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Table 1. Some selected chemical properties of the composts used in the

study

Compost A B C D
pH (1:5) 8.02 7.54 5.42 8.23
EC (1:5), dS/m 5.44 11.60 13.77 6.41
O.M,% 80.9 65.4 65.0 52.0
Total N, g/kg 21.0 40.4 30.4 15.0
Total P, g/kg 4.79 8.9 7.7 3.8
Total K, g/kg 13.3 17.3 9.7 33.5
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Table 2. Yield, relative yield, fresh weight, and survival rate for vegetables
planted at different seasons in 1°*' year.

Crops - . . - - .
Treat. 1% g 2HHEF S *F¥E 49 % 5v % 6v ¥k AVG
Yield (t/ha)
CF 43.2 79.9 6.2 13.1 -1 9.09 30.3
CK 31.7 61.8 4.3 7.5 -- 5.76 22.2
M1 35.5 83.5 7.3 13.5 -- 6.82 29.3
M2 41.3 78.0 7.0 12.3 -- 7.50 29.2
M3 30.8 77.2 8.2 10.5 -- 8.11 27.0
M4 35.7 78.0 8.2 8.7 -- 7.68 27.7
LSD5% 85 56 291 56
Relative yield (%)
CF 100 100 100 100 -- 100 100
CK 73 77 69 57 -- 63 68
M1 82 105 118 103 -- 75 97
M2 96 98 113 94 -- 83 97
M3 71 97 132 80 -- 89 94
M4 83 .. 98 . 132 66 ! 84 . 93
F.wt (9/p)
CF 1183 2706 408 98 -- 62 891
CK 889 2028 344 58 -- 39 672
M1 938 2635 500 92 -- 44 842
M2 1048 2554 554 92 -- 52 860
M3 940 2407 584 87 -- 53 814
M4 1108 2458 507 81 -- 53 841
LSD5% 217 3% 188
Survival rate (%)

CF 62 88 85 80 -- 92 81
CK 67 92 75 76 -- 90 80
M1 65 95 82 86 -- 95 85
M2 54 92 72 79 -- 92 78
M3 80 97 77 71 -- 97 84
M4 84 95 87 64 -- 90 84
LSD5% 30 19 9

1.2 1. < B
mkXT AL
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Table 3. Yield, relative yield, fresh weight, and survival rate for vegetables
planted at different seasons in 2". year.

Crops , , , , , , ,
7i% 8vEF 9d9F 109F MdF 12FF 184ALF 14diFxF 15%% AVG
Treat.
Yield (t/ha)
CF 7.5 8.0 15.2 9.04 14.3 22.0 5.38 5.50 34 .1 13.5
CK 6.2 7.4 9.7 4.97 6.4 17.8 3.00 6.77 25.1 9.7
M1 7.1 8.7 11.6 7.78 7.2 22.8 2.39 6.81 32.9 11.9
M2 8.1 9.2 14.0 7.26 8.2 25.8 519 7.36 37.0 13.6
M3 9.0 10.7 13.5 8.05 7.0 27.6 6.28 8.41 354 14.0
M4 86 10.5 13.3 7.83 8.6 28.4 6.02 7.53 33.6 13.8

LSD5% 7.7 2.9 3.6 2.16 3.6 4.5 2.07 2.27

Relative yield (%)

CF 100 100 100 100 100 100 100 100 100 100
CK 83 92 64 55 44 81 55 123 74 75
M1 95 108 76 86 50 104 44 124 96 87
M2 108 115 92 80 57 117 96 134 108 101
M3 120 133 89 89 49 125 116 153 104 109
M4 115130 88 87 60 129 111 137 99 106
F.wt  (g/p)
CF 57 45 100 59 94 253 42 46 27 80
CK 44 39 65 32 42 211 24 56 21 59
M1 51 45 75 49 47 262 22 55 25 70
M2 62 52 91 47 55 298 42 60 28 82
M3 63 56 87 50 46 332 47 68 28 86
M4 66 55 86 50 59 323 49 60 27 86
LSD5% 13.4 126 202 11.8 209 62 15 185
Survival rate (%)

CF 79 79 91 92 91 99 99 91 99 91
CK 85 85 90 92 91 95 99 94 100 92
M1 85 87 93 95 92 99 88 94 99 92
M2 77 87 91 93 90 98 100 97 100 93
M3 86 94 95 97 92 94 99 93 100 94
M4 77 92 93 93 88 99 99 96 100 93
LSD5% 8 12 8 10.3 13 13 7 8
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Table 4.Yield, relative yield, fresh weight, and survival rate for vegetables
planted at different seasons in 3. year.

?:255 16v% 17¢% 184K 19%E 20v% 20&F 29% 2Bvig AG
Yield (t/ha)
CF 211 147 332 62 258 41 47 2.4 151
CK 150 6.3 217 31 130 31 35 20 9.6
M1  28.0 183 364 57 220 58 4.0 29 16.1
M2  27.3 229 476 9.4 276 69 33 31 19.2
M3  26.7 21.3 548 10.6 29.0 101 3.0 3.7 20.3
M4  17.9 15.4 49.8 111 275 112 3.8 3.1  18.1
ASDS% %2 td
Relative yield (%)
CF 100 100 100 100 100 100 100 100 100
CK 71 43 65 49 50 76 74 83 66
M1 133 125 110 91 85 141 87 124 111
M2 130 156 143 150 107 168 70 134 134

M3 127 146 165 170 112 246 65 155 149

M4 85 105 150 179 107 273 82 131 140
F.wt  (g/p)

CF 169 113 378 42 207 54 45 15 107
CK 123 50 255 21 108 38 31 13 68
M1 217 139 411 39 175 70 38 18 116
M2 223 180 567 65 215 89 32 20 146
M3 219 164 614 65 234 122 28 24 154
M4 175 128 579 73 235 143 42 22 147

LSDS % 249 65

Survival rate (%)
CF 94 99 100 78 93 88 80 94 91
CK 93 95 99 76 92 94 86 89 91
M1 91 100 100 72 97 93 78 96 91
M2 78 99 99 74 96 92 78 95 89
M3 69 98 99 79 92 95 79 92 88
M4 59 95 99 80 87 92 66 88 83
LSD5% 16 6.4

19 -
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Table5. Yield, relative yield, fresh weight, and survival rate for vegetables
planted at different seasons in 4", year.

%rggff 244 WE 2B E 2B9E s E 28 E 29%F 0KE1 31 hE 24 %F  AG
Yield (t/ha)
CF 4.3 18.3 17.4 13.0 14.9 52.2 -- 10.9 3.72 16.8
CK 3.1 13.7 14.0 4.9 6.9 35.3 -- 9.7 2.63 11.3
M1 4.9 19.2 21.4 9.5 12.1 44 .1 -- 10.2 3.58 15.6
M2 7.3 21.4 225 11.9 14.7 47.8 -- 10.7 4.77 17.6
M3 8.3 22.2 252 157 14.0 54.0 -- 10.9 4.79 19.4
M4 8.0 23.1 24.4 152 16.1 53.8 -- 11.5 4.88 19.6
LSD5% 1.7 49 63 529 4.57
Relative yield (%)
CF 100 100 100 100 100 100 -- 100 100 100
CK 72 75 80 38 47 68 -- 89 71 68
M1 116 105 123 73 81 84 -- 94 96 97
M2 171 116 129 91 98 91 -- 98 128 115
M3 195 121 145 121 94 103 -- 100 129 126
M4 188 126 140 117 108 103  -- 105 131 127
F.wt (g/p)
CF 22 99.0 92.3 68.1 80.9 34.5 -- 58.4 20.8 59.5
CK 17 72.7 74.6 26.1 36.8 29.3 -- 54.3 14.3 40.6
M1 26 102.7 111.1 52.4 63.7 32.8 -- 57.9 19.7 58.3
M2 39 111.8 122.7 61.3 76.4 36.5 -- 58.2 27.6 66.7
M3 44 115.6 128.0 78.7 71.7 38.7 -- 59.1 26.2 70.3
M4 44 127.0 135.0 84.3 85.1 40.5 -- 64.9 28.6 76.2
LSD5% 7.7 246 280 203 262 200 80
Survival rate (%)
CF 98 94 98 98 95 99 -- 96 92 96
CK 94 97 95 96 96 98 -- 94 97 96
M1 95 95 98 94 96 98 -- 91 93 95
M2 97 98 97 98 98 97 -- 95 87 96
M3 95 96 98 99 96 99 -- 95 95 97
M4 94 93 93 95 100 99 -- 93 88 94
LSD5% 4.2 4.6 6.4 6.7 4.8 2.7 7.1 10.3

"HEY R T AR
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% 6.8 ' 7~24 4zt £ 2 pH & (0-15cm, 1:1)
Table 6. pH value of surface soil after harvested for crops 7~24.

WET g9 HiE10 #ivi14 Hie15 P iv 18 P w22 P iv 24

9 1 110 {0 7 9 1 2 7 9 1
R 5§ i ¥ 9§ 9 F P KE 4 F 4%F

CF 5.07 5.22 5.39 5.52 6.58b 6.34c 7.04d 7.13c
MO 6.88 7.12 7.16 7.01 7.64a 7.58a 7.83a 7.68ab
M1 6.87 7.14 7.25 7.27 7.82a 7.72a 7.77ab 7.71a
M2 6.74 6.99 7.19 7.22 7.86a 7.50ab 7.64ab 7.62ab
M3 6.79 7.21 7.25 7.36 7.92a 7.54ab 7.54bc 7.53b
M4 6.56 6.95 7.11 7.30 7.81a 7.35ab 7.39c 7.54ab

% 7.8 ¥ 7~24 4z ié 4 2 EC & (0-15 cm, Sat. dS/m)
Table 7. EC value of surface soil after harvested for crops 7~24.

WiET7 HiE9 P10 Wie14 Hiv15 Pic18 P22 #Hir24

9 117 11 70 9 2 70 9
R i ¥ 4§ 9 F  9F  WE  KE 9§ 9%

CF 3.79 3.65 2.81 4.09 2.60a 2.77a 3.51bc 2.44ab
MO 0.91 1.10 0.89 1.62 1.55ab 1.50b  2.56¢ 1.71b

M1 1.05 1.29 1.05 1.61 1.50b 1.68b  3.15bc 1.92ab
M2 1.52 1.66 1.36 2.19 1.81ab 2.47ab 3.53bc 2.25ab
M3 1.42 1.46 1.30 2.02 1.59ab 2.24ab 4.58ab 2.36ab
M4 2.18 1.87 1.53 2.06 1.75ab 3.29a 5.17a  2.68ab

~9-~11~1 " » ECEA»%i 1.62~155-~1.10~0.89 dS/m > %
92 7P s G 256171~ 1.50 dS/m > Ko 5 B2 4 % > EC
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Table 8. Some selected chemical properties of the soil after harvesting.

Treatment O.M.1 TN2 Avail. P3 Avail. K4 NOj3-N NH4-N
g/kg g/kg mg/kg
Crops 14 Pak-choi (Jul.)
CF 20.8 1.50 152 152 134 14
CK 19.2 1.25 129 129 21 7
M1 20.9 1.37 134 134 22 8
M2 25.2 1.59 142 142 42 9
M3 28.8 1.67 142 142 45 10
M4 29.9 1.83 160 160 59 8
Crops 15 water convolvulus (Sep.)
CF 24.8d* 1.79b 171 bc 112 bc 24 a 19 a
CK 22.9d 1.49b 147 e 70d 35a 11 a
M1 25.8d 1.69b 158 de 80 cd 10 a 15a
M2 30.3c¢c 1.91 ab 178 bc 113 bc 14 a 10 a
M3 33.3b 1.93 ab 191 ab 148 B 21 a 11 a
M4 38.2a 2.34a 208 a 224 A 27 a 13 a
Crops 18 ltalian lettuce (Feb.)
CF 23.5e 1.29 ab 171 ¢ 85C 32b 10 ab
CK 22.2e 0.97b 146d 63 C 10b 15 ab
M1 26.7d 1.63 ab 167 c 87C 13 b 6b
M2 30.7 ¢ 1.62 ab 199 Db 154 bce 49 b 6b
M3 33.2b 1.70 ab 212b 210b 46 b 18 a
M4 37.8a 1.89 a 241 a 450 a 103 a 14 ab
Crops 22 Pak-choi (Jul.)
CF 26.6d 1.59 cd 104 c 113d 51 bc 29 a
CK 25.1d 1.52d 84d 73d 17 ¢ 26 ab
M1 31.4c 1.94Db 105¢c 141 cd 54 bc 26 ab
M2 38.0b 1.89 bc 131Db 240c 89Db 19 bc
M3 46.1 a 2.39a 157 a 411 b 159 a 13 cd
M4 53.0a 3.12a 183 a 613 a 200 a 6d
Crops 24 White amaranth (Aug.)

CF 24.5a 1.62d 137d 106 d 38¢c 48 a
CK 22.3a 1.46 ¢ 109 e 76d 46 C 44 a
M1 27.8a 1.80c 133d 117d 43 bc 43 a
M2 32.7ab 1.95b 162 c 178 ¢ 80 ab 37 a
M3 39.6ab 2.25a 192 b 255b 91 a 30a
M4 46.4 a 2.39a 216 a 341 a 112 a 41 a

1: organic matter; 2: total nitrogen; 3. Mehlich |1l extractable phosphorus; 4: Mehlich IlI

extractable potassium.

*The same alphabetical characters in the same column means there is no significant

difference at 0.05 level according to Duncan’s multiple range test.
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T Ry 0 PR Y R R 2F R s B iRl G R D e o

g/kg~ %% 7 £
ol I
B2y Ak kA FmPES o P v 20
KT ONA AU

W Tk (TR

T
%A\?’ﬁyfﬁﬁﬂﬁa)‘@4c§é‘rkg\#ﬁta}i;);E-E_%{yﬂw,g\);ﬁ;f—?;;g%%i 3;\/,‘@%%5

29 W IT20 R ¥ FA S L Men- B F BT
Table 9. Some selected chemical properties of the soil after harvesting of
Nilong Pak-choi

Treatment pH EC1 O.M.2 TN3 Avail. P4 Avail. K5 NO3;-N NH4-N
(1:1) dS/m g/kg g/kg mg/kg
0-5cm
CF 6.57c 4.48 a 28.1de 1.69c 94 ¢ 98 ¢ 58b 49 a
CK 7.70a 3.40a 24.2e 1.59c 73 ¢ 63 ¢C 13 b 43 ab
M1 7.69b 3.26a 31.7d 1.96¢ 94 ¢ 89 ¢c 18b 47 ab
M2 7.46ab 5.06a 41.3c 2.60b 128 b 250bc 102ab 43ab
M3 7.51ab 5.90a 52.7b 2.89b 134 b 345 b 125ab 380D
M4 7.26b 6.79a 66.8a 4.10a 213a  687a 186a 49ab
5-10 cm
CF 6.05¢ 2.90 a 25.8e 1.61cd 91d 72 cd 18 ¢c 71 ab
CK 7.54ab 1.62 b 24.4e 1.44d 77 e 48 d 20 ¢ 70 ab
M1 7.69a 159 b 29.8d 1.77c 89d 73 cd 38b 65 Ab
M2 7.59ab 2.23 ab 34.2¢c 1.88c 106 c 109 ¢ b5ab 568
M3 7.59ab 2.43 ab 38.3b 2.21b 119b 172b 42 b 51b
M4 7.46b 286 a 43.0a 257a 134a  354a  67a  82a
10-15 cm
CF 6.04b 3.44 a 21.3c 1.39b 158 ¢ 81 cd 60 a 35a
CK 7.42a 1.21 b 20.8c 1.30b 135¢ 51d 13 a 23b
M1 7.62a 1.47 b 23.0bc 1.51b 161 ¢c 65 cd 20 a 27 ab
M2 7.57a 1.76 b 24.9b 1.50b 167 bc 94 ¢ 33 a 23 b
M3 7.63a 1.98 ab 29.7a 1.80b 197 ab 136 b 47 a 12¢c
M4 7.49a 2.52 ab 31.9a 2.04a 211 a 242 a 59 a 4c

1:electric conductivity of saturation extract; 2: organic matter; 3: total nitrogen;

4 .Mehlich 11l extractable phosphorus; 5: Mehlich Ill extractable potassium;

6:The same alphabetical characters in the same column means there is no
significant difference at 0.05 level according to Duncan’s multiple range test.
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Studies on the fertilizer management and
production of organic vegetables planted in
plastic house

Yuong How Tsai', Yun Cherng Chang?, Hui Ming Hsu?

Abstract

The purpose of this study was to investigate the effects of different
rates of organic fertilizer on the soil properties and the growth of
vegetables. The cultivation of vegetables was conducted at plastic house
located at Chishan, Kauhsiung District Agricultural Improvement Station
during the years of 1999 to 2003. Water convolvulus, pak-choi, lettuce,
spinach, edible amaranth, cabbage, kohlrabi, and pickled cabbage were
used as indicator plants. There were four different rates of organic
fertilizer treated plots, which were M1, M2, M3, and M4, respectively. The
no fertilizer treated plot (CK) and chemical fertilizer treated plot (CF) were
used as check. All treatments replicated four times and arranged in
randomized complete block design. The fertilizer application rates were
adjusted according to the growth of vegetable and soil fertility which was
determined by soil analysis. Chemical reagents and resources were not
allowed in the management of organic plots. The vegetables were
harvested at their marketable size and soil samples were immediately
taken after harvesting of vegetable. Some selected soil characteristics,
such as soil pH, sat.EC, TN, NH4-N, NO3-N, O.M., Mehlich Ill P and K,
were determined. The results showed that the production of vegetables
planted in plastic house was stable in a year round cultivation and it can
be extended to farmers. Fertilizer application is not necessary to each
crop or fertilizer can be reduced when soil fertility has established to some
extents which may cause crop salty problems under the circumstance of

'Researcher and branch head, kaohsiung district agricultural research
and extension station.

®Graduate student, Department of Agricultural Chemistry, National Taiwan
University
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plastic house. Crop yield will significantly reduce in the presence of high
salinity. Positive relationship is found between crop yield and soil factors,
such as EC, available K, NO3-N, O.M., TN, and available P. Those soil
factors can be observed as indicators of sustaining land ueage,
recommending accurately fertilization, and preventing the occurrence of
soil salty.

Key word: facilities, fertilization, salty injury, organic vegetables.



