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% 1.2020-2021 #R S FEED LI HE LA ST 5 % (K Ak 84 8)
Table 1.Analysis results of various soil fertility in the greenhouse vegetables survey from 2020 to
2021.( sample size : 84)

7 P # 7 O
(%) ()
EC(1:5) i1 ¢ <0.6 31 37 84
(dS/m) %>0.6(0. 09-4.75) 53 63
pll WLl 5.5 0 4 5 84
(1:1) MY BRI 5.6~6.5 16 19
11 6.6~T.3 27 32
Bl T4 00 37 44
(5.01-8.51)
s 42,00 1 47 56 84

(%) ¢ 2.01~3.00 25 30




% 3.01 r2r(0.91~4.22) 12 14

+ el 4100 ™ 6 7 84
(mg kg") # 100~200 10 12

% 200 2 (40-888) 68 81
+ elide €100 2T 10 12 84
(mg kg") # 100~200 18 21

% 200 ™2+ (45-1471) 56 67
4 2l gr 41000 2~ 0 0 84
(mg kg") # 1000~3000 32 38

% 3000 12+ (1428~10150) 52 62
4 relhds %100 2T 0 0 84
(mg kg") # 100~250 11 13

% 250 7 (165-1719) 73 87

22 E3 FEAARIREER T EL T (At 84 7)
Table 2. The distribution of soil heavy metal content in Yulin, Chiayi and Tainan Area with different
vegetable crops ( sample size : 84)

FE OB & & A 4 & 4
BE & (mgkg™)
e

= A 16 13-65 21-226 0.005-0.062 1.28-40 0.19-0.7 167-1687
185 4 16-21 11.9-13.7 0.01-0.02 0.7-1.2 0.92-1.00 -

1.3-5.6 55-85 0.06-0.09 1.0-6.5 0.57-1.02 417-2125
FRE 4 1724 6.6-12 0.01-0.03 8.2-9.7 0.57-0.73  42-55
(kA 12 16-44 35-17 0.01-0.05 249-89 0.62-1.3 22-83

1t
oo

L¥ 4 6.3-7.3 39-41.8 0.07-0.09 0.13-0.34 0.32-0.36 128-182
R 4 28-32 8.0-10.8 0.03-0.05 2.3-2.8 0.52-0.64 171-174
L% 4 2740 86-129 0.04-0.06 2.3-3.5 0.6-0.72  172-182
ke ¥ 4 28-3.0 7.2-85 0.02-0.04 6.84-7.98 0.66-0.74 184-381
LA 40 18-25 4.0-5.1 0.01-0.03 450-5.49 0.46-0.6  458-1828
2 4 1.7-21 3.7-4.2 0.01-0.01 4.78-54 0.54-0.59 167-492
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2 8 4.2-95 5.7-16.0 0.003-0.012 3.12-7.65 1.10-1.22 427-815
A8 21-78 6.9-234  0.003-0.053 2.60-4.12 0.96-1.07 270-1508

wh N

23 AR FEERAGEMTF IR ELAEF I EN A(RSEE 84 )
Table 3. The content of Copper in different vegetables (the edible part) ( sample size : 84)

FEAs fek k) E B4 T o
(mgkg™)

= A 16 10.62 18.0 13.78
Wt 4 10.4 12.6 11.6
o $1= 8 1.34 2.13 1.66
FRE 4 5.98 6.31 6.13
ED IS 12 0.32 0.69 0.49
¥ 4 11.32 12.08 11.68
M 4 5.84 6.38 6.09
FiLE 4 4.95 5.86 5.42
e E 4 5.9 6.9 6.5
SIS 4 17.7 18.3 18.0
2 HyE 4 7.1 7.6 7.4
S 8 10.1 16.15 13.39
[ A 8 9.36 11.79 10.45

IR AT EE Y R A A
Note : The data were showed as dry plant tissue.
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Table 4. The content of Zinc in different vegetables (the edible part) ( sample size : 84)

FEEAAN el Bl BB T o
(mgkg™)

=R 16 24.4 44.20 34.3
A 4 18.8 21.0 20.0
| 4 e 8 2.58 3.39 2.948
FE 4 42.26 44.83 43.21
e WS 12 0.70 1.35 1.134
¥ 4 59.49 66.63 62.98
W 4 38.74 42.70 40.86
Fir¥ 4 38.46 42.22 40.61
IR 4 47.4 51.1 49.7
SIS 4 51.4 55.7 53.2
2 E G 4 54.0 62.6 58.4
- $ ¥ 8 24.50 58.02 40.38
[ F A 8 32.21 42.92 38.34

I PR AT EEY SRR
Note : The data were showed as dry plant tissue.
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Table 5. The content of Cadmium in different vegetables (the edible part) ( sample size : 84)

FEEARN el Bl E BB T o
(mgkg™)
=R 16 ND 0.08 ND
i 4 ND 0.08 ND
o = 8 0.011 0.02 0.01
FE 4 0.122 0.18 0.14
ES IS 12 ND 0.001 ND
¥ 4 0.221 0.25 0.24
W 4 0.247 0.28 0.26
Fir¥ 4 0.191 0.23 0.20
IR 4 0.105 0.13 0.11
NI 4 0.013 0.06 0.03
L3 4 0.106 0.14 0.12
SR 8 0.001 0.19 0.13
IS 8 0.089 0.15 0.12

CRREEE X RRIE S S
Note : The data were showed as dry plant tissue.
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Table 6. The content of Lead in different vegetables (the edible part) ( sample size : 84)

T el k@ o4 Tio
(mgkg™)
= A 16 ND 1.98 ND
sk 4 1.16 1.81 1.56
)& i 8 0.32 0.35 0.34
Fhy 4 1.35 171 1.53
£ER 12 0.36 4.59 2.04
3 4 0.06 0.07 0.07
b 4 0.17 0.28 0.22
Foy 4 0.14 0.18 0.16
b 4 3.45 5.04 4.55
NI 4 3.28 4.39 3.85
2 Wi 4 1.97 251 2.23
A 8 2.02 3.12 2.44
I 8 1.75 2.88 2.28

W R TR S A
Note : The data were showed as dry plant tissue.



Analysis of heavy metals and fertility in soil and greenhouse vegetables in Yulin,
Chiayi and Tainan

Jen Chieh Mao* and J. C. Huang
Tainan District Agricultural Research and Extension Station Council of Agriculture, Executive Yuan
*E-mail:jcmao@mail.tndais.gov.tw

Abstract

This study is to investigate heavy metals of greenhouse vegetables in soils and plants. The 84
plant , soil and 21 water samples were collected from the greenhouse vegetables production areas,
including Yulin, Chiayi and Tainan Area, in 2020 and 2021. To investigate fertility and heavy metal
in soil and vegetables evaluated safety of greenhouse vegetables. The results showed that the range
of soil fertility is very wide, EC, pH in soil are higher , organic matter in soil are lower, soil
available P, K, Ca, Mg are higher, and heavy metals in soil are under regulatory standards. The
results showed that samples of vegetables (the edible part) are under range in safety. Due to the
higher soil fertility, reducing fertilizer rate and rational fertilization were recommended.

Keywords: greenhouse vegetables , soil fertility, heavy metals.



