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Table 1. Chemical analysis for the organic manures used in the experiment

Manures N P K Na Ca Mg Fe Mn Zn Cu Ni Cr Cd Pd

% ppm
B! 1.73 1.16 055 0.03 0.62 0.51 1225 183 161 46 7 47 08 13
C 1.54 2.17 0.76 0.14 2.00 0.66 1167 404 408 44 11 50 15 19
D 354 2.01 1.16 035 2.09 044 361 90 74 10 4 18 09 6
E 272 131 1.12 031 191 038 642 130 64 11 5 27 09 9
F 250 1.28 1.82 033 230 049 774 401 64 7 6 32 1.0 9

! B: Hog manure compost, C: Chicken manure compost, D: Microbialized oil refuse, E: Microbialized oil refuse with

rice hull, F: Microbialized oil refuse with rice straw.
% The figures in the table are the average of 4 replications.
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Table 2. Analysis for the soil sampled at the harvest of sweet pepper

Soil Exchangeable Extractable
Treat-
tex- pH EC OM  Avail P
ments Ca Mg Na K Fe Mn Zn Cu Ni Cr Cd Pb
ture
mmhos/cm % ppm
Al SL 7.0v? 1.23a  1.6lc 584c 1,695 234b 86 107b 576a 45b 15b 3.0d 1.5 02 021 3.8
B SL 7.6a 0.56b  2.12bc  769¢ 1,508 238b 79 112b 460b 6la 30a 6.7a 13 03 028 3.8
C SL 7.7a 0.51b  2.67a 1,530a 1,810 340a 85 225a 416b 63a 30a 3.2cd 1.7 03 025 3.8
D SL 7.6a 0.56b  1.93bc 1,320ab 1,960 326a 84 24la 445b 64a 34a 4.1c 1.7 03 0.14 3.8
E SL 7.6a 0.59b 2.40ab 1,369ab 1,587 267ab 73 191a 424b 62a 30a 3.6cd 1.7 0.2 021 3.8

F SL 7.7a 0.46b 1.95bc 1,113b 1,745 288ab 78 185a 438b 64a 33a 53a 14 04 028 33
! A: Chemical fertilizers only, B: Hog manure compost combined with rice hull charcoal treated with microorganisms,
C: Chicken manure compost combined with rice hull charcoal treated with microorganisms, D: Oil refuse and rice
hull charcoal treated with microorganisms, E: Oil refuse and rice hull treated with microorganisms, F: Oil refuse

and rice straw treated with microorganisms.
% Means in the same column followed by the same letter are not significantly different at ¢ =0.05 by Duncan's MRT.
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Table 3. Chemical analysis for the sweet pepper fruits
Treatments N P K Na Ca Mg Fe Mn Zn Cu Ni Cr Cd Pb
% ppm
Al 322 1.01 6.15 0.102a> 0.36 0.40 234a 63a 48 17 113a 13 1.07 3.4
320 1.11 6.62 0.095ab 0.44 0.46 85b 38 53 21 58b 0.8 087 34
294 1.01 6.29 0.083ab 0.37 0.43 101b 31b 72 18 50b 13 087 34
3.19 1.02 6.09 0.083ab 0.37 0.45 108 32b 51 17 55b 13 087 34
3.15 0.89 5.52 0.077bc 0.30 0.38 52b 24b 42 13 42b 0.8 0.87 34
332 1.09 6.51 0.063c 0.46 050 87b 36b 51 21 50b 1.0 1.00 34

Syl ol @ Rlvy)

1.2. See Table 2.
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Table 4. The growth and yield of sweet pepper

Average Average Circumference of .
Treat- Plant Fruit Phytophthora  Soft

] fruit fruit the fruit cross Fruit yield Index ) Virus
ment height . . number blight rot
weight  length section

cm g cm cm no./10m* kg/10m*> % % % %
A' 482b%°  85.0 14.3b 15.6b 133b 11.3b 100 5.9a 38.9 2.0
B 57.0a 923 15.8a 18.4a 193a 17.8a 158 2.6b 32.4 3.4
C 574a 90.3 16.0a 18.7a 223a 20.0a 177 3.0b 354 3.6
D 54.7a 943 16.1a 18.2a 189a 17.7a 157 2.3b 37.5 2.4
E 572a 93.5 15.5a 17.9a 176ab 16.3a 144 2.2b 30.7 3.2
F 573a 95.5 16.0a 18.2a 186a 17.6a 156 2.0b 19.9 3.1

12: See Table 2
W@*ﬁ" R PR PG [P B TR 77 %0 o P SRPT] e y )

ﬁi‘ (VR SR P P T T S8V UBERRY o [N L o P
Ui ARIE o TR Y T g S R HIRLR] R PP e 5 2 AR PP A P TG T skl A gl A
B AT TR r*%il PR B S T RLE A P e I/q%’a"i’srg\l o T
B b AR R R R R @%57%’ (s PR E PR P B [P 3ET156% 0 (1) M A B
PO BE AR P ORI AR SRR 5 B Pag R PRSP E RV B R SR i
o R P R SRR S R P PRI W R B R
44% o Il 4 FRERTI T A E B T URLR TR o B PoRd ISR o [0 Elffrﬂjg~ B e
BRI o MRy (10 48.2 om o iy B IPTEN 54.7~57.4 em > AR S0 o NECR R
P 14.3 cm[ & ES1°1H 15.5~16.1 cm » Ay B¢ 5§7] - %}JEM?&%%EI%J@';%@& (31 15.6 cm >
BT 17.9~18.7 om » AR BT U0 o 210 m™M N BT (0018 1331 0 E A TIB 176~223 1
FREE AT o 1) PR B R B R T TR T (SRR L
B e 510 m*HEE BN (P 11.3 kg o A IEN16.3~20.0 kg o MR TN 0 2 RURLN
LN Beterp

T TGP PURPARURDT R B [T 5.9% o [y A TG B R =
2.0~3.0% » Ff BILRL M= PR oI e s (555 55 F R A e 1 B E e S PR - R AL R



6 B G B 5 A S 0]

PRI PG (5 E1 % B S SRR 2o M B R
(118 5 B S S e -

T |
B T ITEEE T 1D BB ZBAETS 2 PR LY

SATPE I (R RIS AT RIS WO R (R 2 3 T SRR
VTR (R AR -

E£Z 3R

SUPEE 1958 (WD RIEUR B~ T SR R R E 7: 148 -

HHOE MREIET 1993 PR i Hﬂ‘ﬂ’i%[*ﬁ“ﬁ?ﬁ_ I AT ) p.9-1~24 -

P 1993 B i 4 H‘ﬂ’i“'*l*g‘ff 4 HG T pa14-1~29 ¢

RWE 1981 YRS BT £ WK R R A A (e S e

p.53~59 -

5. :.H L'[P 1991 gfﬁ%q@ﬁigf‘e&m& & VA gfﬁrﬁ% . %qmg&iﬁfﬁlaju?‘fﬁﬁﬁﬁﬁ
j’%‘gﬁpl ~17 pIiE R Fiﬁd/[jﬁ R H] o

6. FufER Fedrik 1991 P [AIFHE MRS RR IS Y SR e B LR
£ 30:23~32 -

7. FFRA Zedced S 1992 Uz AR E Fh (R R E T’}HlEﬁ%’ii’E&Eﬂtﬂﬁrﬁz
Er#934: 19~26 o

8. FHUE ALETH MEH 1984 [ F AN B~ SOk VIR IR 7y R L
HAEH 18:29~38 ¢

9. AR MUnE At2i 1988 [1E RN R R P DR 1 W R (75-76):
129~137 -

10. %Ti@ ﬁrﬁﬁf @ﬂ%@’? BHJ*JJ%LI 1991 y i%pﬂﬁfs[ ,+:(}7KV(%+?FH [ [/F‘EF' «Flﬁ%li’
27(5): 53~55 o

L1 Ao P A £ 1993 [ F A pi Glomus clarum ™| 3 1 % ajf;lfﬁ’srﬁﬁzﬂ
it I R 42(1): 74~84 ¢

12 A0 MEPT- 1993 6 B SR B[ S BRSPS HOT AT P p17-1-22 ¢

13. AR7F Rl R 9o 1986 1) WPkt 4 BRF R BAN G A R R T OB 2 of R
372 Hli'&?%’? $r136: 15~24 -

14. B=9E 1989 *iffﬁ%f}’ﬁi“éj%%iﬂjﬂj ’F‘ i aazﬁclrﬂ%ﬁiua‘mé%ﬁ? p. 229~242 -

15. 8= 1993 p*iﬁl‘zirg@} pli 4 @ﬁ@lﬂ%ﬂ»g A BT p11-1~6 ¢

6. F=Fu fi A 1992 EM(F 3% % PoE) DA b & #5720 U Bl FIIRE & EME 7

p.15~18 (W) FIINE I IR R 58 & > & -F A BEGE ] A7) 726 - TP ﬁﬁEPJ

AW N =



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

FPRFETPIR S S S B R 7

A 1991 B PR P OFL IR B PO R F O LB E p. 13-39 B
AT

TORFIPS 1992 %‘Fﬁ}ﬁf%“\féf Pz & Zﬂﬁ:ﬁf{ﬂ’ﬂ‘? B -

Rk AR 1977 FEERCE PIRE PUAFOR A wH] S

Baker, Dale E. and Michael C. Amacher. 1982. Nickel, Copper, Zinc, and Cadmium-Dilute
hydrochloric acid extraction. In: Methods of Soil Analysis Part 2. p.333-334.

Banik, S. and B. K. Dey. 1982. Available phosphate content of an alluvial soil as influenced
by inoculation of some isolated phosphate solubilizing microorganisms. Plant and Soil. 169:
353-364.

Carling, D. E. and M. F. Brown. 1980. Relative effect of vesicular-arbuscular mycorrhizal
fungi on the growth and yield of soybeans. Soil Sci. Soc. Am. J. 44: 528-532.

Harley, J. L. and S. E. Smith. 1983. Mycorrhizal Symbiosis. Academic Press, New York,
p.483.

Hesse, P. R. 1971. Determination of ammonia by micro-diffusion. In: A Textbook of Soil
Chemical Analysis. p.170-173.

Khan, J. A. and R. M. Bhatnagar. 1977. Studies on solubilization of insoluble phosphates by
microorganisms. I . Solubilization of Indian phosphate rocks by Aspergillus niger and
Penicillium sp. Fert. Technol. 14: 329-333.

Kucey, R. M. N. 1987. Increase phosphorus uptake by wheat and field beans inoculated with
a phosphorus-solubilizing Penicillium bilazi strain and with vesicular-arbuscular mycorrhizal
fungi. Apl. Environ. Microbiol. 53: 2699-2707.

Kuo,C. G. and R. S. Huang. 1982. Effect of vesicular-arbuscular mycorrhizae on the growth
and yield of rice-stubble cultured soybeans. Plant Soil 64: 325-330.

Kushizak, M. 1968. An extraction procedure of plant materials for the rapid determination of
Mn, Cu, Zn, and Mg by the atomic absorption analysis. J. Sci.Soil Manure, Japan 39:
489-490.

Menge, J. A. 1984. Inoculum production. In: VA mycorrhiza, Powell and Bagyaraj, 1984,
CRC Press, Boca Raton, Florida p.187-203.

Mosse, B., C. L. Powell, and D. S. Hayman. 1976. Plant growth responses to
vesicular-arbuscular mycorrhiza. 1x. Interactions between VA mycorrhiza, rock phosphate
and symbiotic nitrogen fixation. New phytol. 76: 331-342.

Nelson, D. W. and L. E. Sommers. 1982. Walkley-Black Procedure. In: Methods of Soil
Analysis Part 2. p.570-571.

Powell, C. L. and D. J. Bagyaraj. 1984. VA Mycorrhiza, CRC Press, Inc., Boca Raton,
Florida, p.223.

Rao, A. V., B. Benkates warlu and P. Kaul. 1982. Isolation of a phosphate dissolving soil
actinomycete. Soil Sci. 51: 1117-1118.



34.

35.

36.

37.

38.

39.

40.

41.

42.

B G B 5 A S 0]

Su, N. R. 1972. The fertility status of Taiwan soils. In: Soil of the ASPAC Region, Part 1,
Taiwan, Technical Bulletin No.8, p.16-100, Food & Fertilizer Technology Center.

Taha, S. M., A. S. Z. Mahmoud, A. Halim El-Damaty and A,M. Abd El-Hafez. 1969. Activity
of phosphate-dissolving bacteria in Egyptian soils. Plant Soil 31: 149-160.

Thomas, Grant W. 1982. Replacement of Exchangeable Cations-Ammonium acetate method.
In: Methods of Soil Analysis Part 2. p.160-161.

Young, C. C. and C. C. Chao. 1983. Legume production and application of Rhizobium in
Taiwan. In: Proceedings ROC-JAPAN Seminar on Promoting Nitrogen Fixation in
Agriculture, K. H. Houng and C. K. Lien (ets.) p.39-44.

Young, C. C., M. H. Wu and T. C. Juang. 1982. Selection and use of Rhizobium in Taiwan.
Food and Fertilizer Technology Center, Tech, Bulletin 66: 1-9.

Young, C. C., T. C. Juang and H. Y. Guo. 1986. The effect of inoculation with
vesicular-arbuscular mycorrhizal fungi on soybean yield and mineral phosphorus utilization
in subtropical soils. Plant Soil 95: 245-253.

Young, C. C., T. C. Juang and C. C. Chao. 1988a. Physiological and symbiotic characteristics
of Rhizobium fredii isolated from subtropical-tropical soil. Biology and Fertility of Soils
(Germany) 5: 350-354.

Young, C. C., T. C. Juang and C. C. Chao. 1988b. Effects of Rhizobium and vesicular
-arbuscular mycorrhiza inoculations on nodulation, symbiotic nitrogen fixation,and yield of
soybean in subtropical-tropical fields. Biology and Fertility of Soils (Germany) 6: 165-169.
Yoshida, S., D. A. Forno, J. H. Cock and K. A. Gomez. 1972. Procedures for routine analyses
of zinc, copper, manganese, calcium, magnesium, and sodium by atomic absorption
spectrophotometry and flame photometry. In: Laboratory Manual for physiological studies of

rice. p.23-29.



FPRFETPIR S S S B R 9

Effect of Organic Manures on the Growth and
Yield of Sweet Pepper’

Ching-Fang Hsieh and Kuo-Nan Hsu®

ABSTRACT

This experiment was conducted in a slate alluvial sandy loam soil in the farm of
Taichung District Agricultural Improvement Station at Tatsuen, Changhua. The whole
experiment consisted of the following six treatments arranged under randomized
complete block design with four replications: (A) chemical fertilizers only (control). (B)
hog manure compost added with microorganism. (C) chicken manure compost added
with microorganism. (D) microbialized oil refuse. (E) microbialized oil refuse with rice
hull. (F) microbialized oil refuse with rice straw. In treatment A, chemical fertilizers at
the rates of 150-120-150 kg/ha of N-P,05-K,0 was applied as the common recommended
way, and a pesticide, Benlate, was sprayed for three times during the whole growing
period. In the other 5 organic treatments, the amounts of manures were applied based on
the same rate of 150 kg/ha of nitrogen calculated in accordance with the nitrogen
contents of individual manures, and three sprays of sugar- vinegar solution were applied
instead of chemical pesticides.

The results showed that the plant height, fruit size, fruit number, and fruit yield in
all organic treatments were all very significantly higher than that of the chemical
treatment; among them the yield of the plot of chicken manure compost with
microorganism increased for 77% was the highest. Apparently this very significant
increases in plant growth and yield was the combined effect of organic manures and the
added microorganism.

Significantly lower iron content, and very significantly lower manganese content in
the fruit of organic treatments suggested that it had the tendency to lose the nutrient of
iron and manganese, however as the unfavorable metallic elements, sodium and nickel
were both very significantly lower and fruit size were bigger in all organic treatments, it
may say the organic sweet pepper is better in quality from the view point of their

nutrient safety and outside appearance.
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As to the diseases, the affected plants by phytophthora blight was significantly
lower in organic treatments than in chemical treatment. The affected rate of soft rot also
tended to be lower, and the virus chlorosis tended to be higher in organic treatments than

in chemical treatment, but both of them were not statistically significant.
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