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BRENCR TS - BRI - BT KEREEE  TURIEHHEES S
B o — AR YA RE IR - SR IOt R B - e S S HE A
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ITEDL N - EAReE M HIEE S NP R ESREN - R B TRETE REEWE - &
BERHIL G L - A UEIMDAEHY - DUUE S s S HE AT 2 R B AR - R 2
g R R IR S R N 2RI - @R H R (81 ¥ it F A BB Ik
B HEYEMEE - TEIETT - JIE R s A RREE LA R IR SR R )
HERE N/ P LR RS plomi At & T T REEE T TR 9E (55 0 19935 R - 19955 2155 - 1995; # -
1996; %% 1999; Ktotzchmar et al., 1991; Maria et al., 1998 ) - &/ D&+ B35 G B 24k
BN A BB NIRRT A S e e e IR E S B T - SREE R R
%H 2000 FREFBKERET RIS @ SR =N - EITE A PR R A E
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FEWEDH - EAMEE 2 - SEERILES - mUESE  HESE - %%
BILK s HRESR - ALRSR S EE R NERT - Sk B A R 43 HE T (Cattle
dung compost ) ~ FEEHEAM (Pig dung compost ) ~ ZEFEHEAM ( Chicken dung compost )
KT ¥ (Soybean meal ) -~ % T s faHEfT (Pea residue compost) KDL F 5 fEEHE
Ak i (AP 3EHERE — B O E S e HE A — RS HE N — RS — SEEEHEAT ) T 6 A -
AR PRER ST R R EERET 6 R B4 EHIE 5T 24 /& /NEEE 1.1m x 5.7 m = 6.27
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Table 1. Some selected properties of soil before the experiment.

pH (1:1)  EC(1:5) OM Bray-1P  Mehlich-1 K Mehlich-1 Ca Mehlich-1 Mg

dSm™ g kg mg kg’
6.7 0.1 28 92 127 3,059 222

0.1NHCICu O0.INHCIZn 0.1NHCICd O0.INHCINi O0.INHCICr 0.1 NHCIPb

mg kg’
23 16.3 0.14 22 0.33 4.98

* 2. ARELHEAREE

Table 2. Some properties of organic fertilizers used

HREICE . :
Organic fertilizers pH(1:5) EC(1:5) OM T-N T-P T-K T-Ca T-Mg

dSm™ gkg!
S 5.1 6.8 670 16.1 8.5 14.6 11 4.8
Cattle dung compost
?%ﬁi&ﬁ[ﬂ 7.1 4.6 600 27.0 9.1 10.4 17 4.6
Pig dung compost
HeSEHEAT
Chicken dung compost 6.9 15.2 620 29.0 9.8 20.8 18 5.3
A 5 5.6 4.3 700 48.8 4.7 14.6 2 1.9
Soybean meal
SRR 6.1 5.8 690 37.4 5.1 6.2 3 2.8
Pea residue compost
AREICE T-Cu T-Zn T-Cd T-Ni T-Cr T-Pb
Organic fertilizers

mg kg’

AR
Cattle dung compost 28 131 0.91 7.0 6.4 12.1
?%ﬁi&ﬁ[ﬂ 104 260 3.08 22.4 10.3 37.0
Pig dung compost
HeSEHEAT
Chicken dung compost 220 303 2.28 17.8 7.9 18.1
R 5 12 36 0.34 6.6 nd 15
Soybean meal
L FE R HE D 19 80 0.28 7.6 6.9 5.1

Pea residue compost
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Fig. 1. Effect of application of organic fertilizers
on pH value of soil.



(22) PRERIE B SR RIS e s 5 67

B HE IR e 3 LA B & B B 2 T - TIE RS S R A S T
BH A RN - BEE B IR SRS (REZ SR8 8l -
FIEBEEHER 10 4% » T HE S & 8 DU o SR HE I K 5 HE IR AR B 136
e R » S8EE 130 g kg DULE - 2P3HEIN R A HEE IERR R RS - iDL
KM B R % - TS & B ERAT (28 g k') EEH 10 g kg’
EHEEH A 1 B (% H A R R D T e LR BER Rk Sr B0 B
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Fig. 2. Effect of application of organic fertilizers
on organic matter content of soil.
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Fig. 3. Effect of application of organic fertilizers
on EC value of soil.
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R A FEHE TR IR R R Horp i S e e HE AT R 2 - 38 Bray-1 B & B E S 320 mg
kg o T HEAR IR BT & B RO TR R R S HE IR R R TR R BT K HE AL - HLAR R A
S/NERERENN - FESEHEND - SESEHEND K A HRE N R B 2 T SRR 85 5 S P
ABEETTER - (HAZEHERD - RS KB G i Re HE AC R B st Bl (K > CLARE
PR BIREIR R A + #OBERBRAT 3,059 mg ke (K 2,300 mg kg™ - LERA-FEHERD - KT
Fo R B L e HEIE S 2 B R - MR B0 R HUERSRERFTHRAR - L3Rt
B B HENT - HESHE U R A RS IOk R i e B P B BB AR = - 1T/ S HE AT e B
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Fig. 4. Effect of application of organic fertilizers
on Bray-1 P of soil.
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Fig. 6. Effect of application of organic fertilizers
on Mehlich Ca of soil.
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Fig. 5. Effect of aplication of organic fertilizers
on Mehlich K of soil.
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Fig. 7. Effect of aplication of organic fertilizers
on Mehlich Mg of soil.
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—HETEEEBZRE

2000-2009 FEPEFEEEIUEHE A TR B BRI AZNFR 3 Fn - JAEHE
AR A M SRR A B E R B A R E Ik R B - disk 2 SEEWEIIHES
BeEER - SkatE FHROFE IR R rTRE2 AT RREEEY) - EE0E - 87~ S8 Ko
FHEBZERS
7 3.2000-2009 7% 5 B e B B <5 SRR AR
Table 3. Total amount of heavy metal applied of each treatment during in 2000-2009.

B

Treatments

Cu Zn Cd Cr Ni Pb

kg ha™

A HERD
Cattle dung compost

FEELHEND
Pig dung compost

S HE A

Chicken dung compost
PR i

Soybean meal

i L rr fE R A

Pea residue compost
AT T} i
Organic fertilizers by 77.7 192.8 1.81 8.6 15.3 21.6
turns

26.9 125.8 0.87 6.2 6.7 11.6

217.1 542.7 6.43 21.5 46.8 77.2

98.2 135.2 1.02 3.5 7.9 8.1

2.2 6.7 0.63 0 1.2 0.3

33.1 139.6 0.49 12.0 13.3 8.9

A BB R} P S 1 5 B BN E 8 P o R GFHEEE 48 0.1 N HCl i
AR A B A R R R R BRI S E 230 mg kg -
HRTEFERHESEEEY < 1% CEC AE SR8 taYaE M aETE
522 (Chang et al, 1983; Chaney and Hornick, 1978; Sidle et al, 1977 ) - [Alft - #EETA
SORpE R A 15 pH (EIRIE - MEEAnsmE - B HaHREESE (36 gke’) SHER
HAE SRR - FHE AR 2] 11 CEC » B EHHa R HTaE IR H A A
MO IR T - FEEHE N AT B B SRR A\ AR 217 kg ha! » (B3 W1k
& EAVRRGERT S & - TR RFEE IR 2 T3 pH (E&R 6.8 - SRS
VARRFERER - HEME &8 130 gkg' DLE - #0325 T CEC » ST SR A fR R -
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0.1N HCI Cu (mg kg™

8. HHE Ik S TR & B8
Fig. 8. Effect of application of organic fertilizers
on Cu content of soil.

A BB Nk e S RS & B B AE 9 Fr - S A S IR R R
B e B FES I A BRI IR - HhAE s HE T 120 mg kg s HK
B HENEETE 100 mg kg - FEICOREHSE DR EH 85 mg kg » LIRS HIRH
26 mg kg {E o IR ISR RS - SR EHEIN R B s TR E B
FHE  CEARRER A @ KR EY SRR IR E BN 2SI g e E (- 1995;
Z[% > 1995;Barbarick et al., 1998) o HIEA WSS B TR 30 mg kg DU
b HERRHEYS C B MR T i A B EYE S0mg kg -
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9. ERENTREHS L & B8
Fig. 9. Effect of pplication of organic fertilizers on
Zn content of soil.
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ARE DR S AR S B B AE 10 fos - BRESke S DI
HEHEREERIE 0.30 mg kg im0 ZORA B IEEHERIR T 0.20 mg kg FEICRFEHEHE
AEEEEE 0.18 mg kg » FIMEAABRAT & & 0.14 mg ke HEP - HANFEEEHEINRIT S =&
0.38 mg kg » VBRI AFFRELNE 0.39 mg kg - HERAFEHEN - R OMI KB im0
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10. EHENCE Y LR S B
Fig. 10. Effect of application of organic fertilizers
on Cd content of soil.

U IR F 3 LA S & B E 11 s - AR S B DG
HHENUARBE 6.5 mg kg B ZOREBEE IR R EE 1.8 mg ke » JH AR BE 1 265
S RIIEEERAT 0.33 mg ke B - 2 DR ELE A SEHE D 2 S A BAERE - H
R PR e R B S BT & - B EHE N R Y Ik i P L I R85 &
FEERERHTEE S » (03 BB NG e 2 TSR 252 B AL VE o M e e o
BRI SR Rl e B BN 12 e 13 i » A TEA S IR R B G s R 8
BN BIBSBATE R ($72.20 mgkg! K8l 4.98 mgke!) [F(E - H & ERKHAR
B L HEGH T Sl B HE o
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0.1N HCI Cr (mg kg™
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Fig. 11. Effect of pplication of organic fertilizers
on Cr content of soil.
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Fig. 12. Effect of application of organic fertilizers Fig. 13. Effect ofapplication of organic fertilizers
on Ni content of soil. on Pb content of soil.

= HEREERLEZZTE

ARE IR A BSOS E B O BAE 14 Aor » ERIEESSERSGI =
(2007-2009 ) P EFER - AR i ie HE AL BB B 122% = - SO E AR
(100% ) HhE 22% » OB SEHETEREE 14% - MFEEEHERTD - 5 HE A K 33k

HENCPE Bt I E 9% ~ 8% K 3% o KEMHa B i P Bl tm B R K - 52
EURERSE Rt BiRiE (£ 2) » WitHENE HEGRERAFAR (B 6 &k 7) -
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SRR B SR A R 1R ]

FEEAETRZ B - G a2V E D ESB S EUE 4 Frs - G a5 & 2.90-23.81
mg kg v $¥ 29-189 mg kg™ » £7 0.11-0.97 mg kg™ » £% 1.34-9.75 mg kg™ » $% 0.20-6.63 mg
kg o #50.12-19.63 mg kg FEHEEEE AR > IgEHRSERERN -

140

120 4

100 A
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Average yield index (%)

40
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Treatment

T T T T T T
Cattle dung  Pig dung Chicken dung Soybean Pea residue Composts
compost compost compost meal compost

turn

14. HWEICHEH SR E B 8
Fig. 14. Effect of applcation of organic fertilizers on
yield of vegetables.

x4 xRl (V) ESEaE
Table 4. The heavy metal content of vegetables plant.

AR

Cu Zn Cd Cr Ni Pb

Treatments
mg kg

FILEIE 3.42-23.81  51-189  0.21-0.97 1.56-8.50 0.40-5.56 0.13-19.16
Cattle dung compost
?ﬁﬁf&ﬂlﬂ 3.36-16.44  30-115 0.17-0.91 1.84-9.75 0.40-6.10 0.23-16.94
Pig dung compost
%ﬁﬁfﬁﬂlﬂ 4.10-21.19  29-140  0.15-0.88 1.78-9.66 0.30-5.72 0.28-21.16
Chicken dung compost
A E 4.26-20.28  70-185 0.20-0.88 1.34-9.25 0.30-6.63 0.22-19.63
Soybean meal
a‘r‘r“ﬂ‘ﬁ:_‘
%EEH.%ZEE%HE 2.90-21.03  58-165 0.11-0.97 1.80-9.25 0.20-6.56 0.13-19.63
Pea residue compost
A BB R i
Organic fertilizers by ~ 3.38-15.84  32-120  0.12-0.94 1.50-9.53 0.30-5.78 0.40-19.06

turns
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Effects of Long-Term Application of Organic Fertilizers on Growth
of Organic Vegetable and Soil Properties in Plastic Greenhouse !

Chiu-Shyoung Lo > and Tzung-Han Lee*

Abstract

Experiment were conducted to determine the effects of long-term application of
organic fertilizers on the growth of organic vegetable and soil properties in a plastic
greenhouse during 2000 to 2009 at TYDAIS (Hsinwo, Taoyuan). Cattle dung compost, pig
dung compost, chicken dung compost, pea residue compost, soybean cake and those
organic fertilizers by turns were used, and organic short-term leaf vegetables were
cultivated in this experiment. The results showed that soil pH were reduced for all
treatments except for the treatments with pig dung compost and chicken dung compost, and
the greatest reduction was found in pea residue compost treatment. The soil organic matter
(SOM) content increased with increasing amount of organic fertilizers added, and the
contents of SOM were above 130 g kg™ for the treatments with pea residue compost and
pig dung compost, but only 10 g kg™ increased for soybean meal treatment. The soil EC
value increased with increasing application of organic fertilizers, the highest increase was
found in the treatments of pig dung compost and pea residue compost, and soybean meal
treatment was the least. The availability of phosphorus, potassium, calcium and magnesium
in the soils increased with organic fertilizers application. The 0.1 N HCI extractable Zn
contents for all treatments were higher than the limit of organic soil regulation (50 mg kg™)
in Taiwan except for soybean meal treatment (< 30 mg kg'). The values of 0.1 N HCI
extractable Cd in the soils with chicken dung compost was the highest (0.38 mg kg™), and
was closer to the limit of organic soil regulation (0.39 mg kg') in Taiwan, however, the
contents of Cu, Ni, Cr and Pb were below the regulation limits. The highest average yield
index (2007-2009) of short-term leaf vegetables was found in the treatment with pea
residue compost, and increased 22 % compared with that of soybean meal treatment. In
general, the content of heavy metals in plants was no significant difference among
treatments, and was within the natural range of plants.

Key words: plastic greenhouse, organic vegetables, organic fertilizers, soil quality
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