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Summary

This study was carried out to investigate the effect of Symechocystis sp. KACC 91007 when
added to a pig slurry or pig liquid fertilizer (PLF) on germination index (GI) of Chinese cabbage.
The preliminary experiment involved the screening of inoculant levels which were; 0.05, 0.1, 0.2,
and 0.3%, respectively. The 0.05% level of inoculant was selected based on low phytotoxicity
and high GI. The PLF underwent a 107 day aerobic and anoxic processing conditions. The T-N,
T-P, NHs, and NOs-N concentrations of the untreated pig slurry were; 2,873, 753, 1,441.6, and
16.48 ppm, respectively. Using aerobic processing treatment, the fertilizer value of the PLF was
3,672, 164, 183.87, and 21.97 ppm, respectively. In contrast, the fertilizer value of the PLF proc-
essed under anoxic condition was reduced to 1,261, 68, 161, and 16.87 ppm. The GI value of
the untreated PLF under aerobic and anoxic processing condition was 83 and 40.4 *9%,
respectively. With the addition of the 0.05% microbial inoculant, the GI improved by more than
40 and 50% respectively, when the PLF was processed under anoxic and aerobic conditions. The
above findings proved that the aerobic processing of PLF for 107 days was better than anoxic
and yielded higher T-N which is a macro-nutrient fertilizer material. Consequently, the addition of
0.05% microbial inoculant resulted to a higher GI of the Chinese cabbage specifically under aero-
bic processing condition.
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Table 1. Composition of growth media for Synechocystis sp. KACC91007

Concentrate Mixture °

Ingredient -
mg/ ¢ Molarity
Solution I? NaNO; 1,500 18 mM
Solution I MgSO4 - 7H O 75 300 pM
Solution T CaCl; - 2H,0 36 240 pM
Solution IV*  KzPOs - 3H0 40 230 uM
Solution V®  NayCO; 20 190 uM
Solution VI Citric acid - H,O 6.6 31 M
Ferric ammonium citrate 6 ~20 uM
Na;MgEDTA 1 28 yM
Solution VI  H3;BOs 2.86 48 1M
MnCl; - 4H,O 1.81 9.1 uM
ZnSO, - TH,0 0.222 7.7 1M
Na;MoOQ, - 2H,0 0.39 1.6 iM
CuSO, - SH20 0.079 0.32 uM
Co(NO3), - 6H;0 0.049 0.17 uM

* 100 x concentration
® 1000 x concentration

¢ After autoclaving, 5mN TES was added to a pH of 8.0 with 10 mM glucose as final concentrate mixture.
For solidified media, twice autoclaving was done separately to the concentrated liquid medium, agar and 1
M thiosulfate. Mixing ratio was 1:1:0.002 prior to pouring on plates.
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Fig. 2. Microbial alkaline phosphatase concen-
trations based on the time (n=3).
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Table 2. Comparative fertilizer nutrient materials of the PLF before inoculant treatment***

(Unit : ppm)
Items T-N* T-P** NH,4-N NOs-N
Initial 2,873+43.79 | 753+14.18 1,441+9.47 16+1.05
PLF Aaerobic | 1,999424.35 149+ 4.37 171£9.62 31+0.89
107days
Aanoxic | 1,204+11.76 83+ 1.74 174+4.83 24+2.67
* Total Nitrogen.
** Total phosphorus.
*** Values are means of 3 replicates indicated by +SD.
AT AT fASRT Sl $(1976)

\~

Rate and value

Aerobic . Anoxic

Manufacturing Process

Fig. 3. Germination rate and Gl value based

on the dilution of PLF without micro-
bial inoculant(n=3).
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Table 3. Periodic physiochemical changes of the PLF****

(Unit : ppm)
Days
[tems

10 days [ 20 days |30 days |40 days |50 days| 60 days | 80 days 107 days

TN* 2,789 1,357 1,881 1,328 1,261 1,246 1,388 1,204
+40.97 | £46.74 | +£20.85 | £15.67 | +13.43 | + 2.76 | = 5.61 | £11.76

T.p*+ 66 306 199 304 164 153.7 159.7 149

+ 675 £ 536 £ 448 | £1094 | £ 273 | + 742 | £ 5.14 | £ 437

Aerobic

NH.-N 146.91 | 188.29 | 182.77 | 183.25 | 183.87 201 200 171

4 + 367 =786 £11.74 | £ 197 | £ 3.62| *16.79 | £12.43 [ £ 9.62

NOW-N 4.32 6.67 8.63 20.79 21.97 25 187 31

’ + 168 £075| 216 £ 809 | £ 437 + 7.19| £10.84 | + 0.89

T-N 2,791 2,248 2,897 1,746 3,672 2,254 2,153 1,999
+34.79 | £2741 | £13.54 | £30.73 | + 9.72 | +13.40 | £22.94 | £2435

T.p 317 113 108 115 68 79 76.7 83.3

) +1475 | =+ 821 | £ 539 | £3.16 | £072| +£694| =347 | = 1.74

Anoxic

NH.N 169.74 | 16543 160.8 | 155.78 161 172 131 174

4 +1534 | =+ 248 | = 734 | £ 105 | = 6.34 + 319 £ 294 | + 483

NOL-N 47.09 18.83 9.85 9.81 16.87 10 22 24

> + 461 | £148| £132] £043 | £ 193 | + 1.03| 274 | = 267

* Total nitrogen
** Total phosphorus,
*** Suspended solids

*#** Values are means of 3 replicates indicated by £SD
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749 86, 34.6, 533 vEIATH EF 0]y
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W, 74 Ay FelA e F7] dule] wetx
47} 3.6, 58.1, 6282 UEGI FE7] g
T A= 04, 645, 99302 Ve 4z
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Table 4. Effects of time and dilution rates of Synechocystis sp. KACC91007 to PLF on

GR and Gl of Chinese cabbagej

Swine manure liquid fertilizer
Aerobic Anoxic
Items
0.1% 0.3% 0.1% 0.3%
0 | 3X | 10X | 0 3X [10X| 0 | 3X | 10X | 0 | 3X | 10X
GR 1900 11000 | 967 | 833 | 1000 {96.7 (833 {1000 {1000 |76.7 {1000 | 967
1 [(%0)*|13.42° +0.00°| +6.72° £1.46° +0.00%|£2.67°|+3.16°| £0.00°| +0.00°|+1.61° +0.007 +2.46"
days| | 568 1490 [1133 |43.4 | 1276 [1267 |38.7 |141.8 |1165 |32.7 |142.8 | 233.0
4349 3767 £4.71% 20.63°| £2.71% £1.97°|£0.359 +4.59°| +3.62°+4.12°| +3.64°| £10.06"
GR |719 | 933 | 873 581 |1074 |874 |67.8 | 785 | 82.1 |285 |1000 | 75.1
7 | () |26.13Y 462 £2.06°| £0.88 +5.74723.46%|24.15Y £2.32°( +1.46°| 2045 £0.00° =5.16°
days|  |1321 343 | 536 | 3.6 | 58.1 |628 | 8.6 | 346 | 533 | 04 | 645 | 993
+6.75 £13.46° +7.34°| £2.73°| £4.06°+5.11°£1.997 +4.23°| +2.42°+2.65° +8.66" +2.79°

* Germination rate.
** Germination index.

) Microbial inoculant dosages were 0.1% and 0.3% with 2 dilution rates and values are means of 5

replicates indicated by +SD.
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%, 0.1%, 0.15%, 02%Z 33 A 0.05%
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=
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means with different superscripts in same row are significantly different at P<0.05.
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Table 5. Effects of time and dilution rates of Synechocystis KACC91007 to PLF on GR
and Gl of Chinese cabbage®

Swine manure liquid fertilizer
It Anoxic
ems
Control 0.05% 0.2%
0 3x 0 3x 0 3x

GR{%)*| 3.33+0.24 |83.30+ 1.36|30.00+2.10 | 93.30+3.73| 4.95+0.45| 66.67+ 3.17

5
min GI** | 0.02£0.32 [69.60+ 4.67] 0.99+0.55 | 94.22+3.19[15.04£0.05| 18.45+ 0.98
65 GR(%) |92.5946.73 |96.30+ 4.13(77.78+2.67 |103.70+£6.4177.78+3.10| 96.30% 7.16

T .
I min Gl 33.98+£1.77 177.37+ 3.19|65.43+4.72 1122.37£2.38(72.93+3.76]121.77+ 8.81
M 365 | GR(%) [30.00+1.46 |93.30+ 6.48|40.00+2.33 | 86.67+5.72|20.00+0.94; 90.00+ 5.73

E .
min Gl 4.06+1.67 |88.11+ 2.43(69.87+3.17 [126.70+5.27|75.71£6.38|132.25+ 5.37
1445 | OR(%) [26.67+2.34 [96.67+13.64)16.67+2.78 | 93.3343.67)10.00+3.42) 86.67+ 4.36
min Gl 3.18+0.86 [92.49+ 6.88|88.57+4.37 |133.61+6.13199.06+7.34|174.72+12.95

Swine manure liquid fertilizer
n Aerobic
ems
Control 0.05% 0.2%
0 3x 0 3x 0 3x

5 GR(%)* [20.00£2.16 | 96.67+5.43|30.00+1.78| 80.00+2.64| 63.30+2.48 | 96.67+ 7.94
min GI** 1.97+0.47 | 81.61+6.79| 1.40+0.35| 48.68+3.64| 3.95+0.62|118.2 + 9.96
65 GR(%) [63.96+2.64 |100.00+0.00 [81.48+2.66(107.41£9.67 | 92.59+4.35 [111.11+ 4.53

T .
I min GI 12.83+0.84 | 83.73+£6.49|13.44+1.32| 69.34+4.79| 34.59+1.62 |122.19+15.68
1;4 365 | GR(%) | 3.33+0.31 {100.00+£0.00 [13.33+2.65| 70.00+3.97 | 20.00+0.99 |100.00+ 0.00
min GI 0.06+£0.63 | 50.39+1.76| 5.51+£1.02| 78.00+£3.46| 79.76+£2.79 |137.54+14.69
1445 | GR(%) |50.00£2.67 | 93.30+6.72|26.67+2.34| 93.33%6.72| 70.00+1.97 | 93.33+ 2.61
min GI 8.68+1.64 | 90.72+6.42|86.31+2.43{145.35+5.34 (107.94+4.16 |179.27+17.58

* Germination rate.

** Germination index.

® Microbial inoculant dosages were 0.05% and 0.2% with three dilution rate and values are means of 5
replicates indicated by +SD.
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