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Maturity Evaluation and Determination of Aeration Time Using
Germination Index of Co-Digestates
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ABSTRACT: This study was conducted to evaluate the effect of optimal aeration time of livestock manure slurry with
fruits pomace on germination index. Six co-digestates of livestock manure slurry with fruits was aerated with 0.1 m’
air/m’ - min for 54 days. The maturity of digestates was evaluated using the germination method. The germination index(GI)
of co-digestate of SS + CS + MP was more than 70 at the 30th day of aeration. The GI of co-digestate of SS + CS
was more than 70 at the 36th day of aeration. The GI of digestate of swine manure slurry alone was 70 at the 54th
day of aeration. The co-digestate of SS + MP caused to shorten 24 days of aeration period to reach GI of 70, compared
to swine manure digestate. These results suggest that the germination index of seed could be used to establish the optimal
aeration time for co-digestate of liquid fertilizer.
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* Relative germination ratio (GR, %) = (X272
JFol-&/control TolE) x 100

* Relative root elongation(RE, %) = (X 2]7-<] ¥
2]29]/ control ¥-2]Zo]) x 100

* Germination index(GI) = GR x RE / 100

E Aol &7]4319 2] BOD, TN(Total Nitrogen)
2l TP(Total Phosphorus)= 2 A3 A&y Vol
gt TNE 295F9'%S TPE UV spectrometer
(Shimadzu, Japan)E ©1-835{Th pH= pH meter(FEP20-K,
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Table 1. Treatments of Co-Digestate Liquefying

Treatments Contents of treatments
SS (100 %) AD Anaerobic digestate of swine manure slurry 100 %
SS (70 %) + CS (30 %) AD Anaerobic digestate of swine manure slurry 70 % + cow manure slurry 30 %(v/v)
SS (70 %) + AP (30 %) AD Anaerobic digestate of swine manure slurry 70 % + Apple pomace 30 %(v/v)
SS (70 %) + MP (30 %) AD Anaerobic digestate of swine manure slurry 70 % + mandarin pomace 30 %(v/v)

SS (35 %) + CS (35 %) + AP (30 %) AD Anaerobic digestate of swine manure slurry 35 % + cow manure slurry 35 % +
apple pomace 30 %o(v/v)

SS (35 %) + CS (35 %) + MP (30 %) AD Anaerobic digestate of swine manure slurry 35 % + cow manure slurry 35 % +
mandarin pomace 30 %o(v/v)

71 A8 28(2), 2020



8 #22, Olg=F, 47, Uej, REA
3, Z1} 9 nzk 3.2. F7|7[2t0f| TE pH, EC, NHs-N2| Hs}
7128 713k &< pH, EC, NH4-N ¥3}= Fig. 1
3.1, =2 &7[Aetl0| ook i o Aot BE @7|4stde Z7)Ag] A pH 8 2k
53 ay|aslolo] 345 EXS Table 29 2 oANA Z7|A 27t AZHE £ pH 9 2REO.= STtk
o} WA pHE AHEH TE 7] 2359%0]8.0-82 Z712E] 36d27HA] FA18FA T Kim et al.(2015)2]
2 dZEAe Yehgoh @748l e] BODs9) Al ofsh 714a8lee) 112 714k8)(Thermophilic
5= 8600~10,850 mg/LE 21593, CODpe= Aerobic Oxidation, TAO) w37 el Al 27 pH 8.1

7,240~13,200 mgLE YERAATE T-N2 0.40~0.56
%2 LSO, NH-N< 3,588~4,841 mg/L= YE}
WAl NOs-N< 19.4-~72.8 mg/LE UERth 7=
=9} #EER £33 f@7]4s1ee] BOD, COD,
T-N, NH,:-N9| e 28 o5 7|43t R
= 95 7|48t B} &

=
A3lollo] 0.066 %=

Ut} T-PE B8 ©E 7]

AREF £ dr|As R FhoH, ECE
AREnt 53} F 7] 480l A 30.3~32.0mS/cmE
ztolE VERNA] gtout B ©E r|astl
=91 53} 37|45 o A= 34.7-37.0mS/emE L}
et A 2EEE 23 fr]4stel Bt EC7t E3kTth

* SS100%AD © SS70%+CS30%AD ¥ SS70%+AP30%AD o

100

8570% + MP 30% AD [ ]

Rl A A Alzre] ZAgtel we) pH 9.8H ==
=7} sttt Rustgoh? aeg B A M=
Z71A48 36¢3t ©]F thA| pH7}F Bashr] At
Hom, =1 3 F7]14skASS + CS)°] F7]a
s} 5 pHe| ZaZo] 714 Fck & Ash 2ol
Heo(2010)2] ATolA = Z71x2] %7l pH7}
7V T SFEARE Zash] AREREE ole
Z7] CO9| $4ke = Qs pH7) S7Fsith 7t 2 4ks)
FHAo] oJuHA H 2 o2 pH7} 7hashs A
o2 wEty BuEkych?

71481 Z7|A4e] A #7]astle] BCE 30.3~37.0
mS/emZ JERGAI T Z7)3]E] 7]7to] 72l wh

2} EC7} Aaste] F71AE] sadatel BE @r)a

S T

S535% + CS 35% + AP 30% AD O 5535% + CS 35% + MP 30% AD

20

7000

.5 . g B E E é : ; w0 ;E 5000 3
= s - § 2 4 - - E 2000 i & .
S L O A S § I L A -
- SRR B R I
1 1000 4 o L] i ]
75 10 o g ?
k operating time(day) ‘ ) operating time(day) ) ) operating time{day) )
Fig. 1. Change of pH, EC, NH4-N during aeration. Symbols represent the different treatments of digestates.
Table 2. Chemical Properties of Co-Digestate in this Experiment
Treatments H BODs CODmn T-N NH4-N NO3z-N T-P EC
P (mglL) (mglL) (%) (mglL) (mglL) (%) (mS/cm)
SS 8.1 10,850 13,200 0.56 4,841 194 0.066 37.0
SS + CS 8.1 9,910 7,240 0.49 3,945 324 0.048 34.7
SS + AP 8.1 8,540 8,020 0.46 3,799 259 0.053 314
SS + MP 82 9,380 8,320 0.56 3,861 72.8 0.060 32.0
SS + CS + AP 8.0 9,380 13,020 0.40 3,588 389 0.036 30.3
SS + CS + MP 8.0 8,600 8,600 0.47 3,849 35.7 0.037 31.1
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(SS + CS + MP)°] Z}Z} 44.3 %, 57.0 %, 76.5 %=
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B &35 d7]43FY(SS + CS)0] 81.3 %= HET F
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Table 3. Relative Germination ratio During Aeration of Digestates(%)

Aeration days

N 0 6 12 18 24 30 36 42 48 54
SS 00 00 0.0° 0.0° 0.0° 0.0  633+8.8" 85.6+1.9° 100  100°
SS + CS 00 00 00°  333+33" 956+50" 967  100.0°  100.0*  100° 100
SS + AP 00 00" 22+3.8" 344+10.1° 822+6.9" 922+50° 98.9+1.9" 98.9+1.9" 100°  100°
SS + MP 00  0.0° 0.0° 0.0°  30.0:6.6" 50.0433° 98.9+1.9" 98.9+1.9° 100° 100"
SS + CS + AP 00  0.0° 0.0° 78+7.7° 63348.8° 98.9+1.9° 100.0"  100.0° 100" 100"
SS + CS + MP 00 22438 164+3.0° 100.0° 98.9+1.9° 100.0" 98.9+1.9° 98.9+1.9° 100° 100"

Results are the mean = SD of 3 independent experiments.

"means separation within columns by Ducan’s new multiple range test at 5% level of significance.
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Table 4. Relative Root Elongation During Aeration of Digestates (%)

Aeration

days 0 6 12 18 24 30 36 42 48 54

Treatments
SS 00 00" 00 0.0F 0.0’ 0.0° 34124 393+70°  50363' 79.1+1.1°
SS + CS 0.0 0.0° 00°  140£128™ 463482 7128274° 813477 99106 98T  9RB2H2T
SS + AP 0.0 0.0° 08+1.4° 168127 24562 498123 640:100° 759:69 897429 96.0+13"
SS + MP 0.0 0.0° 0.0° 00F 54450" 242450 446188 59695 763+4.0° 911342
SS+CS+ AP 0.0 0.0° 00"  53#71% 380LILS" 6214194 6814159 788465 90.64.6 92.9+5.0"
SS+ CS+MP 00 LI+1.8 22404° 44345 57.0451° 765265 754498 88348.6" 924+08° 94.6:23"
Results are the mean + SD of 3 independent experiments.
"means separation within columns by Ducan’s new multiple range test at 5% level of significance.
Table 5. Germination Index During Aeration of Digestates
Treatmen?se'am” days 6 12 18 24 30 36 42 48 54
SS 0.0 00 00T 00 0.0" 00" 21523 33656 50363 79.1x1.0°
SS + CS 0.0 00 00 46843 4597 688265 81377 W06 WL 982427
SS + AP 0.0 00 01201 66:6.1° 202458 458112 634£109" 750:54° 897428  96.0+13%
SS + MP 0.0 00 00 0.0° 18:19" 122432 442489" 589187 76339 91.1+42°
SS + CS + AP 0.0 00  00° 08:12° 247+102° 61.1£180" 68.1+£159" 78865 90.6+4.6° 929507
SS + CS + MP 0.0 00 04:0.1° 44345 563+4.0" 7658265 745:86" 872474° NA0T" 946£23"

Results are the mean + SD of 3 independent experiments.

Tmeans separation within columns by Ducan’s new multiple range test at 5% level of significance.
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Table 6. Comparison of Aeration Days Required for Maturity of Different Co-Digestates

Period to Period to Period to Period to Period to

Treatments reach seed reach relative seed reach root reach relative root reach Gl
germination 90% germination 90% elongation 5 cm elongation 80% 70

(days) (days) (days) (days) (days)

SS 48 48 54 - 54
SS + CS 24 24 30 36 36
SS + AP 30 30 42 43 42
SS + MP 36 36 48 54 43
SS + CS + AP 30 30 42 43 42
SS + CS + MP 18 18 30 42 30

71 A8 28(2), 2020
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