7.7 26.3 38.5 8.0 29.0
18 33.0 6.4 22.5 33.0 6.5 22.6
19 34.0 7.6 24.5 34.1 8.5 27.5
20 38.0 Aé.é 24.2 38.1 6.7 24.5
_ Table 1) Measurement of the seedling size
\ Date Oct. 1, 1960 Oct. 15, 1950
Samﬁg’ag%f\ Height (cm) d?;glé]ti rle(‘;rﬂn) Circumfer(erxr:gle) Height (cm) d?;ﬁ;irle(ﬁin) Circumfer(erggcls)
" 52.4 8.2 29.0 52.3 8.3 30.0
12 49.8 7.2 27.5 49.8 7.2 28.0
13 34.3 8.8 31.5 24.3 Q.1 31.7
14 34.6 6.2 21.0 34.7 6.2 22.0
15 37.2 8.4 31.2 37.3 8.4 31.7
16 37.0 7.4 23.5 37.1 7.5 24.0
17 38.7 8.4 27.5 38.7 8.6 28.1
18 33.0 7.0 23.5 33.0 7.1 23.8
19 34.3 8.6 28.4 34.3 8.7 29.2
20 38.2 7.9 25.3 38.2 8.0 25.5
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Table 11 Measurement of the seedling size
\\w Fresh weig }(fm-) Fre;:lowv:ﬁight Height growth I)égngitfr Ci:;:rl.:,rgvftirence
Sampm m?géy Oc1t9.601 5 (gm.) (cm) (mm) (mm)
11 50 84 34 1.1 2.8 11.8
12 50 61 1 2.4 0.9 7.0
13 40 54 14 2.0 3.1 12.2
14 40 74 7 0.6 1.2 5.7
15 40 78 28 8.8 3.2 14.6
16 40 47 7 3.6 1.8 6.0
17 30 53 23 5.2 2.8 8.7
18 30 36 6 1.5 1.9. 6.5
19 38 59 Al 4.2 3.7 121
20 38 47 9 1.7 2.7 7.2

Remarks { Growth : From may 11 to Oct. 15 in 1440

HHEERBEDWIMEDZED t HER2T 3 EXRD LS I
Toic.

HEEEEE : tw =4.28 P :0.02-0.01
HEEEE  tw =3.39 P :0.05-0.02
BTEREER  tw 6.76 P :0.01-0.001
HWTEHEER : tw =5.14 P :0.01-0.001

COEBROBEATEAR, BERME, BIUCBBRLTEED
b EiTBLTE, BEAKRBHERL Y EEHREIKEN
EVAD, BRESICERSIROKRE L H5HONTIZD
i (1) BrERERER, (2) RuEHEEER, (3)
HBEEEEER, (4) HEEREDOHETH 5.
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BN E ST TEAS+5 7 )] TEHELI.
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HEEMERD S - 12, T IUEE B ARORE 2 B
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oozt DEBDNA.

5. 1960FEDEERTIE, Pot PICEEE M DESW %
AL, EBRETRICITRAD 5 5 2 K3 FrpsH
N, 2T TOUEEBESESA S N,

CDOEBORERIED b & Tid, EARDH A
J O EBEEPRPKE 12,

RBHENCERSROR R L H S b0k, (1)
BTEREER, (2) BTABLEER, (3) £EEB4E
E&, (4) HBEERODIETH 5.

HEREERDH > bNFH £EEAEEITL 5NTH
SENTT {700 T EIFN95EDEER E H—FT 3.
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BEATUSTEDMESEARDFIERZ 517 T BEwToz
UIZC ERABERMH B EEZLONS.
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Résumé

A study was made of the effect of injected nutrient solution to the Sugi seedlings, namely
the purpose of study was to measure the growth of those injected seedlings compared with
uninjected ones grown in the same condition of soil.

The f{irst experiments continued from May 29 to November 11 in 1959 and the second
continued from May 12 to October 15 in 1960.

The composition of injected nutrient solution are following.

Components No. 1 Components No. 2
0.2142gm. 11 5 2 P10 0 TP 0.3213gm.
0.0766gm. 1303 P 0 Y 0.1149gm.
0.0470gm. KCL eveereerrreseeeeemunneeeennsenereesneneennens 0.0705gm.
Ca(NO3)o+4H,0 0.1686gm. Ca(NO3)g-dHoO eerreereerserumnnneasurnnne 0.2529gm.

MgS04-7H20 --- 0.2444gm. MgS04-7H20 -+ 0.3666gm.

FeClgebHgO «eornveeerrsreensnrennsiesaniueennnnns 10mgm. | T ) P4 £ PN o SR

MnSOy+4HgQ -reveerereereenrereasaieinieneas Zmgm. MnS0,4-Hs0

- 70 PO . HgBOgeeeeeeveesnanees e —————-

CuSO4-5H,0 CuSOy-5H,0------

ZnS04-7H20 ZnSO 4 THp O evveeeervreenneesssiniieaniieeens

a— Naphtaleneacetate «-.-eoeeeveenenennnnns 10mgm. a— Naphtaleneacetate

QiStIlled WALET «+-rrervenneererremneereremunaeeens 1000mL. GIDDErEllin: - eeevrvrereessonnrrereeneniniiniiieeens
pH=4.8 distilled water

The nutrient solution was injected into the transpiration stream of the xylem directly through
a small hole bored in to the stem.

Lomy soil was used at the first test, and gravel soil was used at the second test.

The results of the experiments are summarized in Tables 7~11 and illustrated in Phot. 1~13.

In preliminary experiments, there was no significant difference between the growth of height
in the injected seedlings and in the uninjected ones.

In later experiments, the injected seedlings have large growth of hight, diameter, circumfer—

ence, and row weight compared with those of uninjected ones.
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Phot. 1. Size of seedlings at the beginning of the experiments May 11, 1940
Pot 11, 13, 15, 17, 19—injected seedlings

Phot. 2. Size of seeillings at the end of the experiments Oct. 3, 1940
Compare with Phot. 1.

Phot. 3. Methode of injection Phot. 4. Methode of injection
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Phot. 4. Compare with phot.5. Aug. 3. 1940

G e

Phot. 5. Size of seedlings at the
beginning of injection

May 11, 1940

Phot. 8. Comparison between injected
Phot. 7. Comparison between injected seedlings and uninjected ones
seedlings and uninjected ones

Oct. 3, 1940 Oct. 3, 1940
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Phot. 9. Tracheid in injected seedlings
(Pot.15) tangential section 150

Phot.

10. Tracheid in uninjected seedlings
(Pot.16) tangential section <150
Compare with Phot. 10

Phot. 11. Tracheid in circumference of injected

hole

Phot. 12. Tracheid in injected seedlings
(Pot.15) Cross section 150

Phot.

13. Tracheid in uninjected seedlings
(Pot.16) Cross section <150
Compare with Phot, 12
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