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Studies on the Cultivation of the Foreign Pines in Japan (][ )
Effect of Root-Pruning on the Growth of Loblolfy Pine

(Pinus Taeda Linn.) Seedling,
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Table 1 Size of seedlings before root-pruning

T Facte . .
s s mxme | MeEXIR| 4 R OB
AL Treat \\ Height Diameter at base Tap root Total fresh weight
N (cm) (mm) (cm) (g)
fE U7 Non root-pruning 6.6 + 1.8 1.4 = 0.1 8.4 + 0.8 0.25 + 0.02
164 14 root-pruning 7.5 = 0.7 1.5 + 0.2 8.7 + 2.3 0.27 = 0.02
26 4)M 24 root-pruning 7.3 £ 0.4 1.4 + 0.2 10.1 + 1.6 0.24 + 0.08
1N B A DK LB
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Fig. 3 Soil profile of the experimental nursery

Fig. 2 Planting map of sample seedlings

by )
e 9 0 o @ o ) ~—
g g Casc s $? T N 'SS/&A\ Z
o o A — .
E C A B 8 X g 8 g + 4 g /‘\\\ 1 —Horizon
eegeoges g NSO
k1 54 LT T
® 6 © o ® o 5on& .Vhﬂ'5¥ _
A B € A B ¢ IT;m - ‘\‘ s\' \'\| ' | 2—Horizon
® [ ] ' . . ) .
B ¢ & 8 & ¢ * -*M(.,.‘-.RAT__?_.
4 ® © -] 3 ® - ’ k (\ .
© A BoC A B R \ '\ A o Q | 3—Horizon
B2 0ol o FOAN T
g g e \ - O O e,
A N | Q 4 < Q
N 4 —Horizon
®
c A % - [
150 ©

A Non root- pruning
B eree 12 Root- pruning

C reees 24 Root- pruning

ORZE Investigation at Ist year after planted

@ Investigation at 2nd year after planted

EIE—O0~37m LU BOREEC A, B, dopk, BE: 3, BEEKH 8,8
gﬁﬁb, ;ﬁ[ﬂﬁ 2\,
B2 —37~Tlm B, FELFGNRIL, BEE: WE, BEEkM: B, B ML, e &

t?o
3B —T1~103m EBE, MG, HEE: 00N, BREKME: B, B A, M

ZLETs,

F4E—103emBlE  IREHE, WEREES, BREKME: B, BE: O B 20, BEL,

C OO LER ORI, B0 X 5 CEEITMOEIF THELLTVDH I LTHDT,
DREIEEHL ARV E TR Tr b, BAOHTUREL » LBENAREThHS, F2BOTIMOR
SFTRBELEY B IR SDFEHCHER LTI EIATHOT, REFHOBREERL VAT
T OBERITHBNRETHD, L2 TIDOFE TIHEIEN BN Y 5L, HRORBL
HBFRERBLTNBR ERLNETHD 5,

FE L D 20cm, 50cm, 90cm, 120cm DAE L  FEEXRE LS L HERIFE 2RO LR TH?
o
19594 L 19604E D fi IR & MK IR 3D &L 35 ) Thho 7ods, 195451 H1968F D 5 7 F
Mo KJEEME, FYHEE15.1C, ERESIRTE 25°C, EREQIETESES,5C, RfEg (+)
118.3, (—)2.8, FVHiBET4.0%, MKE1804mTH D7z,

>
—



52 #

LN e o> N T

Table 2 Analitical results of soil in experimental nursery.

3n

(1) HEpEIMLEL Mechanical composition
* e o om o lm ow | m p | wolowm o+
8 Soil Gravel and debris | Coarse sand Fine sand | Silt Clay + e
”‘ depth (>2mm) (2~0.2mm) | 0. 2~0 02mm) (0.02~0.002mm) | (0. OO2mm) Texture B
—— | % % % SCL
1-Horizon 1.40 1184 ! 57 34 10.56 19 08 (Sandy clay
0~37cm ‘ o | loam)
SL
2—Horxzon ‘ 3.51 9.55 59.90 17.96 12.48 (Fine sandy
(37~71cm) | loam)
SL
3-Horizon 3.95 13.63 62.18 12.28 11.58 (Fine sandy
(71~103cm) loam)
B I LS
4-Horizon 28.05 ‘ 20.29 68.03 6.28 5.07 (Loamy fine
(103em~ ) ‘ | sand)
® P p, A e SRR BRI AT X 5.
i g (2) fbEny ik Chemical properties
3 : , TERERT TS
H K 5 ! orm Eiﬁlﬁﬁfﬁ'{yl 4 C 4 N o/N N/; Hel soluble
. Soi ; 1 ch i’ )
e Moisture |, 2205) | (g | ey | TowlC | Towl-N P2 O | ¥ O
 1_Horis % 1 % % %
i 1-Horizon 2.5 5.3 | 4.5 6.2 121 0.093 | 13.0 | Trace | 0.007
( 0~37cm)
2-Horizon 2.0 4.9 4.5 13.5 0.36 0.039 9.2 Trace | 0.007
(37~71cm)
3-Horizon 1.9 4.9 4.5 14.0 0.16 0.014 11.4  Trace | 0.014
(71~103cm) \
4-Horizon 1.3 5.6 4.5 6.8 0.09 0.010 9.0 Trace | 0.013
(103cm~ )
(% on air dry basis)
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Table 4 Growth state in the 1 st year after planting

(1) £ Top
\\ 15 Facters e _ = ‘ = . ,XX o
— = el Box E & ﬁlf;ﬂ H 1;: o ;ﬁ{ ?®$1ﬁ§1 Aﬁg)sfzi'(‘?_iﬁfx o EE
- 5 e T . iameter o wnber o verage len; verage diameter .
A X Plot T Height Diameter at hase Crown branches of branchen of branches Dry weight
e 9 W (cm) (cm) (cm) (cm) (mm) ()
™ Non root—pruning plot 35.7+9.9 1.27+0.1 13.4+4.8 9.7+4.9 7.4+1.6 3.0+0.6 17.8+8.7
% 1% E)Jot—pmni%ﬁg plot b 32.4x7.6 1.13+0.2 13.3%5.1 7.3+4.9 7.3+1.1 2.9+0.7 16.8+8.0
7
7 2 :i]ot-pmning plot 35.8+7.1 1.25+0.49 9.3+3.6 7.0+£4.0 6.4+1.4 3.0+0.3 17.7+8.8
7
2 # T  # Root.
o t qult t Pendant rsot
: ap rou at roo endant r50
Facters | mxr | BEE P _ _ B EE
Masir. | Maxim. BRE ruEsy ¥ wng lespee ¥ R (PR E T/R
- | um de- * Total | Average |[H & % Total | Average |5 & piig Total | Average | Dry
R wmn _?X length | length | Average length | length | Average length | length iont
Plot \ pansion | €pness | Number | of roots| of root |diameter | Number | of roots| of root |diameter Number | of roots | of root | Vo 8™
4 e (cm) (cm) (cm) | (cm) (mm) (cnv) (cm) (mm) ‘ (cm) (cm) (2)
Nog‘rm{%]pruning[%lot 1844-36| 105+8 |1.0x— | 96+5 " 96+5 6.6+£1.97.7+0.9)556+207 7C=17 [2.0+0.310.3% 2.9{399+101| 45+24 |8.7+4.6[2.15:£0.43
yés%mglpm%ﬁng%lot 149:!:195 113+5 {1.3+0.5/140+£49| 105+7 (7.3+1. 9:6 3+1.74044141} 6248 [2.0%=— (16.0+10.8/439+74 | 38+18 (9.2+3.6[1.83+0.16
1
éooszmﬁng%mt 169+16| 112+5 1.7:!:0.9‘! 173+80| 110+185.9+0. 9:6 7+1.7517+204] 75+11 [2.3+0.617.0+ 9.0:558:1:296 3342 (9.3+3.91.94£0.08

W EBIOBORKELL 2om Bhicr Z ADFEEER.

Average diameter measured Jcm distance from the base

€L
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Fig. 6 Distribution of number of roots by
distance grade from stem in the 1

Fig. 5 Distribution of number of roots by
depth grade in the ] st year after

Pplantation st year after plantation
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The percentage of each depth grade show the
total number of root as 100%
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By b OEEEIHABSAREIZE 6 RIcL > Th2 5 X 51T, £RREOSOEITILITZEA
FERREDLRIHDRN, FHRBRR Y E U TRISBEE A ot L 7o L R10om o 5 ISR AS 76
DBD, HLEERRBIZ LR T s 2 eI DR, HRE 1EAFHHOLER
HESED LRI ThHb,
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The percentage of each distance grade show the
total number of root as 100%
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Table 5 Growth amounts of one season after planting

\%;@\ ‘;M \Iﬁ \Facte“' " Height s ganzcter % h{;fe Ifggﬁ of fp oot Tf)%al fre%l WeigEt
— (cm) (cm) (om) (g)
m . ﬂt_gmmg plot 27.8 + 9.3 1.14 + 0.1 87.4 + 1.8 48.9 = 27.9
% ;ZJ ,(,ﬁ_pr[f‘ning plot 24.4 + 1.6 1.0 =+ 0.39 90.2 + 11.7 54.4 + 24.8
% %fjmﬂt%_pm%mg plot 28.4 + 6.8 1.1 =+ 0.48 106.6 + 9.8 54.3 % 31.5

HEEEICIOThMHBL 5, MELETEROEERIIRORDODRBRODEITIE LA EE
NE:E DBk, EERIPERACLRE XWHERN DO, i, MBROLRERLESY
W7 X < 15-B1er R <24 G R DIECE T 2 R AR & D B i,

2) MEEE24H

MEBEF 2EHTB 24FRAIE 6ED LB H THDO,
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Table 6 Growth state in the 2 nd year after planting
1) # E # Top.

=] ] B or | & B aE H & B o % KoTHE | RoPHER Y R % =®
Facters Diameter of Average length | Average diameter
REAX Height Diameter at base crown ! Number of of branches of branches Air dry weight
m (cm) (cim) (cm) ‘ branches (cm) (mm) (2)
" 9w K
Non root-pruning plot ’ 163 + 25 4.0 £ 0.4 94 + 11 28 + 3.3 | 33 + 5.6 6.1 + 0.4 593 = 11
e b W KX | |
2 14 root-pruning plot ( 151 + 34 l 3.8 + 0.5 89 + 18 30 + 5.8 30 £ 6.8 5.6 = 1.0 823 + 205
| —
2% 9 N K |
73 2} root—pruning plot } 172 + 11 ‘ 4.1 £ 0.2 97 x 13 33 + 5.7 30 + 6.6 5.4 £ 1.1 638 + 25
(2) # T # Root.
S P e . i ¥ " E
\ T I:E:Facters AWk B R ’- i Tlp root Flot root Pendant rdot B E
\‘\\ \\\ Maximum | Maximum B oX | EE™ % y @R E y THRE | R ER » w R E Sﬁﬁﬂﬁﬁ Air dry
- N \\\ | d H Total leng- |Average le-| Average Total leng- 1 vetr;,gef weight
ABE Sanple expansion cepness Numl Length | Diameter| ¢\ |th of roots Ingth of root| diameter Number | of roots | MBI © ©8
Plot ~._Samples umber umber ’ mber root
~—~_ (cm) (cm) (cm) (cm) L () (cm) (mm) (m) (em) (g)
® gy w x | 1| 3 | w8 | 1 | e | 27 | 1 | 109 | 9 61 | 4 | 46 | us | ses
Non root-pruning plot | 2 { 49 | 116 ’ 1| e [ 3.4 f 2 | 13.30 ur | 6.8 [ 3 2.40 80 \ 76.7
6 9o ok | 1| 0 | 18 | 1 | 2.9 { 12 | 10.80 w0 | 56 | 7 5.60 | 80 | 895
14 rootpruming plot | 2 | 367 r 127 ‘ o | — 7 | 130 | 16l 1.6 [ 14 9.80 [ 0 | 147.6
% owow ok | 1] s | 128 | 1 | s | 23 2 | a0 | 12 | so0 | 20 | 149 75 71.4
24 root-pruning plot 2 472 r 155 ’ 1 . 2.7 ’ 21.70 } 121 ' 5.0 J 13 l 12.10 93 88.0

* MBIOCBROEE,D 2om Mk ADOFHER Average diameter measured 2cm distance from the base
* HOEHHE Sem Wik z HAOEKE Diameter measured Scin distance from the base

9Lt
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CHOTD, BOBITMEIW K <R <UUHROIHZ £ <k b, HoFiHEk L OFEERIL
BRI DCR/NE DT, M EIMOBEELE L ¥ WX 0E 5 BMEGIHIK & 0 L —BiC k3 VR
R EDOHRNI,
HTHOEFTRTIHO6RICLDT LE DT, YIHROF 1 EBORETII R DD
BEROCECHOBRELY RTLONETALRID, TOMOATIIE 1EHOKBE LT RT UH
RAREDLNI, Tiobb, T TN <1547 X < 24EI0T X DN 35 MR 4 &
DO, —RICEGHFRKICHENTORKIIEE RIS D THRETIROBE)N £, ThbDE
ELEVLI 5 THO, Linl, BTHROFHFIIFE S CHHRIEGR KX TEERZ LD L
foo Eio, WRDOKFAHLFRE MG RGN IR TRk VLR AR LD bl

1R BRAGH ¢ RE 2 o0 FK
Talie 7 Relation between Root-pruning and Root-type
(A% Number)

\ MBR%LEHOME MR%2EE OBE
e * Facters Investigation atlst year after planted Investigation at 2nd year after planted
i T * * % . %
PRI Plot - ATIHLA B R AR C AR ARRR BRI R CHIR A
\\ A-Type B-Type C-Type A-Type B-Type C-Type
v oK X
Non root-pruuing plot 2 1 0 7 2 0
% 9 K K
: 14 root-pruning plot 1 2 0 4 3 2
% 9 oM K
’ 24 root-pruning plot 1 2 0 4 4 1

*HEES) O R X B See the literatare (35) by Sato
BROWMEICOVCTRBETRICRTER D, BIEHOEERR L FR UL 31T, YIBRKAREIH
RE DL TNCATORENT /e, BHOBRNE MERAREDL T, s, CHOMREK
NETEBLOW I LRFRO LRI TH D,
T 2 £ FHHIOEERIIE RO LE D THD,
ek MBH2EEN WMo L RSB

Table § Growth amounts of two season after planting

e B Facters # x T B o R ox
= R Height Diameter at base Length of taproot
R pro -

e (cm) {cm) (cm)
fEYINI X Non root-pruning plot 156 + 25 3.9 = 0.4 81 = 39
64X 4 root-pruning plot 145 + 34 3.7 + 0.5 112 = 21
LYMIX 34 root-pruning plot 166 = 11 4.0 = 0.2 126 = 11

FEHEITLIOThndk dir, MRBE2EFIHOLAERL, B 1EBOTEEKRLELLL 5k
R %R, PMEENEGIH X <BEUHIR<<KBUOHXOIEC RS Z 7D 2 ENREDLNIIENT,
BORDDRBRER DB IICIT EAEENRED LRI DI,

N =

£

~7)
Rk 7 he 7o T, EOHERR L O FROE TR ER T L L@, W Fhb T pe
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IZLEYIWIX & RENB 2D TR AV B L DR, —F, fECETROREEN£4b5
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Summary

This experiment was carried out to clarify how root-pruning influences the growth and deve-
lopment of root system of Loblolly Pine (=Pinus Taeda Liun.), and used samples were yearling—
seedlings for non transplanting. The experimental treatment was classified as follows:

1): Non root-pruning 2): 1/2 roto-pruning, 3): 2/3 root—pruning.

These seedlings were transplanted after root-pruning. The soil properties of experimental
place were shown in Table 2 and Fig. 3. The date of planting was January 10, 1653, and
investigation was carried out in the lst year and 2 nd year after planting. The results were sum-
marized as follows:

1. The number and total length of vertically growing roots were in the following order.

Non root-pruning < 1/2 root-pruning <{2/3 root-pruning

2. The number and total length of horizontally growing roots in non root-pruning plot were
a little more than those in the 1/2 and 2/3 root-pruning plot. 1In :the number of horizontal
roots in each distance grade from the stem, little difference was recognized among the three treat-
ment plots. Maximum distribution of root was at -10cm away from the center of stem, and the
greater the distance from the stem is the less the number of roots.

3. The weight of roots in root-pruning plots was a little more than that in non root-pruning

plot. The pruning of roots gave a good effect to the development of roots. The T-R ratio
in root-pruning plot was a little less than that in the non root-pruning plot.

4. Seedlings of the tap root type in the non root-pruning plot were little more than those in
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the root-pruning plot.  And it was recognized that the number of seedlings of flat root type
increased in the root-pruning plot. Accordingly, strong root-pruning makes distribution of roots
greater in the surface layer, and was recognized to produce shallow roots.

5. Influence of root-pruning on the growth of the part above the ground was not remarkable

in the two years after planting.



381

fie A8 w o fE R
Sample seedlings before planting.

a - fiE G b - Vo Yl
a:Non b1y c: 24
root—pruning root-pruning root-pruning

U b o> A= ST T

Soil profile of the

experimental nursery.

1
1-Horizon

52
2—Horizon

7 3
3-Horizon

e % foRk W
Investigation of root system Ha
4-Horizom

N I W SO § B2 B AN T NI
Growth state in the Ist year after planting.

i g1 M oK g M oK 2 Uom K
Non root=pruning 14, root—pruning 24 root—pruning

:

P VAP i U G I RN AT T e i




382

’

fit B ot A2

ook H R ®B
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