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Table 1. Physical and chemical properties of the soil before experiment.

Mehlich’s
Bray-1 Extractable HCI1 Soluble
Depth Texture pH P K Ca Mg Fe Mn Cu Zn s
(cm) %)

(mg/kg)
0~20 SiL 44 12 15 180 158 65 355 31 28 12 02
20~40 SiL 44 09 8 131 158 67 341 21 24 12 02
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Table 2. Physical and chemical properties of the soil after the experiment.

Mehlich’s HCI Soluble Bulk
Treatment Depth oH OM Bray-1  Extractable Density
¥ (cm) % ) P K Ca Mg Fe Mn Cu Zn s
(g/cm’)

(mg / kg)

0~20 45 1.2 30 142 134 76 337 34 35 1.9 02 1.30

1 20~40 4.6 1.1 17 116 170 107 363 31 38 1.8 0.1 1.33

40~60 4.6 1.0 17 63 191 121 411 31 3.9 16 0.1 1.36

0~20 5.2 1.4 52 246 361 134 327 42 38 61 0.1 1.28

2 20~40 5.1 1.3 27 191 305 114 322 34 42 36 02 1.31

40~60 4.9 1.4 19 130 307 131 325 31 38 23 02 1.35

0~20 6.8 24 94 441 1464 392 268 137 50 290 02 1.24

3 20~40 6.2 1.6 67 459 576 162 325 60 5.1 82 02 1.25

40~60 5.7 1.5 35 386 487 174 366 55 4.8 64 02 1.34

0~20 6.5 2.4 87 456 1166 409 241 124 40 299 03 1.22

4 20~40 6.0 1.6 57 431 613 202 299 56 47 69 02 1.24

40~60 6.0 14 35 432 560 170 266 66 40 74 02 1.33

0~20 6.0 1.9 ! 269 658 255 298 95 53 144 02 1.23

5 20~40 5.7 1.3 35 235 407 158 321 56 50 52 041 1.24

40~60 5.4 1.0 20 185 435 175 361 40 4.4 46 02 1.26

0~20 6.2 2.3 77 379 994 414 240 116 35 242 03 1.20

6 20~40 5.9 1.3 46 410 434 184 330 49 43 69 02 1.22

40~60 5.6 1.0 24 406 323 159 350 40 44 44 0.2 1.23

0~20 49 1.0 22 127 199 102 326 31 37 1.5 01 1.34

7 20~40 4.7 1.2 14 93 183 94 364 30 38 15 02 1.35

40~60 4.9 1.3 14 101 257 119 360 32 4.1 1.9 0.1 1.37

% Treatment 1 : Sprinkling over soil surface with organic fertilizer 16 kg per plant.

Treatment 2 © Circular ditch application with organic fertilizer 16 kg per plant.

Treatment 3 : Deeply applying 16 kg organic fertilizer at a depth of 30 cm.

Treatment 4 : Deeply applying 32 kg organic fertilizer at a depth of 30 cm.

Treatment 5 : Deeply applying 16 kg organic fertilizer at a depth of 60 cm.

Treatment 6 : Deeply applying 32 kg organic fertilizer at a depth of 60 cm.

Treatment 7  Chemical fertilizer only.
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Table 3. Comparison of soil physical and chemical properties on sites of deeply applying organic

fertilizer and 10 cm away from the application position.

Mehlich’s HCl Soluble Bulk
Treatment Depth pH OM Bray-1 b tractable B .
p Density
P (cm) (%) K Ca Mg Fe Mn Cu Zn
(g/em’)

(mg /kg)
0~20 68 24 94 441 1464 392 268 137 S0 290 02 124

3A 20~40 62 1.6 67 459 576 162 325 60 5.1 82 02 1.25
40~60 57 1.5 35 386 487 174 366 55 48 64 0.2 1.34

0~20 44 1.1 25 199 134 82 385 38 41 1.6 02 1.32
3B 20~40 438 1.1 8 88 229 124 363 39 45 1.5 01 1.35
40~60 52 1.3 9 80 302 171 392 33 44 17 02 1.38

0~20 65 2.4 87 456 1166 409 241 124 40 299 03 1.22
4A 20~40 6.0 1.6 57 431 613 202 299 56 47 69 02 1.24
40~60 6.0 14 35 432 560 170 266 66 40 74 0.2 1.33

0~20 49 1.5 41 224 401 223 244 61 34 117 02 1.31
4B 20~40 5.0 1.4 32 206 461 191 267 53 44 59 02 1.33
40~60 5.1 1.6 10 171 248 116 311 33 39 15 02 1.37

0~20 6.0 1.9 71 269 658 255 298 95 53 144 02 1.23
S5A 20~40 57 1.3 35 235 407 158 321 56 50 52 01 1.24

40~60 54 1.0 20 185 435 175 361 40 44 46 02 1.26

0~20 53 1.4 26 108 522 212 280 63 4.1 84 02 1.32
5B 20~40 5.0 1.2 16 249 353 137 312 39 41 29 01 1.35
40~60 52 1.0 7 89 244 145 256 36 3.8 18 02 1.36

0~20 62 2.3 77 379 994 414 240 116 35 242 03 1.20
6A 20~40 59 1.3 46 410 434 184 330 49 43 69 02 1.22

40~60 5.6 1.0 24 406 323 159 350 40 44 44 02 1.23

0~20 55 1.7 38 292 697 188 301 71 43 137 02 1.33
6B 20~40 53 1.3 30 220 410 163 351 51 4.7 57 02 1.35
40~60 53 1.2 15 160 410 177 324 33 41 37 02 136

X Treatment 3~6 : See table 2.

A ! Soil sample was collected from the position of organic fertilizer application.

B : Soil sample was collected 10 cm away from the position of organic fertilizer application.
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Table 4. Effect of the organic fertilizer application on the distribution of root system of Wentan pomelo.

Depth Treatment™
(cm) 1 2 3 4 5 6 7
0-10 127 33 43 79 63 109 17
(2052% )  (5.00%)  (5.60%)  (6.98% )  (62%) (173%)  (2.92%)
10--20 152 160 183 225 126 136 171
(24.56% ) (24.24% ) (23.83% ) (19.88% ) (12.39% )  (9.64% ) (29.38% )
20--30 113 165 194 307 177 294 169
(1826% )  (25.00% )  (25.26% ) (27.12% ) (17.40% ) (20.84% )  (29.04% )
30--40 106 95 122 222 147 241 110
(1712% ) (1439% )  (1589% ) (19.61% ) (1445% ) (17.08%) (18.90% )
40--50 73 92 106 152 180 211 64
(1179% ) (13.94% )  (13.80% ) (13.43% ) (17.70% ) (14.95% ) (11.00% )
50--60 26 67 73 85 139 157 35
@20%) (10.15%)  (951%) (751%) (1367%) (L13%) (6.01% )
60--70 16 35 29 40 95 104 14
(259%)  (530%) (378%) (353%) (934%) (137%) (241%)
70--80 6 10 13 18 60 77 2
©97%)  (152%)  (1.69%) (159% ) (5.90%) (5.46%) (0.34%)
80--90 3 5 4 23 58
(046% )  (0.65%) (0.35%) (226%) (411%)
90--100 7 24
(0.69% ) (1.70% )
e 619 660 768 1132 1017 1411 582

(100% ) (100% ) (100% ) (100% ) (100% ) (100% ) (100% )
¥ : See table 2.
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Table 5. Nutrient analysis of the leaf before the experiment.

Nutrient N P K Ca Mg Fe Mn Cu Zn B
*) (ng/e)

Pre-experiment 245 0.09 1.81 1.32  0.79 133 45.7 7.0 12.6 30.6
Recommendation 2.20 0.12 140 250 0.26 60 25 5.0 25 25

Y | I I I I | I ! I I
250 018 170 450 050 120 200 160 100 150

3 The appropriate concentration of Wentan pomelo non-fruit born branch leaf in Taiwan

F 6. HREICH T FMEIEEARR SR E X B EBR T

Table 6. Nutrient analysis of the leaf after the experiment.

Treatment N P K Ca Mg Fe Mn Cu Zn B
X %) (ng/g)
1 238 012 148 379 031 101 318 55 123 689
2 239 013 1.5t 392 034 94 356 65 127 745
3 235 013 1.57 399 035 95 342 44 131 698
4 243 014 164 419 036 105 355 S5 116 723
5 238 014 159 407 035 98 342 47 123 719
6 248 0.15 169 428 037 114 390 49 151 736
7 244 014 170 448 036 83 346 43 159 724

Recommendation 2.20 0.12 140 250 0.26 60 25 5.0 25 25

I | I | | I ! | I I
250 018 170 450 050 120 200 160 100 150

¥ See table 2.
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Table 7. Effect of the organic fertilizer application on the quality of Wentan pomelo fruit (1993).

Rind Fruit Sugar
Treatment thickness  juice content _ Acid Fructose Sucrose Glucose Vit. C

X (cm) (ml) (Bx) (% ) (mg/100g)
1 1.3 152 9.1 0.46 1.10 5.15 1.24 354
2 14 153 9.1 0.46 1.10 4.98 1.25 354
3 1.3 150 9.3 0.46 1.28 5.06 1.40 36.0
4 1.4 152 8.9 045 1.13 5.05 1.28 34,5
5 1.3 161 9.2 0.45 1.15 4.82 1.26 35.2
6 1.3 151 9.2 0.46 1.15 4.79 1.26 35.8
7 1.3 156 9.0 0.44 1.13 4.51 1.27 35.4

LSD 0.2 22 0.5 0.04 0.23 0.62 0.20 1.5

(0.05)

¥ See table 2.

& 8. FREEH RS B RESE CE (83 £F)
Table 8. Effect of the organic fertilizer application on the quality of Wentan pomelo fruit (1994).

Rind Fruit  Sugar

Treatment thickness juice content Acid Fructose Sucrose Glucose Vit.C
x (cm) (m) (Bx) %) (mg/100g)
1 1.4 118 9.6 0.41 1.52 5.52 1.48 36.9
2 1.4 110 9.6 0.43 1.46 5.81 1.44 384
3 1.5 115 9.9 0.40 1.84 5.70 1.77 377
4 14 107 8.4 0.42 1.59 5.26 1.58 373
5 1.4 118 9.6 0.42 1.92 5.64 1.90 379
6 14 114 9.5 0.44- 1.53 5.24 1.51 39.5
7 1.4 112 9.9 0.42 1.66 5.59 1.67 40.5

LSD(0.05) 0.2 14 0.5 0.03 0.42 0.63 0.45 3.0

¥ See table 2.
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Table 9. Effect of the organic fertilizer application on the quality of Wentan pomelo fruit (1995).

Rind Fruit Sugar
Treatment thickness juice content Acid Fructose Sucrose Glucose Vit. C
X (cm) (ml) (Bx) % ) (mg/100g)
1 1.3 90 11.8 0.65 2.31 5.07 2.24 40.1
2 1.3 100 11.6 0.60 2.23 5.00 2.25 38.1
3 14 93 11.6 0.63 2.36 4.99 2.40 39.2
4 1.2 104 11.1 0.62 2.10 4,85 2.28 36.8
S 1.3 103 11.1 0.66 2.32 472 2.26 39.1
6 1.4 98 11.1 0.62 2.13 4.47 2.26 38.9
7 1.3 91 11.8 0.65 243 4.97 2.27 38.2
LSD 0.3 17 07 005 031 041 032 25
(0.05)
3 See table 2.
=10 EREIEETEREEE X EER B E 825%)
Table 10. Effect of the organic fertilizer application on the yield of Wentan pomelo (1993).
Treatment Pulp weight Yield No. of
X (g) (kg/pt.) fruit/pt.
1 398 424 50.6
2 369 41.5 50.8
3 371 37.2 437
4 377 36.3 42.5
5 392 45.1 50.4
6 383 37.4 447
7 401 309 35.9
(ﬁf)?) 44 11.3 13.6
X See table 2.
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Table 11. Effect of the organic fertilizer application on the yield of Wentan pomelo (1994).

Treatment Pulp weight Yield No. of
o (€3] (kg/pt.) fruit/pt.
1 345 323 40.4
2 359 29.6 36.9
3 339 27.6 359
4 336 21.9 29.9
5 348 382 47.2
6 346 29.7 36.8
7 347 26.5 334
LSD 33 9.8 12.1
(0.05)
% See table 2.

R 2. EREIRHTRGEEH L HERS FE (84 F£E)
Table 12. Effect of the organic fertilizer application on the yield of Wentan pomelo (1995).

Treatment Pulp weight Yield No. of
% (8 (kg/pt.) fruit/pt.
1 246 504 93.8
2 246 49.2 82.3
3 244 47.6 83.7
4 268 479 85.2
5 256 53.2 98.3
6 269 50.4 91.6
7 252 41.2 76.6
LSD 28 8.7 15.5
(0.05)

% See table 2.
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Effects of Organic Fertilizer Application on
the Quality and Yield of Wentan Pomelo
(Citrus grandis (L.)Osbeck)’

Der-Chang Pemg2

Summary

The objective of this study was to investigate the significance of deep placement of organic
fertilizers. The study was conducted between 1993 and 1995 at Juisui, Hualien, where is one of the
most important Wentan pomelo production areas in Taiwan. Experiment was designed to examine
the application areas in Taiwan. Experiment was designed to examine the application of organic
fertilizers based on amount of fertilizer used, position of fertilizer applied, and the placement depth.
Nutrition of Wentan pomelo tree, fruit quality and yield, physical and chemical properties of soil
were examined for each treatment. The results indicated that differences of fruit quality, such as rind
thickness, pulp weight and fruit juice among treatments, were not at significant level. Both 30 cm
and 60 cm deep organic fertilizer placements had better results on brix degree, and content of
fructose, sucrose, and glucose of treatment using 16 kg organic fertilizer, compared to treatment
using 32 kg organic fertilizer. In aspects of fruit number and quality, the treatment of 16 kg fertilizer
application at a depth of 60 cm was the best, and the treatment applied chemical fertilizer only
(without using organic fertilizer ywas the lowest.

Deeply applying organic fertilizer increased soil pH, organic matter and nutrient (P, K, Ca, Mg,
Mn, Zn, and B) contents, decreased soil bulk density, and enhanced the extension and distribution of

root system of the trees.
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