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Tamio Suzaki and Hiroyuki SANEMATSU :
A Fundamental Study on the Tree Root (I)
(The Root Survey on the young Sugi Trees (Cryptomeria
japonica D. Don) applied some Treatments)
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I. # =2 (Introduction)

ATHIERBWTEEZ L DEERTbh 3. TAl, 23800, B, &7, MESFR
B LIIERLDIBE WO bbb INTEI EADVWBOIIRENLSDTHY, TD
M, SREE, B L AEDOMNER, AL TEEBIL, bAWIELCL> TABC
Lic X ofE¥nmbs - L5350, AXOEMIC Lo T XD s ¥ DRE S LET
o T 3. FLTZROLDOVERIMADH LEAWRLE L TiTRb 3D T, H B
BT AEEMEHIRT A L L AMEROBMICER T2 L5 R PHEICEC Z L2 HI
LT, BEZRAZTOE, HEEEZH L L T2 RROERRICH & LIWIRREIC
ML TV Ed, bhbhicso THELWIRIEBIC: 2 X 51 MRICEE 2005 Z L3
REROFEBEOMETH- 1.

LZLERb L ) —BOEHERY Bick ) I/t o BE T, HREIM EPc: &%
595, TR LTH & hBITFbhRiEe b3, EE, BEACA EDBFLR T
3. FRUTHRHALIE X 5 TETho TEBICIIEE Y A, WK, FEIE, B8, B, EsK
B E WS L5 R—BOHEREbRE.  CADITETHARDH FICTT 2EE T
o CTHFOHMNL, HWTOREEZMARDES, LULABRRDAEBTICHET KRBT T
Rz tlehs. FLTEBCEZLLDFREZBF T2, TOMEIC X 2EROHELD
RiCH FEORERLY DT L LTI, AL THOREZLOEELI LT VAR
INTWin. i EEE T e IR EBCEELTW3 205 L dFE—%Th D,
FRE LB D ZERE D HEL i BEOREIC b5 2 L F 2 UL, DL 5 IHER YA BT
WBZETEB 30, THLbL I CHIBMNGHE TS S, Mo L Tiiltbhbh 3058
T RS L MBI HE OO E, HMIXEZOZEMECNET 2B 2 EMMCES /S TR 2 »
522137 ThAI L, MHAEIZEFHRICH L CTEX T, FTORDEREE LTHEN
H P E AR LT T EE LA ENEYTEAS ).

AEBIIEK, BO5A, FEL W ZO0NEIEROEEICEELY POBE TS 2
22, ERFOERINNH EREOREL LD L 5 CEROWTWENETHEL, “hE



10

TN TE IR D X DITE R e ARy RET 2 L OBR L L.

—RCHDOTERE, 776, BIBELBSC L TROVIRERZD, MRCKT 2HEOE
FIIHL IO L BARGORIBITEH D, Lhd, "PROICHOMEBELYNLELTILIA
nh, FOBHRZE LN SEIERT 2 1ediiy, FET SR8, F0ER, 94
bABEF CHCIERELHV. HewviE, HEXALIZEEF CHERAYIRLTE
b, TONTE. HEOZMHM, TibbiMErEAERIRIEELRRNTFTLY,
RNTCEDEENTL L THOBEZHFTELELSE. THVIHIERT, BACLo Tk
3Ky O E TARDIRA, D AW L BFLEEOHN, [EIEC X 32 ES B ORI
fISNDETHRRCEAL TN LEx, FAEONE L L.

Tofs LY D Z 3T 2 OE IR O iE 2 DR I fEH, FlzX, sil,
BHEOREAZL, pH MELIC & TREY 525 THAI L, ML B L NEREC
RO L 5 I L TR & SRS QEBITHE oMY, MAEY, HEEONTERN
ELBNBN, T TR—:ETFOMELRS VT, T E TOMNME L X E DFFH Y,
XFEY S 5B T TR L T e OBRICE TREIR S LT, —kay7e
WA X ERARDOIBROEEDOIEX BN L LT\ 5.

IL. FESHE  (Method)

() EEk=tERHE (At Irrigating-test Farm)

R R = R A RET R 0 —RAMWICER AR E L LSZIEL A BZ6EEL TH
H, TOXKETEHIRAKDOEELZEL K XTTKRE, BEFCRKELBVNRLALNS DT,
HKDMR LB 2, HEREBRME L THEY T/ 1o, AN EIREREFE¥EE OFEILE
TEMEDOFEICALE L & OF %2 EET 5 KBIEBERELCRE Sh Tl Tk b,
Mg 2.5m, kE4cm, FEE 0.2m/sec, g 0.004 m®/sec/m i D CTIBELTNEA 2T 5.

UL ELELSTHL TR E, WEE DR T, TALAEBRIN TR WD
D FEIIAELYBEDORANL DN, LAdZIIKBOFADOLE VT bt AR
V. 20D 5 H, Fig 1 RT L SIOKRBICE T2, Sh &ERE TS 5235
A DEERL 2RI VBERT LT vy bR, W7 ey b2 EER R
CHER I NI AXEL I FEEMTTH B.

Fig. 1. Irrigating treatment plot.
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TEDOWARLBEL %Y, BRACOWTRZOEELEIFER, LECOWTUIABED
B, &/XKE, flEE, pH #HEL .

() $>5 AR (At Cultivating-test Farm)

—fHE S ADBER, TOEZLBRELELo TR D, ZoFEb ZOBIICd s
U AR U E IR R SR R AR IR R AT N AR D LN RS B I B IR R
21 KIEWC o T, 1957 4E3H, WM HEARR (722 7) LR, BEEINCASHRTHE
REET4E, BAEE 2 EARBIE T bR, Thbb kAR, o) A RKOREDR,
v = DBERIT b, REEM L 7 XFOBWEN TR Tl b, F—HHEOBE
BREUIZLL B> PARZT LD LT/ . WERIIHERE A 1ol THA T
DT b REL T AD Z R Tinbitic.

1961 £ 8 H Z DbkHlic 7" vy F &EVT, MEFERTENSDE 3EKS5O%E ), HE
WOWTIL, B, SPEER, T CRERE ImoFNORR%E, #HELD 10cm &
ChE LI &, HEOLEZSZVWHLT ZOERRHET 500 S TOMREEY
Flevs, WRE T 60cm, AKEBVEHH CI1X80cm%E TRAL. 1581 100 cc ALREIE

THREAL L D EREL, ATEE, EiE, ILMEE, GKEOHECHLL.
(3) HEARskBaHE (At Fertilizer-Applicating-test Farm)
AR T REAR AR B N S F O REMA b > THHRER 850m, ki LKDHER

LcRERETROHIEROE L 2 FKEICH L @Dl 2HThH 5.

FEAEEER L LTix, @ 1959 4E3FMHOT v 2 x L, 1960 4E3Fic Table 1 io/r

FTLOIRGET,

BLY, @

Table 2 (Z/R3 L 5 I HEETITe- 1c.

Table 1. Fertilizer Test For Ayasugi (a Sugi clone)

1960 FFE3FMEFZ D v 5w NV A F o WL 1961 4 3H

Ammount of | Component
Fertilizer Component Metnod Application | Ammount of
per a tree Application
(L) N: P :K(%)| App. At one times 500 N :P: K(g)
= 6: 4: 3 App. At 2 times (March, May) | 300+170 30:20: 15
1 5 LT App. At 3 times (Mar., May, July) | 170+170-4-160 - AU
A HNL 300
® 4,:}732 10: 6: 7 ” 2004100 30:18:21
12 = 1004-100--100
o bk K 300
MERL | 1. 6: 6 ’ 200100 30:18:18
1 k=3 100+4100--100
OB A 500
MERL | 6. . 330-+170 30: 60 40
3 = 170--170--160
5 300
@ | 10:6:5 : 500100 30:18: 15
1 = 1004-100--100
& . 6- 250 .15 -
4 = 12: 6: 3 v 170180 30:15:75

Fertilizer were applied into underground, but Application at 2 times plots both underg-
round App. and surface App. (Applied on the surface)



12

Table 2. Fertilizer Test for Urasebaru (a Sugi clone)

§ Ammount of
Fertilzer Component Method Application
per a tree
(%) App. at one times into underground | — 143(g)
App. at one times on the surface — 143
5 9 N 21 . Mar. 49
App. at 3 times on the surface { May 47
July 47
p — 500
Fast-Acti 1] N — 00
I%Zrtiliczé?n W o P20s 4 ” Mar. 170
1 % | K0 3 | { May 165
i July 165
— 300
< HBO N 10 — 300
1t Bk P;05 6 7 Mar. 100
2 £ | KO 7 [ May 100
July 100
N 3 — 231
o L — 231
BHRUL | po, 9 " [ Mar. 77
Slow-Action = K0 12 { May .77
Fertilizer ‘ July 77
AN — ;
-~ % N 40 | App. into underground 75
App. at one times into underground | — 71
B %ggig)’ 2(1)\4an App. at one times on the surface — 71
o) *P 3, K30 2, CaO A 3 ti h Mar. 24
5. B, Mo, Zn pp. at 3 times on the surface ‘II\/[?Y %g
Mic;‘onutrient uly
Elements e
ﬁ::"‘é‘ % Eg% 7 1;242663’ App. at one times into underground 375
A=) N— K0 7,MgO 14,
7y —y MnO ” 100
Control Untreat. — — —

ZD5b D OWTE, 1960 F RAH EPEREL, 05 bEski 1 SHEEo
AMFIERERLET 12 7 ey P EBOEBAEX 3 7 vy b ORE, ED OFEICIE
yDx Lo T, TOMRDOERLEELFEL. @ WoWTE, 1961 £ 105 1cH# &
DRIEZR T, FRFCHEOEER, < &5\ 12 5F£E 3 BloiEX, RE/K F 14
B%E 3 EOMX, A onfbEER 3 EDEXO SMEIERRELET IS 7 ey P XD,
B, R CTRBHCHEVWDOR 1 ARKE LD, TORADOERELEER LOLEIEED
BIE&EITIe> 12

II. FHEREE  (Results)

(1) kXS (At Irrigating-test Farm)

Hh IR RS B K DOFE A Table 3 1o/R¢. MRITEZR TIIEARX & RX & O
BEDENL) o 12y, BE TRV DERTHER ThH> T, HAKRZ 20em Bl EFHE
TR v
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Table 3. Heghti and Diametre at the ground level.

h Plot T-test on all
1 2 3 4 5 Mean
m Sample

Height | Trrigated | 1621 | 1800 | 1657 | 1539 | 1437 | 1618 | Hs= 280
(em) | Conmtrol | 1601 | 1373 | 1346 | 1360 | 1276 | 1391 | gkl OFe
Diametre | “Irrigated | 334 | 30.5 | 337 | 289 | 267 | 3064 | Us=0682

P=0.5—-0.4
(mm) Control 41.3 279 33.0J 287 | 302 | 3222 ‘No Significance.

DB JIETEE L LT, 1961 £ 8H 0 = OE 02 kE, FLEAEL Table
4 TART L) CEARKITEELICEKRERES Lnd BEICSWTELr> . fLIREK
RENIDN D, TAHTEARBRE TR VL W) Z2icinsd. Table 5 CTREN 3 X
51, BOEITETLE 3B EREGEAT 10~40cm Th 205, EAXIZFDOTRET
ZFLLAFEE L 2 5. ZOMEHETERZE L TREREUIRVL T, &0 2R
DFEBETHIHTHEETE - 2.

Table 4. Characteristics of Soil.

| Charact, Volume True Porosity Water content

Treat. Specific Specific — . -
Layer gravity gravity % ;;)isngil % \ (;?igg o

. A 782 2.70 71.0 9% \ 37.3 126
Irrigated B 60.1 272 6 | 100 | 444 150
Cont A 68.8 2.65 74.0 100 29.7 100
ont. B 64.5 2.65 75.7 102 31.7 107

Table 5. Depth of Soil in Centimetre.

Layer ‘ Ao ‘ A \ B
Trrigated 0-9.8 9.8-17.6 ( 17.6-
Control 0-4.2 4.2-32.0 | 32.0-

—HRRDO A RAFLE Lz 30cm &2 RGN E 3 K EHR o HEY B
HETREIE Table 6 DL k) Th» T, MOKRETEILIIZEREIRERIRCL, HEARX
X DAKFERIENR D TR WRX EZE LS Ble> Tk Y, FiFEE 150em FTAE <R
BRI TIZ 90em PEMNIC L L& ITEE o,

Table 6. Weight of Root.

Weight | Extent | Weight
No.| Treat. |of Tree of [of Root
(Fresh) | Branch | (Fresh)

TR | Horizontal Distribution of Root (Dried W.)
Ratio | ¢ 39 | 30-60 j 60-90 [90-1201120-150{ T\‘?Jal

) ()  (cm) (&) |
5-2| Irrigated | 1463 |104X106] 641 228 | 2440 250 | 86 | 24 | 04 | 2804
2-2| Control | 1481 103115 593 | 250 | 3470 | 181 | 08 | ~— ‘ — | 3659

HWADIEREL Fig. 2, 3, 4, 5 Th 5 X 5 ICHEAX TCIIRE BN ED TP F0lz
EAEDRKFEFEDIRTHSD, THECRLUTCHBRIZEERENLIIFEL TR, £33
FOME L UCGAE L CEMBHMER LM HROEE =X THEAED ¥4 7L ity &
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Fig. 2. Horrizontal distribution of irrigated tree root.

EW

159

ARLIL Tutz. (Fig. 6)

Fichb 1A% ) O HEFERICE UL EARSAE SHBRA DE VL WS & 23
2 5. A

(2) $t5 ASERH (At Cultivating-test Farm)

REEVEF 3 L OIRIX. GEARG ) O LERHEO KR ARE, BHWLE, JLHEE,
AakE (B, TAECOWTRT L Table 7, 8, 9, 10, 11 OFH TH= 7.

DY ARG RN L WNIBRK & TR AN RER s Tk ), FRETIAIZNER D
12 242, EEBTIAGERCKWTEI ) L ERERCARENR L, KRBIEH
HCIL HEAREY Porous 72 Z & ARL T\ A, WM, TAECIRZOEIIC X 3208
EIIAEX L 2B TH> T, BARTEIZHTICONT ERAE {7 WX TR
VT3 TARITAE L R O TH Y, TORFHCRSICON TRGIEFF TR L,
IR T L .

ZD X5 I HEOEI A X O BE, T b A5 %, TETIL Table 12,



Fig. 3. Vertical distribution of irrigated tree root.

Fig. 4. Horrizontal distribution of unirrigated tree root.
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Eig. 5. Vertical distribution of unirrigated tree root.

Table 7. VolumejSpecific gravity

Treat. Control Cultivated
Depth No. 1 l No. 2 ’ No.3 N Mean iComparison No. 1 ‘ No. 2 l No. 3 | Mean lComparison
s | 886 | 764 | 668 | 7731 100 338 | 383 | 261 | 327 42
15 81.7 84.1 64.2 76.7 | 99 31,5 | 382 323 34.0 44
25 84.9 80.8 88.9 84.5 | 109 28.0 ‘ 38.5 31.8 32.8 42
35 90.2 76.7 78.2 81.7 ‘ 106} 23.3 24.8 38.9 29.0 \ 33
50 | 1 | 32.6 ; 288 | 369 | 328 | 42
Table 8. True Specific gravity
Treat. Control Cultivated
]?ggf? No. 1 ‘ No. 3 ‘ No.3 lMean %Comparison No.1 ] No. 2 \ No. 3 | Mean |Comparison
5 | 270 | 265 | 262 | 266 | 100 224 | 258 | 237 | 240 90
15 271 2.71 271 0 271 102 2.29 2.26 2.19 2.25 85
25 245 271 2.76 2.64 99 237 2.36 2.39 2.37 89
35 273 2.76 2.71 273 103 243 249 2.53 248 93
50 | 2.11 2.32 2.53 2.32 87
Table 9. Porosity
Treat. Control Cultivated
]?gggl No.1 | No.2 ’ No.3 f Mean ‘Comparison No.1 | No.2 | No.3 | Mean | Comparison
5 67.2 71.2 74.8 , 711 100 | 84.9 85.2 89.0 86.4 122
15 69.9 69.0 76.3 717 101 86.2 83.1 85.3 84.9 119
25 654 702 67.8 67.8 95 88.2 83.7 86.7 86.2 121
35 67.0 72.2 71.2 ‘ 70.1 929 90.4 90.0 84.6 88.3 124
50 | 86.6 87.6 854 86.5 122
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Fig. 6. 7-year-old Sugi root.
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B R L5elET 184, BRETRIALEOZLRELT-.

ROMRERL Table 13 WiTF- & 51, WERO 4EBOEEFL, CDFEAHTD
FERITALBER T 99 % Ll L@ E AT L.

—HROGHNTFARS ARG CHEZ 28I 5= TR 2103 b LR ET
7L, Table 14 %k of Fig. 7, 8, 9, 10 0@k 51008, =82 IR LR
w5z 7.

TERBENCARSC OB L ¥ Chho €, WERERAEKR L [ & 5 I8 APy T 5946 C
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Table 10. Water Content (%)

Treat. Control Cultivated
I?ggc)h No. 1 } No.2 | No.3 | Mean |Comparison| No.1 | No. 2 L No. 3 | Mean | Comparison
5 44.8 {‘ 48.9 39.8 44.5 100 S 52.6 42.1 52.7 49.1 110
15 542 @ 414 404 45.2 102 54.4 48.5 60.2 544 122
25 38.8 ] 41.5 33.6 38.0 85 51.1 74.6 64.3 63.3 132
35 41.2 | 458 25.9 37.8 85 59.9 67.6 63.2 63.6 140
50 [ 63.3 63.2 | 70.7 65.7 151
Table 11. Air Content (%)
Treat. Control Cultivated
]?:rllr?)h No. 1 ’ No. 2 ‘ No. 3 ‘ Mean |Comparison| No. 1 i No. 2 i No. 3 | Mean | Comparison
5 124 | 22.3 35.0 23.2 100 32.3 | 43.1 ; 36.3 37.2 160
15 14.7 27.6 359 26.1 112 31.8 34.6 25.1 30.5 131
25 26.6 | 28.7 34.2 29.8 128 37.1 ‘ 29.1 l 224 29.9 119
35 25.8 { 264 45.3 325 140 305 | 224 21.4 24.8 112
50 | | 233 244 | 147 | 208 83
Table 12. Height of Trees
Treatment ’ Number Height (Mean) ‘ Companison
Cultivated 29 299 ™ 182
Control 32 1.64 100
Table 13. Treated and Untreated Trees
I Treat. Contr‘ol ? Cultivated
Part L | Comp- [ Comp-
- |No.1/No. 2No. 3 Mean! 2P No. 1]No. 2No. 3 Mean grics?
Height 1910 155 147 164 100 301 283 3.0 298 183
Foliage Weight (fresh) (gr.) 839 720 4700 676 100 3345 2578 5020 3648 540
Weight of Branches (fresh) (gr.) | 162 122 120 135 100 | 500 337, 740, 526 390
Weight of Trunk (gr.) . 510, 304 210 341 100 2705, 2410, 3265/ 2793 819
Weight of Tree (gr.) | 1511] 1146 800 1152) 100 | 6550| 5325 9025 6969 605
Weight of Root (gr.) . 669 500 397 522 100 | 2265 22211 2069, 2485 476
TR-Ratio : 2.261‘ 229 201 221 100 289 240 3.04 2.81 137
Weight of Fine Root (gr.) 450} 242 265i -319} 100 “ 1459 IOSOj 1384, 1298 406

3o T, AREHVEBRCULTEAGRBRIIC 3o 1T 2 XX & [RR, MEANER < BERIR A & Bho 1o,

(3) MaREskBAHh (At Fertilizer-Applicating-test Farm)

HIERBRD 5 b, 19604 4R ICHEILS I 12AICE ORRARE ST ¥ A% Tk,
ZOWBERECOWTAS 2 [ Able] Ui 125, ()4 BHHEX 1001cHL, ZTh
F 149, 141 2 PHETRRE o oA, Y DIEDOEAKE  FOBPAE LIV 2T
hvo Fo. L L7chs SR ORI Clig B\ As,  AE TR T Rm R & #ic L
T, OSSR R A ERIOTIIC & B RO B DTV &
HEz b,

| BRI, 250 3 EORRR R T S ¢ 3 AR
FDERE Table 15 O X 5 Th= .

=0 5 cEoSEE 3 ESTHEIC L bR, 0L RS RRIT KT



Table 14. Vertical Distribution of Weight of Root. (Cultivating Treatment)

19

?ggg’ No. 1 No. 2 No. 3 Mean
0-10 377.3 497.0 295.1
Weight of | 10-20 141.1 2982 2579
Stump 20-30 115.7
Total W. 662.2 1041.0 1219.0 974.1
g % g % g % g %
0-10 | 4217 | 289 | 2155 | 205 | 4323 | 312 | 3565 269
10-20 | 3714 | 255 | 2085 | 199 | 4400 | 31.8 | 3400 | 253
20-30 | 3917 | 268 | 2182 | 208 | 2652 | 192 | 2917 | 223
Weight of 3040 | 1720 | 118 | 1901 | 18.1 | 1148 | 83 | 1590 | 127
g Ol | 40-50 776 | 53 | 1160 | 110 | 624 45 | 853 | 69
! 50-60 245! 17 | 840 80 | 487 | 35 | 524| 44
60-70 183 | 17 | 158 | 1.1 114 | 09
70-80 52| 04 17 | ol
Total W. | 14589 | 100 | 1050.1 | 100 | 13844 | 100 | 1297.8 | 100
Whole Root Weight | 2264.9 | 22212 | 2969.4 2739 ;

Fig. 7. Horrizontal distribution of cultivated tree root.

120

HELFHE LI 25, Table 16 TRk 51T, # RE8E [, 3ESHEITER D IEECS
{, HTETELED 2.6 % Thofc. HMOKFSFL Table 18, Fig. 11~25 TR
3 L5 3EgHEAEARRDIAL, HRXTHRLD V. BRI OWTIIEK & 4
HX L DENIL, Tihhbb—TE0EmEZER11 ZOEBELRICT3EED L 5T
oz,
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Fig. 8. Vertical distribution of cultivated tree root.

Fig. 9. Horrizontal distribution of uncultivated tree root.




Fig. 10. Vertical distribution of uncultivated tree root.

T

Table 15. Length of Development in Tree Height for a year

—————____ Block
Application L 2 ’ 3 Mean
App. at one times 179 142 ) 102 14.1
App. at 2 times 194 18.7 14.0 174
App. at 3 times 242 17.3 13.5 18.3
Contrrol 13.3 12,6 7.3 11.1

Table 16. Weight of Root
Upper : Weight of Whole Root

Below : Weight of Fine Roots

Separating B
\\ __App. |At One times| At 2 times (Sﬁ;c_fgcélrxes At 3 times Control
Block T—_ pD.)
1 41.5 44.0 37.0 67.0 300
14.0 20.0 13.5 27.0 15.0
2 23.0 48.5 28.0 36.0 315
10.0 21.5 12.5 15.0 18.0
3 40.0 43.0 44.5 120.0 24.5
16.0 18.5 15.5 434 10.0
34.8 46.8 36.5 74.3 28.7
Mean 133 200 1338 285 143
Table 17. T-R ratio.
\Sep arating . . At 2 times .
Blook App. |At One times| At 2 times (Surface App.) At 3 times Control
1 2.24 2.32 1.93 2.93 2.43
2 2.22 2.98 2.39 1.53 2.41
3 2.53 3.15 1.21 2.64 1.41
Mean 233 2.85 1.84 2.37 2.08
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Table 18. Extent of Roots

= . | cm! cm| cm| cm
Separating App. Part Distribution | 19" 10-20 | 2030 | 3040
— i ;
Degree of Cover* 580 cm?
At One times | Root Weight Fine Root 462 0.98 0.21 0.03
(dried) g Main Root 13.33
Degree of Cover 858¢ m2
At 2 times Root Weight Fine Root 7.36 1.34 0.17
g Main Root 19.97
. Degree of Cover 456 cm?2
AL 2MeS | Root Weight Fine Root 567 0.40 0.08
(Surface App.) g Main Root 15.49 ’ .
Degree of Cover 1178 cm?
At 3 times Root Weight Fine Root 9.61 1.64 0.43 0.08
g Main Root 25.99
| Degree of Cover 352 cm?
Control Root Weight Fine Root 3.52 0.12 0.03
g Main Root 10.44
(Mean of 3 trees) * Extent of Branch

1961 4£ 3 FIz 22 S h i 3BAH# Tooie Table 2 1o R L - falFRBR O R MES TR
& Table 19 D &3 h TEGMADR & S HERMEIER O 3 EaHEs o ucik\Wis. Ficdb
BT R FE TS Tho 7oA I FENCH XIF Ui B gt ofs | EHER
X, < ABWLR 12 SHEE 3 EOMK, EkoRRLR F 14 SHRE 3 mamX,
HMBEBRZODRICEOMER 3 B0 R R L OEAER O S0 3 7 ry 7 15 KD\
THELICL A, TOHTER Table 20 DXk Tho TAEIL /oL, FEZIHL
Bleino fohd, HERERKIIH THIMBIZ £ S Tk, L2508 o % TR RioonT
2.% 2 Table 21 O L ¥ ) THERMABRE /IS S BRADENCH_FHN L FELTUW b
A -3

ROBEE ML Table 22 O ¥ % b T L BILFE L TIRENRL, BLD [ RBH\]
LR TIHFL S H= Tl

ROBRUIRTED ONHBROG & & FIRk, 0E, MQEMC—E QML R H LB
otz JERE% Fig 26~32 1R, ZOHEDEIERL Table 23 0L ¥ hH T, MH,
SRR E L e ds o e

IV. 2 % (Consideration)

HROETIZ L » THEGWRZ LT EEE Bic b, bhbhdd FhEiED 375t
FTHOHINREROT ERICRZ RO L FHE2E T L W52 Tha. Lavdhk
REBCTIIEARL BD, HATERCIRBFHFRCEVELEI MEXR30DF
DIEREH e ERRDOIBEBITI L ) —BOREEELES. ToOLDE) LTHEAKIEOIER
DECRROPFEI—BREELE T LR, bhbhdEBBEREAFIEENC ST
BZARGEORRFAE T 3 EEDOAFOFMIC 1m REEOMERT, TOFHNIDOWT
EKELD 10em D FICXLY ZOFICEENEAXFBPDOLELLE L WTSBIVWHL TE
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Fig. 23. Sugi root untreated by fertilizer.

Fig. 22. Sugi root treated by fertilizer

at 3 times.
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Table 19. Growth in Height (cm.) (for a year)

Sign UG S 3S
Sign |7~ ___ T ' App. at one App. at one |  App. at 3
Fertili ri Method times into times on the times on the
.| Terulpe ~~-—_| underground surface surface
i : |
AS (Amm%nium Sulfate) N=21% 1 26.6 264 26.2
) 1 = ‘
6:4:3) | 27.5 28.7 284
CH DAL 125
FA (10:6:7) 26.8 24.1 284
JR ZFLw F 145
MU (Methylen Urea) (13:9:12) 26.8 314 215
A = o8 — & R 21.5 — —
(Methylen Urea) (N=40) ’
B D ok B R
ME (Micronutrient Elements) 223 22.7 223
2 F % 4 b B 262 — _
(8:6:7 and MgO 3) .
Z — /\0 — y“ l) —_ 206 . .
(Micronutrient Elements) -
Control o
Co (Untreated) 19.0 — —
Table 20. Weight of Roots
Te— Block
Fertilizer - 1 2 3 Mean |Comparison
& Method \\
Co 452 38.0 27.6 36.9 100
AS-UG 494 51.5 48.2 49.7 135
MU-3S 50.2 27.7 38.8 38.9 105
FA-3S 27.2 20.1 40.2 29.2 75
ME-3S 389 37.7 37.2 37.9 103
Table 21. T-R ratio
T Block '
Fertilizer ~._ 1 2 3 Mean |Comparison
& Method ™
Co 1.88 2.76 1.59 2.08 100
AS-UG 1.82 1.32 241 1.85 89
MU-3S 2.09 3.79 2.84 291 142
FA-3S 2.28 1.79 237 2.15 103
ME-3S 3.01 3.05 3.18 3.08 i 140
Table 22. Vertical Distribution of Fine Root. (Fresh Weight)

— —~_Depthin Total
Fertilizerw 0-10 10-20 | 20-30 | 30-40 40-50 | 50-60 | 60-70 | 70-80 Weight
& Method 1 , g
Co 52 | 128 09 | 08 05 | 04 | 07 | 02 | 215
AS-UG 6.6 6.8 3.0 1.0 i 02 0.2 0.2 0.1 18.1
MU-3S 1.3 18.2 24 1.0 : 14 0.7 0.5 0.1 25.6
FA-3S 1.5 10.0 1.7 0.5 13.7
ME-3S 3.3 15.3 1.8 0.7 ‘ 0.6 21.7

(Mean of 3 trees)



Table 23. Porosity of soil in Fertiizer-use farm
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i

Depth 5 cm. | 40 cm
Block T o

Comp- Comp-
h 1 2 3| Mean COMP- 2 3| Mean | COmP-
Co 724 73.7 724 72.8 100 75.0 71.8 73.2 73.3 100
AS-UG| 821 80.9 73.8 78.9 108 74.7 64.2 76.8 71.9 98
MU-3S 69.6 73.0 79.8 741 102 72.8 73.2 71.1 724 929
FA-3S 779 73.1 77.9 76.3 105 74.9 75.3 75.6 75.3 103
ME-38 76.1 77.1 78.8 71.3 106 759 73.9 78.5 76.1 104

Fig. 26. Sugi root treated by Ammonium sulfate into underground. (AS-UG)
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Fig. 27. Sugi root treated by fast-action fertilizer at 3 times. (FA-3S)
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Fig. 30. Sugi root treated by micronutrient at 3 times. (ME-3S)
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untreated by fertliizer. (Co)

Fig. 31. Sugi root

treated by fertilizer (Co)
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FRHIE A BB IN TR R D FEKEREL L3I o T 2 RN
ELoh, HIT KPR BRTOTIE /v Ebhl:. BRD S A4 7B L
o ChIBEE T TREIN BT AFIIREYE, < VIEREE VWb 3aM, PRk
TUESATELTD FD X5 IHEI T ERE TN/, AXOHIIEETIEELO
BEdbo T, —EEUTOAMBED L 2 AT AT L2 TYRICEEICREZ LRI
ZREEETT HESR LDONTHILT 20 RUIKFHITIE > T DTIE 7o & b
BIND. & IARH ARBHIZILERD - WARBET L TR E S 2 < 230,
TAELIESE 5 AR I ZIETIC DR TE 72 0 EKRIEA LT 8 ) KRGVEHIET F 05
Tho THRRDFEE L TAHDOELAE> Tuigo.

SO KRB TERE O L HT bbb AKICH> THENZ W L &EL UL, T
DEFDAED 5 b FFERDWHE TS 32 TMHO S AOHH T RITEAEELRTEL WS 2
rhEZ bharbiiig. <Y OBE, SHEMORENACERTHELSE0E
TR HE LB AR A AT 20 TRV W IEREZBRS.

L L3 A EIOFHE TIL 100 ce JHFIHEIC L 2 ALBEOAIE ThH-> TRREIZ W L
HEIN, FHIISBOFE L ERICELRILIL DI,

T Lo TRHBRAD F 4 7 ICE AR 52 5 2 LRHEET, 1EHOHEE CILBETESR
DORICEEB LI, 2EHTMIE L HE L OBRITIEZF T/, #EHMCIHREF X
IFLTHHTECEFREDENRZ SR, # Tl BRI JIF-T#8, #TFHgo
BOEZDIREFRT 2O TEL U LABROEEERCERT 2D TIX v e Bz bk,
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Résumé

In forestry it is very important to improve the stand or the soil for planting or
promotion of growth of trees. For this purpose, many treatments have been practiced,
such as irrigation into stands, pre- or post-planting cultivation, mulching, weed control
and fertilization. And it is conceivable that these treatments affect the mechanical and
chemical composition of soil and the volume, weight and type of roots.

In this study, surveys were made of the roots of young Sugi trees (Cryptomeria
japonica D. Don, Japanese ceder) affected by the treatment of irrigation, cultivation
and application of fertilizer in Nagasaki, Miyazaki and Kumamoto Districts.

The results of the surveys are summarized as follows.

(1) TIrrigating-test Farm

The test plot was irrigated by infiltration from the upper stream all through the
year (Fig. 1), and the treatment promoted the growth of trees in height and diameter
at the ground level (Table 3). The horizontal distribution of roots of treated trees
was wider than the control (Table 6). And it was clear that the vertical distribution
was connected with the water content (Figs. 2, 3, 4 and 5). The soil conditions were
as shown in Tables 4 and 5.

(2) Cultivating-test Farm

~ This farm bad been plowed for cultivating crops for a year before trees were plan-
ted, and a crop was grown among the rows of trees after Sugi trees were planted. And
this root survey was carried out after two years had elapsed. The soil conditions are
shown on Tables 7-11. According to the tables, the cultivated plot had larger porosity
and higher water content than the control plot, and the deeper the soil-layer in the
cultivated plot, the lower the air content. The height and the weight of trees and
tree-roots in the cultivated plot and the control plot were as shown in Tables 12 and
13. The tree-roots in the cultivated plot were wide, weighty and deep, although the air
content was less in the deep layers. (Table 14 and Figs. 7-10) This fact may indicate
that the plowing of forest land would cause high porosity of upper soil layers and
promote the growth in length and volume of roots.

(3) Fertilizer-test Farm

In the fertilizer-test plot set up as shown in Tables 1 and 2, the application of fer-
tilizer at three times during spring and summer seasons and the application of slow-ac-
tion fertilizer (methylen urea) promoted the height growth extremely (Tables 15 and
19), while the effect was not clear in the root growth (Tables 20, 21 and 22) except
the test in 1960 (Tables 16, 17 and 18). And it is suspected that the chemical trea-
tment to the soil does not affect the volume or the distribution of roots, but it affects
the activity.




