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Table 1. The soil properties of treated root region at the valencia orchard.

Treat. Sampling Treat. pH O.M P,0s K0 Ca0 Mg0 CEC
date date’ code’ (%) (kg/ha) ———— (m.e./100g soil)
A 5.0 6.0 981.9 1793 17972 722.9 18.4
B 5.7 6.4 976.0 1132 12300 800.5 21.4
Oct.28 Feb.28 C 5.8 1.7 676.6 342 3685  262.0 5.4
1989 1990 D 6.0 1.9 731.5 385 3890 176.7 4.6
E 6.2 1.5 586.6 354 3755  236.1 4.3
F 6.4 1.4 577.9 303 3008  323.3 5.3
A 6.3 5.3 949.9 255.5 14283 310.0 15.5
B 6.2 4.5 949.1 273.5 13362 356.5 16.6
Oct.28  Sep.28 C 6.6 1.5 948.6 234.6 9541 194.5 7.0
1989 1990 D 6.5 1.7 959.0 308.5 8707 177.4 7.4
E 6.7 1.7 957.0 214.5 12549 165.6 6.6
F 5.9 1.9 846.3 186.4 3954 240.5 7.5
A 6.5 4.2 631.5 281.2 18980 188.4 14.6
B 6.1 5.1 700.,9 286.8 16872 289.7 15.6
Oct.28  Sep.28 C 6.2 2.8 808.7 318.1 16938 148.6 9.1
1989 1991 D 6.6 2.8 1003.4 333.4 18514 169.2 9.7
E 6.7 2.5 573.7 328.6 21698 103.0 8.5
F 6.4 2.5 7557 282.8 12428 101.2 10.0
A 66 2.6 593.3 233.7 7055 306.0 7.4
B 6.7 2.9 329.0 305.3 7529 482.4 7.2
Oct.28  Sep.28 C 6.6 2.0 598.6 439.8 4297 229.7 6.1
1989 1992 D 6.7 1.6 187.0 204.0 4220 393.3 5.9
E 6.7 1.8 270.0 261.0 6788 507.8 6.1
F 6.4 1.9 273.8 230.5 4939 259.0 5.9

"'Soil of 30cm depth from surface, belongs to gravel sandy loam.
A mixing bark compost with soil of all dose fertilizer
:mixing bark compost with soil of half dose fertilizer
:mixing vermiculite and perlite of all dose fertilizer
‘mixing vermiculite and perlite of half dose of fertilizer
: digging soil only, mixing none,all dose of fertilizer

> B <> i = RN qp Bl ws |

tall dose of fertilizer by surface broadcasting
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1.Mixed with bark application of all dose

2.Mixed with bark application of half dose

3.Mixed with perlite and vermiculite, application of all dose
70~ 4 .Mixed with perlite and vermiculite, application of half dose
5.Deep application of all dose
60— 6.Broadcasting of all dose

40—
30—
20~

10f

% of roots in a pedon over roots investigated

Soil depth below surface(cm)

B — ~ BELLD0SE a2 Ve HR EHAS AR M AR AR BRI — SR 2R AR SRAER [F) M R R B & 40
Fig. 1. Roots distribation at varied soil depth after 1 year of root-region
treatments on Valencia orange at Chia-le, Kuang-shan.

1.Mixed with bark application of all dose

2 Mixed with bark application of half dose

3.Mixed with perlite and vermmiculite, application of all dose
4 Mixed with perlite and vermmiculite, application of half dose
5.Deep application of all dose

“r 6.Broadcating of all dose

40}~
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10
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Soil depth (cm)
=~ BN SRR e P SR EHAS AN M AR SR PR B AR SR AE TN R HE SR VR B 2 53 1

Fig 2. Roots distribation at varied soil depth after 1 year of root-region

% of rootd in a pedon over roots investigated

[

treatments on Valencia orange at Chia-le, Kuang-shan.
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Table 2. The effect of the root-region soil treatments on the yield and quality of valencia

fruit'. ‘
Treat, Surveying Treat. Single Fruit Fruit Circle Peel Juice Brix Acid. Sugar- Yield
date date code’*  fruit length width length thick. acid (kg/tree)
wt (g) (mm) (mm) (cm)  (mm) % % ratio
A 158.4 64.6 66,2 20.8 3.17 59.7 11.8 0.87 14.1 95.6
B 159.1 64.6 66.2 20.8 3.25 58.7 11.8 0.90 13.1 101.3
Oct.28 Mar.14° C 167.3 65.5 67.2 21.1 3.58 53.6 11.6 0.76 15.2 98.7
1989 1990 D 163.3 65.9 67.3 21.1 3.29 53.6 10.8 0.87 12.5 100.1
E 160.7 64,5 65.4 20.9 3.27 6l.4 11,1 0.85 13.2 107.1
F 152.8 64.9 65.4 20.5 3.29 61,3 11.1 0.87 13.0 104.4
A 179.0 68.0 66.2 — 3.4 58.0 10.5 1.0 10.5 59.8
B 175.7 67.4 66,2 — 3.0 58.4 10,7 1.1 10.3 57.9
Oct.28 Mar.27° C 164.6 66.0 675 — 3.6 58.0 10.9 1.1 10.5 57,6
1989 1991 D 153.4 64.3 67.3 — 3.4 59.0 10.9 1.0 10.9 56.2
E 158.6 64.1 66,4 — 3.4 58,5 11,0 1,1 10.3 57.3
F 158.8 64.4 65.8 — 3.6 5.2 11.1 1.1 10.7 56.1
A 151.9 6.43 — 20.283.55 58.4 10,35 1.00 10.69 43.32
B 152.6 6.52 — 20,503.55 56,1 9.88 0,92 11.07 39.65
Oct.28 Mar.25° C 155.9 6,59 — 20,63 3.67 58.1 9.74 0.99 10.71 42.25
1989 1992 D 152.1 6.42 — 20,44 3.68 57.3 10,10 0.99 10.64 43.48
E 145.9 6.29 — 20,10 3.31 57.1 10,27 1.01 10.72 35.90
F 144.8 6.51 — 20.41 3.48 56,8 10.07 0.99' 10,48 41,73
LSD5% NS 0.26 NS 0.34 NS
A 163.5 6.56 — 20.853.95 57.3 10.46 1.85 5.65 34.91
B 163.8 6,70 — 24,24 468 61.1 10,46 1.81 578 37.00
Oct.28 Mar,1* C 157.1 6.53 — 20.63 4,55 57.0 10.38 1.99 5.21 33.62
1989 1993 D 148.6 6.44 — 20.47 3.95 61.7 10,72 1.80 5.96 34.43
E 155.2 6.42 — 20.56 4.50 60.1 10.91 1.83 5.96 36.47
F 167.3 721 — 21.16 4,05 58.3 11.04 1.70 5.49 39.32

Wo significant difference among six treatments in four surveyings except LSD
presented.

"The same as table 1.

Measuring yield by one time harvest.

“Fruit weight determined by the average of the oranges per tree sampled.
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Table 3. The orientation effect of fruit setting by different root-region soil

treatments on the qualtity of valencia fruits.

Fruit-setting Single Fruit Fruit Circle Peel Juice Brix Acid. Sugar-

direction fruit  lenghth width length thick. acid.

wt.(g)  (mm) (mm) (cm) (mm) % % ratio
East 152.4  64.4 65.1 20.5 3.24 59.5 11.5 0.85 13.6
South 162.4 64.2 66.6 20.9 3.35 59.4 11.4 0.82 14.0
West 166.0 66.6 68.2 21.3 3.36 60.8 11.2 0.86 13.2
North 160.4  65.6 66.2 20.8 3.27 60.4 11.4 0.81 13.4

'Root-region treatments placed in the east side of each treatment on Oct.28 ,
1989 and harvest sampled on Mar. 14, 1990, No significant difference among
four directions for all characteristics presented.

“Two fruits sampled in each direction per tree.
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Table 4. Leaf analysis data of valencia tree under root-region soil treatments.

Sampling Treat. N P K Ca Mg Fe Mn Cu Zn B
date code’ — (%) (ppm)
A 2.60 0.12 1.35 1.71 0.23 73.6 41.0 8.20 12.3 35.1
B 2.61 0.13 1.43 1,57 0.23 71.8 32.1 7.52 12.4 36.6
Sep.18 C 2.70 0.14 1.43 1.77 0.22 81.1 42.0 8.13 13.3 34.7
1990 D 2.67 0.12 1.36 1.90 0.22 84.1 43.4 8.13 13.5 36.9
E 2.66 0.12 1.33 1.71 0.21 80.8 47.0 7.76 13.6 35.1
F 2.82 0.12 1.44 1,91 0.19 84.4 56.6 8.47 13.5 35.3
A 2.79 0.14 1.34 4.74 0.23 57.3 29.1 10.4 21.4 17.8
B 2.68 0.12 1.36 4.81 0.22 63.7 26.9 11.8 23.8 17.8
Sep.20 C 2.86 0.12 1.39 4.57 0.21 62.5 36.9 11.4 23.8 15.8
1991 D 2,70 0.14 1.49 4.39 0.24 60.5 28.2 11.5 22.8 20.8
E 2.73 0.13 1.43 4.34 0.23 54.4 30.0 15.0 23.9 18.5
F 2.83 0.14 1.34 4,38 0.24 54.1 37.5 10.2 21.6 21.2
A 2.93 0.15 1.48 3.90 0.44 94.0 42.6 20.8 24.8 12.6
B 3.02 0.16 1.46 4.15 0.47 73.0 30.9 12.9 33.9 33.7
Sep.8 C 3.01 0.16 1.55 3.88 0.42 73.0 27.9 10.8 13.7 22.1
1992 D 2.77 0.14 1.45 4.64 0.48 61.0 48.0 10.6 20.8 31.6
E 2.93 0.15 1.44 4.01 0.46 66.0 31.8 10.7 17.0 30.0
F 2,93 0.16 1.55 5.38 0.47 97.0 41.9 12.3 28.0 33.2

'The same as table 1.
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1.Mixed with bark
2.Broadcasting of all dose
3.Miexd with perlite and vermiculite

4 .Deep application
g0 - p app

Root length in a pedon (50X 50 cm profile}) (cm)

15 25 35 45 55 65
Soil depth(cm)
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Fig. 3. Root length at varied soil depth after root-region treatments on sugar

apples at Pei-nan.

1. Mixed with bark
2 .Broadcating
3. Mixed with perlite and vermiculite

90—
80

4 . Deep application

70

30
20—

0k

Root length in a pedon (50X50cmprofile)

. }5 25 35 45 55 65
Soil depth below surface(cm)

B Y ~ ERRGE IR AR R —E = A SRR FERE R B
Fig. 4.Roots length distribution at varied soil depth after 1 year and 3

months of root-region treatments on sugar apples at Pei-nan.
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Table 5. Leaf analysis of sugar apple tree under root-region soi! treatments.

Treat. Sampling Treat. N P K Ca Mg Fe Mn Cu Zn B
date date code (%) (ppm)
A 3.27 0,28 1.6 1.91 0.30 30.9 68.2 11.8 22.6 9.2
B 3.04 0.33 1.6 1.980.30 29.4 64.7 11.8 22.2 12.2
Feb.28 May.16 C 2.77 0,30 1.7 1.93 0.28 39.7 67.7 13.2 21.4 11.1
1990 1991 D 3.150.32 1.8 1.67 0.31 36.9 72.5 14.4 27.4 15.3
A 3.34 0.23 1.6 1.00 0.16 63.0 57.7 15.2 16.8 25.5
Feb.28  Jun.13 B 3.63 0.24 1.8 1.42 0.44 57.6 63.9 14.6 19.7 22.9
1990 1992 C 3.320.22 1.7 1.180.39 54.6 50.9 16.0 18.5 22.9
D 3.710.24 1.5 1.56 0.41 60.4 55.3 16.1 22.1 25.7
A 3.050.16 1.28 1.15 0.32 55.8 65.3 7.2 10.6 39.6
Feb.28  Jun.10 B 3.10 0.16 1.22 1.20 0.32 58.5 68.5 9.8 9.6 44.6
1990 1993 C 3.080.17 1.256 1.18 0.32 55.0 66.8 8.7 12.3 38.0
D 3.12 0,16 1.27 1.18 0.31 56.3 62.5 7.8 14.9 40.8

'A : mixed bark compost with soil

C:digging soil only, mixing none

broadcasting

B! mixed vermiculite and perlite

D: traditional fertilizing by surface
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Table 6. The effect of root-region soil treatments on the yield of summer and

winter harvests and fruit size of sugar apple.

Harvesting season Treat. Summer production Winter production Total
code’ . yield
Summer Winter Yield fruit Yield fruit size (kg/tree)
(kg/tree) size (kg/tree)
Jun.25  Nov. by wt. (g) by wt. (g)
1990 1990 A 2.4 289.4 12.60 409.3 15.0
[ [ B 2.2 223.1 10.58 324.5 12.78
Sept.7 Feb.20 C 1.8 265.0 11.52 365.6 13.32
1990 1991 D 2.0 278.8 11.65 359.8 13.65
LSD 5% 0.66 40.0 1.15 45.2 2.42
Sept.10 Jan.Z29 by fruit Rad.(cm) by fruit Rad.(cm)
1991 1992 A 10.96 12.3 6.40 13.2 17.36
[ I B 8,96 10.3 2.02 11.6 10.98
Oct.20 Mar.b c . 8.37 10.5 5.95 13.2 14,32
1991 1992 D 9.56 10.8 5.60 14.2 15.15
LSD 5% NS 1.65 2.54 NS 4,82
Aug.6 Oct .26 by fruit Rad.(cm) by fruit Rad.(cm)
1992 1992 A 10,12 11.9 8.53 12.6 18.65
[ [ B 9.36 9.4 2.62 11.8 11.98
Oct.21 Feb.28 C 9.96 9.4 6.76 11.6 16.72
1992 1993 D 9.56 9.5 5.60 11.8 16.16
LSD 5% NS 2.88 3.12 NS 4.82

‘Root-region soil was treated on Fab.28,1980;and size was determined by 8-10
fruits per tree,

*The same as table 5.

S S FEARIR RS P E SR B TR R, A TEAR I B B EARSR AR
S [F DA A b gt e R SR B S A L PR A R M B PR A R B T IR A R
EOEERE ST > HATHAS R 1 R L R R A BN R SR AR A R —E TN T U
R o PRRETE 0 B E S R R SRR o (ERRRRIA R E S ORI



38 ECAY = LR A

T 5 SRR A PR B (AR R A HA BRI R » LR A B M PR T B SR DR RS -3
BB R SRR RERE T » (B RE RS FE MR B E R IR B E RN
B o B m PR R B S R REER R AEREFEER » DS RS g
INS=EE i B R TS E R - WESEEREREERNS - NRBNZE
BERFCAHEREC BE B ARG HEIERE BRI A » RS RER R
FEARER » BRI - BT SR i B O TR o MER RS R
RERRI SR SR B AR ©

Fb ~ BHRREET FRBEE S 3RO

Table 7. The soil properties of treated root region at the sugar apple orchard.

Treat. Sampling Treat. Soil pH  O.M P,0, K,0 Ca0 = Mg0 CEC
date date cade’ depth % ( kg/ha) (m.e./100g)
A 0-20 5.1 1.7 9419 463 3285 184 5.3

21-40 4.8 1.6 554.4 362 1709 155 5.4

B 0-20 5.1 2,1 870.3 636 3114 228 6.7

Feb.28 Jan. 24 21-40 4,7 1.5 661.2 513 1339 135 6.5
1990 1991 C 0-20 4.9 2.4 970.2 571 3279 230 5.3
21-40 4.8 1.4 747.3 542 1905 925 5.3

D 0-20 5.9 1.8 758.9 412 5168 99 5.0

21-40 5.8 1.5 543.7 412 3405 279 5.6

A 0-20 5.5 2.8 961.5 1133 11105 851 15.0

21-40 5.3 1.7 582.3 362 7350 201 13.4

B 0-20 5.6 2.4 960.2 1181 10308 520 14.3

Feb.28 May. 22 21-40 5.5 2.1 958.5 897 8565 414 13.3
1990 1992 C 0-20 5.3 2.6 959.3 1181 8489 249 14.9
21-40 5.2 2.0 959.7 800 8069 279 13.6

D 0-20 5.9 2.7 958.5 964 10588 642 14.3

21-40 5.6 2.1 957.6 564 6987 348 12.8

A 0-20 4.8 2.4 39 1417 6799 585 5.4

21-40 4,9 2.9 585 484 4449 309 6.0

B 0-20 5.4 2.3 1408 482 6337 347 5.5

Feb.28 Jun. 19 21-40 5.2 2.5 1092 747 6391 501 5.4
1990 1993 C 0-20 5.1 2.4 1396 969 5753 434 6.9
21-40 5.1 2.7 594 684 5543 1056 6.9

D 0-20 5.0 2.2 1678 856 5375 199 5.8

21-40 4.6 1.7 620 586 3402 157 5.5

'The same as table 5,
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Study on the Effect of Modifying Root Region for Fruit Trees
Te-Chuan Su and Moa-Shen Chang'

Abstract

The effect of modifying root region for valencia in Kuan-San plot (soil
condition as Chulu series, FCC:G, schist old alluvial soils) by mixing bark
compost, or vermiculite and perlite with soil, or just digging but mixing none
in 120x50x60cm volume under tree canopy might induce root system depth from 20
cm to 30 cm under the ground surface after 4 months and to 50 cm (concentrated
from 30-45cm) after 1 year. The most satisfactory one was mixing bark compost
treatment, which caused the deepest root system and with the highest CEC and
organic matter content in 3 years’ investigation. The soil of the mixing bark
compost treatment had the lowest soil pH and the lowest leaf N content among
these treatments just in the first year. There were no significant differences
on leaf P and K content, fruit yield and quality of valencia fruits in all
treatments during the 3 years.

The results of root growth for sweet apple trees in Pei-Nan plot (soil
condition as Feng-Lo series, FCC:L, schist old aliuvial soils)were the similer
to the valencia’s. The bark compost treatment was also the most satisfactory
treament which induced the deepest root system to 50 cm(concentrated from30 to
45cm) after 1 year.

There were no significant differences on the soil pH and the leaf nutrient
contents by leaf diagnosis in all treatments, but the mixing bark compost
treatment which showed very good effects on yield and quality in 3 years’
investigation was significantly different from fruit size or yield in summer

and winter frults compared with non-bark compost treatments.

Key words: Valencia orange, Sugar apple, Root, Soil reclamation, Media.
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