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Studies on Recovery of Tree Vigorousness (I)
T & B RX-F F BER -8 # 8 A
The effect of injection into the trunk of P.densiflom

artifically weakened having main roots only.

Tosio Chimura, Toshio Arihara, and Toyohachi Sato

Summary Four kinds of solution, namely H,0, nutrient solution containing Fe™, Tsutsumi’s
solution for water culture, and Fe™ plus Tsutsumi’ s solution, were injected into the trunk of 14-year
-old Japanese red pine, Pinus densifjora Sieb.et Zucc. Before injecti ng solution, soils within
Imin diameter around pine trees were digged out at 35cm depth, and all of the exposed lateral
roots were cut at their basal parts, Treated pine trees were supported with the ropes from
three directions to avoid wind damage. Injection was carried at every 3 ‘vear from 1973 to 1975.
Growth of the treated trees were observed for 4 vears from 1973 to 1976, Development
of the root systems under the ground lower than 35c¢m was examined alter 4 years.

A largest amount of injection, that was absorbed into pine trees, was recorded in spring,
especially in April at every year. Growth increment of the uninjected trees, which were cut off
their lateral roots, were 20% in height and 8 % in volume in comparison with those of the sound
control trees without any treatment. On the other hand, the trees injected with the nutrient solution
containing Fe™*" and Tsutsumi’s solution were recorded best growth except the control trees without
any treatment Their growth increments were 85% in height and 83% in volume against the cont-
rol trees. New root system developed well under the ground lower than 35cm in these trees,
whereas the uninjected trees did not developed their new root system,

From these experiments, it was concluded that the injection of the nutrient solution containing
Fe*and the Tsutsumi’s solution into the trunk of pine trees, OnNCe a year in spring, was most

effective to maintain their vigorousness and to develop a new root system instead of the old one.
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Trees examined on root system

1 4| B | EmEs 53 T =
Age Height D. B. H | Height of the lowest }
(4 (m) (¢m)| branch (m)
1 14 5.1 8.4 1.5
2 14 4.8 7.2 1.6
3 14 5.0 8.0 1.6
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Table 2.  REAKROHIR & WEBX 5

Treatment for tested trees

=t

BE R K m wagsg| VRLAEEN | oa om x 4
Trees testﬁg Height D.B.H II'-\louongSl‘::er of cut lateral Treatments
1 6.3 ., 80 17 Mok EF A
2 5.1 3.4 14 Injection with H: O
3 5.3 8.2 12 Fe' EA
4 5.1 9.8 13 Injection with Fe
5 4.7 7.2 13 PO I A SN
Injection with water
6 4.8 7.2 16 nietHEn " cubture
7 4.8 8.4 16 I?f_+$?%&gk
5 t i gl
8 4.6 7.5 14 b i R
9 5.5 8.8 16 i iE A
1 4.1 5.3 14 Non-injection
11 5.3 8.8 — IE [ K
12 4.9 7.2 - Normal tree
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The physical and chemical property of soil where tested irees stand

B H|F 5| P H |EREEIERUEK S B F|E A B|JL B OB BAAAR
) Depth from—— Exchacidityl Exch Ca | Total cabon| Water Perco-| Porosity a_terc )
Horizon |sface H,0|KCl | (y,) |(m.c/l00g) (%) |leuonrate (%)  |holdingCapaciy
{ec/min) v/
A — B|0 ~ 20| 4.9 4.1 25.0 0.18 2.19 70 63 45
B 20 ~ 75 5.3| 4.3 15.5 0.26 1.45 8 M 46
C | 75 55 4.5 24.0 0.1¢ .40 2 40 43




Table 4. FaHIKBE, HBIMHE

The distribution of roots in soil

F & | | ; 3t
Depth from sur- 10 20 30 40 50 60 ¢ 70
face (em) -~ Total
* R ¥
! 21 16 14 6 2 1 60
Big root Number of roots i
# || RO 2sniEY : '
10 8 6 2 1 27
Fine root Index of fine root
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Root system of sample tree (No.1)
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The annual variations of the amount of injection
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Amout of nitrogen within the dried needles
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Amout of phosphorous withint the dried needles
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Amount of potassium within the dried needles
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Table 5. MEEEROEFL
Height growh of test trees
- T )
Kinds of Ratio
injection Ntc;.s?f 1973.4 1974.3 1975.3 1976.3 | 1977.3 'g(;}}a“lf & | against
liquid trees o COnt['{)[' 2
m m m m m m
1 6,33 | 6.77(0.44) | 7.12(0.35) | 7.51(0.39) | 7.67(0.16) | 1.34
H, O 2 5.08 {5.51(0.43) [5.80(0.29) |6.31{0.51) |6.69{0.38) | 1.61 4 4
Mean ( 0.44) (0.32) ( 0.45) {0.27): 1.8
3 5.28 5.88(0.60) | 6.29(0.41) 6-92(0-5§) 7.68(0.76) 2 .40
Fe*t 4 5.14  |5.56(0.42) | 5.87(0.31) 16.44(0.57) 17.10(0.66) 1.96 65
Mean P {0.5]) {0.36) ( 0.60) (0.71) | 2.18
, 5 4.72  [5.17(0.45) |5.52(0.35) |5.93(0.41) 16.44{0.51) 1,72
“?ter 6 4.79 |5.26(0.47) |5.67(0.41) [6.24(0.57) {6.92(0.68) | 2.13 5 7
eI Mean { 0.46) (0.38) | ( 0.49) (0.60} | 1.93
ot 7 479 | 5.4400.65) |5.84(0.40) [6.33(0.79) 17.58(0.95) | 2.79
4 Water 8 4.57 |5.17(0.50) | 580(0.63) |6.66(0.86) | 7.55(0.89) & 2.98 85
culture Mean o (0.88) (0.72) { 0.88) (0.92) | 2.87
Control - 1 9 5.45 |5.48(0.03) | 5.58(0.10) | 5.71{0.13) {5.83(0.12) | 0.38
( nomrinjec- 10 4.14  [4.35(0.21) | 4.58(0.23) |4.84(0.26) 1 5.12(0.28) . 0.98 20
tion ) Mean {0.12) {0.17) { 0.19) ( 0.20) 0.68
Control- 2 11 5.32 6.17(0.85) [7.09(0.92) 7.81{0.72) '8 .62(0.81) 3.30
{ no-ireat- 12 4.85 |5.50(0.65) [6.40(0.90) r7.34(0.94) 8.26(0.92) 3.41 100
ment } Mean { 0.75) {0.91) { 0.83) (0.87) ] 3.36 i
Table 6 HBEEEOEEL
Volume increment of test trees
Kinds of No. of { | Total | Ratio
injectin test 1973.4 i 1974.3 1975.3 1976.3 1977.3 imcre- jagainst
liquid trees ment contul- 2
] ) m m m )
1 0.0104 |0.0109(3.0005) |0.0121¢0.0012) [0,0139(0.0018) : 0.01540.0013) | ©.0050
H, O 2 0.0121 10.012500.0004) |0.01330.0008) |0.0158(0.0025) |0.0182(0.0024) | 0.0061 21
Mean | (0.0005) ( 0.0010) { 0.0020) (000200 | 0.0056
o 3 0.0128 | 0.0151(0.0023; |0.019210.0041) |0.0248(0.0066) |0.0312(0.0064) | 0.0184
Fe 4 0.0156 | ¢.0190(0.0034) |0.0218(0.0028) |0.026910.0051) $0.0327i0.0058) | 0.0171 67
Mean (0.0028 b (0.003) [ 0.0064) (0.0061) ' 0.0178
Water 5 0.0072 |0.0076(0.0004) |0.0088(0.0012) 10.0118{0.0080) [0.0146(0.0028) | 0.0074
- 6 0.0086 |0.0090(0.0004) |0.0104().0014) |0.0136(0.0032) |0.0178(0.0042) | 0.0092 32
Mean { (.0004) {0.0013) (0081 0 (0006 0.0084
Fe ™ 7 0.0132 |0.0166(0.0034) |0.0216(0.0050) |0.0284(C.0068) |0.0368(0.0084) | 0.0236
W ater 8 0.0085 |0.0118{0.0033) 00162 0.0044) 10.0218(0.0066) 0.0285(0.0067) | 0.0200 83
calture Mean (0 0033} 0.0047) {0.0062) (0.0076) | 0.0218
Control- 1 9 0.0162 |0.01€2{0} (0 004) | 0.0169(0.0003) 0.0172(0.0003) | ¢.0010
o 10 | 0.0092 |0.0093(0.0001} 000“8{0 0005) | 0.0108(0.0010) |0.0121(0.0013) | ©.0029 8
{(non-injection} | Mean (0} { 0.0005) { 0,0007) { 0.0008) | 0.0020
Control- 2 11 | 0.0156 10019300 0&37) 0.0268(0.0075) |0.0342(0.0074) 10.0422{0.000) | 0.0276
12 00084 |0.0126{0 .0042) 00179 0053) [0.0241(0.5062) |0.0335{0.00M4}} ¢ .0251 100
(no-tretment) | Mean ( 0.0040) 0.0064) { 0.0068) {0.0092) | 0.0264
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