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Table 1. Chemlcal analy51s for the soils sampled at the harvest time of vegetable soybean

Soil Exchangeable Extractable
Treat- Brayl
tex- pHIL:1 EC OM
ments p Ca Mg Na K Fe Mn  Zn Cu Ni Cr Cd Pb
ture
mmhos/em % ppm ppm Ppm
1" SL 51b¥ 207a** 0.96b** 115¢c** 899 255d** 251 130 270a** 31b** 4b** 19c** 1.1 0.7 0.17c* 3
2 SL 7.6a 0.68b  1.84a  26lab 980 342bc 254 193 194b 64a  15a 532 14 12 024bc 4
3 SL 7.5a 1.13b 2.56a  347a 1075 415a 396 422 160b 72a  18a 3.0bc 1.7 1.1 039bc 5
4 SL 7.6a 0.74b  2.08a 3382 1108 302bcd 211 163 157b  66a  19a 37 18 1.2 042ab 4
5 SL 7.0a 1.14b  249a  290ab 1098 345b 249 256 194b 62a 1l4a 2.8bc 1.3 09 0.3%bc 4
6 SL 7.7a 0.61b  1.89a  246b 1037 277cd 209 147 156b 64a  13a 40b 14 07 047a 5

"'1: Chemical fertilizers, 2: Combine rice hull charcoal with microorganisms in hog manure compost 3: Combine rice
hull charcoal with microorganisms in chicken manure compost, 4: Chicken manure compost only, 5: Oil refuse
treated with microorganisms, 6: Oil refuse and rice straw treated with microorganisms.

2 * and ** Respectively significantly different at 5% and 1% levels by Duncan's multiple range test.

R ERIUE T 2 R (R
Table 2. Chemical analysis for the whole plants of vegetable soybean sampled at harvest time

Treatments N P K Na Ca Mg Fe Mn Zn Cu Ni Cr Cd Pb
% ppm
1! 2.95 0.30 0.99c*** 0.83 1.04 0.44 298 62a** 28 84 64 6.1 038 4.1

2 230 037 1.22ab  1.03 1.07 0.53 245 38b 26 9.1 50 59 036 41
3 2.07 0.44 1.34a 1.15 0.99 0.49 223 33b 21 76 39 61 030 44
4 232 030 1.20ab  1.02 1.14 0.49 227 32b 24 85 56 66 022 38
5 244 039 1.19ab  1.02 1.17 0.53 262 39b 22 81 53 58 025 35
6 2.70 034 1.06bc  1.04 1.16 0.54 200 40b 30 99 72 58 028 4.1

12 See Table 1.
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Table 3. Chemical analysis for vegetable soybean grain

Treatments N P K Na Ca Mg Fe Mn Zn Cu Ni Cr Cd Pb

% ppm
1 6.05 0.63 138 1.15 026 0.22 94 36a*** 43 15 10.0 44 025 25
2 591 0.66 139 1.14 0.27 0.24 115 29 4 16 6.1 44 025 25
3 580 0.65 137 1.14 0.27 0.24 115 29 42 14 6.1 47 0.19 25
4 590 0.65 138 1.13 0.26 0.23 102 27b 42 16 72 44 0.17 25
5 575 0.62 1.40 1.17 0.29 0.25 101 28b 38. 15 83 4.7 0.19 25
6 596 0.62 1.40 1.16 0.26 0.24 114 29b 44 16 83 44 022 25

12 See Table 1.
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Table 4. The growth, yield and other related factors of vegetable soybean at harvest time

Plant Fresh Pod Effective pod Pod Pod Affected rate by
Treatments . . . Index
height plant wt number number per plant weight yield bean pod borer
cm g/plant per/plant g/plant kg/10a % %
1 723 6lc¥ 192 11.3c*  42.8b* 903  100.0 22.1
2 77.8  80a 273 15.9a 55.0a 994  110.1 19.2
3 723  82a 21.7 13.3bc 48.8ab 924 1023 21.6
4 76.5 68bc 22.4 14.4a 49.8ab 953 105.5 17.3
5 77.0  74ab 23.2 14.0ab 48.5ab 971 107.5 18.7
6 75.3  74ab 23.1 14.5a 52.0ab 983 108.9 18.9

12 See Table 1.

I ERsFG IRV 4 R [ B B () % = A F AT o
(™Gl o ) ST I PR B o 4 BRpH [ ITB 4P TR o B PR
B E%@‘ﬁ?ﬁﬁ 91> F Bk pH 6.8~7 3T (1% 4 BREC [ "1 2.38 mmhos/cm F| #5151 0.57~1.06
mmhos/cm » B B [ (55 B R (SR 1.05% 0 BSEA 1.78~3.05% » AETE BT 5 E R
(1B 179 ppm > 5B 235~475 ppm > BRI T [ H VLS o (414 ppm > T B B
210~266 ppm » Fy BEF [ (S5 [ 3 VG > (S0 44 ppm o FES T 69~80 ppm 0 i F IV ESE
(18 5 ppm > F 4516 15~23 ppm > [* VLR [1GR2 ppm o F 45164 2.8~5.9 ppm > FIELAG

HE, 17 FL[ Hlﬁgi,j AR E g ko B VRS (PP 1.4 ppm o F SN 1.7~2.4
ppm : fi’ f; TG o (~11650.29 ppm v T E$ 61 0.36~0.43 ppm ;[ F TV IEE, > [P 3.6 ppm
RS 4.0~4.3 ppm o ST I E I ¢ )RR o R (S B Y
VPR T A SRR D SR A R SR



6 B 1B L T B A TP 4

RLTI e (5 PR PTRURE 2 1 T 5 S 0 PR P SRR 0 BT RS )4
WU — NSRS “Jrgfﬁf L

I R R N (G ) o 88 0 (P 216 ppm > F R B 80~169 ppm > IR (R iR ¢ & ¢
(* 416 65 ppm - F | £5 B 18~37 ppm > & © {135 ppm > T EG Bk 18~27 ppm > A HHE [ (X
SU: (71PTBh2.3 ppm o T BN 1.1~2.3 ppm > Fi ¢ [ZP1BH0.5 ppm > T 511 0.22~0.36 ppm > i F)
[ (S PR = J) AR o R R LY TSR B G SRS T AL - BT S
Wﬂﬁfﬁ (L) @

» TIEASTEIAFRIVEARR T 1 B ™ R

Table 5. Chemlcal analysis for the soils sampled at the harvest time of cabbage

Treatments Soil pH L1 EC oM Brayl Exchangeable Extractable
texture P Ca Mg Na K Fe Mn 7Zn Cu Ni Cd Pb
mmhos/cm % ppm ppm
1 SL 43b%  238a**  1.05c** 179c** 1582 251c** 391b¥* 244b** 414a** 44b** Sb** 2.0b** 14 029 3.6
2 SL 6.9a 0.64c 228>  285b 1245 405ab 397b 318b 266b  80a 22a 5.9a 1.8 043 43
3 SL 7.1a 0.84bc  3.05a  475a 1435 505a 691a 655a 210b  80a 23a 33b 1.7 043 43
4 SL 7.3a 0.57¢ 1.78bc  232bc 1211 330bc 369b 256b 264b  69a 16a 4.lab 1.7 040 4.3
5 SL 6.8a 1.06b  228b  283b 1523 390b 384b 231b 259b  70a 15a 28 1.7 036 4.0
6 SL 7.1a 0.73¢ 1.95b  235bc 1334 344bc 399b 246b 229b 74a 16a 4.5ab 2.4 040 43
2 See Table 1.
R B

Table 6. Chemical analysis for cabbage head

Treatments N P K Na Ca Mg Fe Mn Zn Cu Ni Cd Pb
% ppm
! 328 0.50 3.11 243 022 0.10 216 65a** 35a** 3.6 23 0.51 Trace
272 052 362 235 021 012 113 23bc 23bc 32 23 036 7
255 048 337 243 020 0.12 169 24bc 23bc 3.5 1.8 029
224 040 288 2.07 0.17 0.07 80 18c 18¢c 26 1.8 022 »
340 051 354 226 023 0.12 152 37b 27b 39 14 036 7

6 290 045 327 222 020 0.09 87 21bc 22bc 33 1.1 0.36 Vi
12 See Table 1.
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Table 7. The growth and yield of cabbage

Whole wt.  Cabbage Cabbage head Cabbage head Cabbage

Treatments Plant height per plant head height  diameter weight head yield Index
cm kg cm cm kg kg/100m’ %

1! 31.0c***  2.06b** 12.4b** 18.8b* 1.39b** 370b**  100.0
2 34.2ab 2.39ab 13.9a 20.6a 1.66a 4542 122.7
3 34.0ab 2.57a 13.9a 20.1a 1.82a 500a 135.1
4 32.8bc 2.33ab 13.2ab 19.8a 1.65a 428ab 115.7
5 34.8ab 2.43a 13.1ab 20.2a 1.62a 430ab 116.2
6 36.0a 2.61a 13.6a 20.5a 1.81a 483a 130.5

12 See Table 1.
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Effect of Continuous Use of Organic Manures on
the Growth and Yield of Vegetable Soybean and
Cabbage'

Ching-Fang Hsieh and Kuo-Nan Hsu®

ABSTRACT

Continuous use of chemical fertilizers may make the soil pH to go down and soil
salinity to go up, and higher rates of chemical fertilizers will make them to go down
faster and go up higher. Continuous use of organic manures without chemical fertilizers
may maintain the soils under neutral and lower salinity conditions with higher organic
matter and increases in some mineral nutrients. The results of plant analysis showed that
the manganese in vegetable soybean and the manganese and zinc in cabbage in the
organic plots all very significantly decreased to cause the deficiency of manganese or
manganese and zinc. Therefore for further promotion of the crop yields it seems to be
necessary to apply some manganese for vegetable soybean and manganese and zinc for
cabbage. In this experiment, the pod yields of vegetable soybean in the organic plots
were only slightly higher than that of the chemical fertilizer plot, and the effect of the
compound microorganism EM to vegetable soybean was not significant enough. However,
the increases in the yield of cabbage in the organic plots were much higher, especially
when the compound microorganisms EM were combined in the manures. Every crop have
its own hobby or disgust to the different manures. In this experiment it was found that
vegetable soybean is fond of hog manure compost combined with microorganisms but
dislike chicken manure compost, and cabbage is a fan to the chicken manure compost
combined with microorganisms, and both of them welcome the straw-oil-refuse compost

treated with microorganisms.

Key words: organic manures, beneficial microorganism, vegetable soybean,
cabbage.
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