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= 1. F—HtEEEMERER T (2021.1101 ~ 1201)
Table 1. The recipe of Lotus rhizome compost (2021.1101-1201)

L (Source) fci1- L fcii2 L
(Recipe 1) (Recipe 2)
##HEET (Lotus rhizome residue) 130 130
1) (Bamboo residue) 60 60
kA% (Rice bran) 60 —
i i (Pea residue) — 60

e 1. BT HEFEEEMERNEC 75 (2021.1203 ~ 2022.0103) (48)
Table 1. The recipe of Lotus rhizome compost (2021.1203-2022.0103) (continued)

EHE (Source) i1 L B2 L Fc/33-°L ficii4- L
(Recipe 1) (Recipe 2) (Recipe 3) (Recipe 4)

3##HE (Lotus rhizome residue) 130 130 130 130

TT#73 (Bamboo residue) 60 60 100 60

>k ## (Rice bran) 60 — — 60

Ui i (Pea residue) — 60 60 60

(&) Zlt B

SR IR EE ZrESnlia > TIREEZ R DIETERET BRI 2 mm DUT 5%
HETT Aot - FPHEY 11 A s TR E R ot (mfasy 0.16 P AR) - Fiff
FER— R B MR 2R R - RERHE AR CAGEE B SRt (S — Wit — &1k
#1140 — 90 — 100 » AT A EE L SACET R - A EALEAC & ALK
155 0.1 A B FHREE 600 2 (F2E ) R I 2 SRS HC S i T Z B EE T 55 (A0
®2)-

AEH i B AL & (1) IR (A A ERE ~ BIE) ~ @ EREH (AR RE
FE)~QETT 1~ @ ECTT2- )BT 3~ (0) BT 4~ () HHEAWERE (RER
EREFR > ZFERBEST 15 - 09 — 1.5 RSB 2022FE5H2HE6H6
H > sBaEYREEAR (BAFE 2 ~ 38 G ISK)  FRE S HE - 3
SRR A O R E -

=~ BUBHET

BRI Ll R #2501 T ANOVA Kz Tukey's HSD 7377
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®2. ARSEACH A E

Table 2. The fertilizer application rate in pot experiment

JE T (Treatments) BERERER - ¢ {EAE - g
(Organic fertilizer) (Chemical fertilizer)

$HHZH (CK) 0 0

{EHE4H (Chemical fertilizer) 0 13.2

HE 75 1 (Recipe 1) 90 13.2

B2 2 (Recipe 2) 118 13.2

B2 5 3 (Recipe 3) 171 13.2

Ht 75 4 (Recipe 4) 72 13.2

T EEHE AR (Commercial product) 100 13.2

S R

— SR NRIE A R 0B AT AS

AP ARSI N £ B S R B IEOE L » BERIRHVEYI LR U EIRHIRIERY) -
e EERLER B - SR oo B RAE R BRVEFSE » B Rofk
W nT B ERAL R FERAVEE ~ IR FEARVRR L - OB SR (R 3) > R
mERUAEERES  HEHEARGNVESEE 535%  HRXEHEHE (4.09%) - #
T (3.44%) ~ BREE (3.31%) » MRIFEDY SRS MEIIRERF R EH AP - B
*_EEEI BEE ~ SEEEA LS DUE R EST S LR BEE - ®5E

- PSR e B RS HATRYE - DITAR o] PSR 5| S A A AR s A 09 e 12 (b
El%%ﬁﬁ—ﬁ B EAIRAER L > Ao EmE - 2MF A E AR R AT
DR USRI R R Y - B0 EfE S ~ e - e S AIREEE 86 BiEm
SIELRE A TR DR SR -

3. FRBINmE T T
Table 3. The chemical properties of sprouts without commercial value
C/N T > % F 0% tek > % 0 %
©) ™) (P) (K)
= 5.ty (Soybean sprouts) 11.5 47 4.09 0.41 1.39
4% 5.1 (Mungbean sprouts) 13.3 44 3.31 0.32 0.80
Ui i (Pea sprouts) 133 45 3.44 0.42 0.92
T (Alfafa sprouts) 9.0 48 5.35 0.60 0.42

&30 Rpg % - MIIREF S bR 4 & 5 - MnislBE B AR IR IKAT B o
WEABR A E RGN0 Ry 16 €K 4.1 5 - BUREABRHIHHRTIAR ﬁﬂéﬁ%@ﬁﬂb)ﬁ%ﬂ?@%
ISR B > DATs e B M i S SR A il 322% e > HURy
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1. ZFIEAEIMEERRE

Fig. 1. The exterior looking of four sprouts without commercial value

® 4 R GIRE R
Table 4. The effect of sprout on the population of earthworm

P (Treatments) HIHAE S SR Sl EEEEE ' %
(Number of earthworm (Number of earthworm (Growth rate)
at the begining) at the end)
% 14 (RIS 0 0 o
(BK, without earthworm)
A (CK) 10 15.8 58bc
B 5 (Alfafa sprouts) 10 18.0 80bc
4% .15 (Mungbean sprouts) 10 27.6 176ab
= .t (Soybean sprouts) 10 42.2 322a

VIR EEEEE ¢ (SR ER - WIHAEE) / IS x 100%
Means within a column followed by the same letters are not different significantly at 5% level by
Tukey’s HSD, respectively.
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RS PRI R EE
Table 5. The effect of sprout on the population weight of earthworm

JFH (Treatments) YIHHEE - ¢ GREE g dfrslE =L %
(Weight of earthworm (Weight of earthworm (Growth rate)
at the begining) at the end)
ZE A (A s )
T 3
(BK, without earthworm) 0.0 0.0 Oc
#HdEH (CK) 3.6 4.1 15b
EfE e (Alfafa sprouts) 3.8 7.2 94ab
%t 5.1 (Mungbean sprouts) 34 9.0 177a
% 1 (Soybean sprouts) 4.7 9.3 99ab

VSl E L (45RER - WIHER )/ WIHIEE x 100%
Means within a column followed by the same letters are not different significantly at 5% level by
Tukey’s HSD, respectively.

5 SEHEAL Y o3 S ATASSRANFR 6 - 345 SR 2 EC [ ETE R = > 22 5.8 dSm™
Rr B ER -~ EE - BRERZEAY - pH BRICIEEERERE > 2 7.6 {RFP
Ry G~ SR~ RO RIS B RS 0 E 2.39% 0 KIFRET
i~ &R WIS R ZE R ARUER (DI IRRE SR ) DA fe i e Bl =) - 2 3,350
mg kg > PP Ry R ~ AR ~ 22 A RCHIRA o SRR I ITAE SR AR EC ~ 48
F o ARMESERUR  NINZ RS G A R (R > BfssmiMERR T
THERENE - SR EE S A REZ EC » #E - AUMEEEE - hIHEEATSE
SFRERBUNNR T > FrAKE 2 PR EET] 90% DL L - HEAUKAHEE Z A E 28
o JRNEREE 95% DL E > S5 REURDAEF A N (B Ry d| SEHERL Rk e A 1 8% 2F
RAREMHERZZE -

Fo. WIFMEARIER Z B IITER

Table 6. The chemical properties of vermicompost

iz ¥ (Treatments) EC(1:5) pH CN S ->% W % $°% NO-N

dSm’ N) P) (K) mgkg"

ZEA (Al )
(BK, without earthworm)

3.2¢ 7.9a 18.8a 1.92¢  0.62c 0.69d 1,431d

HHHELH (CK) 34c  80a  186a 198 0.62c  0.64e 1,332d

-

e

HiEm (Alfafa sprouts) 5.8a 7.6¢ 15.1d  239a 0.77a 0.84c  3,350a

%k (Mungbean sprouts)  4.6b 7.8b 16.8b  2.18b  0.73ab  1.la 2,097¢

& 7.1 (Soybean sprouts) 5.3a 7.7b 162c  2.23b 0.67bc  0.92b 2,841b

Means within a column followed by the same letters are not different significantly at 5% level by
Tukey’s HSD, respectively.
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® 7. WEHERL Y AR A R SRR

Table 7. The germination rate of pei-tsai by vermicompost medium

HaFH (Treatments) R Y HERFE > %
(Germination rate) (Relative germination rate)

2 (4L (R 01 08 3

(BK, without earthworm)

B (CK) 96 100

BT (Alfafa sprouts) 94 99.2

%% 5.1 (Mungbean sprouts) 97 100

= .t (Soybean sprouts) 98 100

47K (Water) 95 _

-~ LEEAREHER R ERME

FUE R K & 822 90% DL E - HERESUEWHA A] F Rl BOK o AUA et 5 i =]
REER - hEESWERARIER T > TREEITIRE o 55—t st R g gt
GEREUR (B 2 ) Boyg 1 EalBaAT 10 RIREREFE 40 ~ 50°C » WREE 11 RZMWi A0
% 60°CLL 4R 5 K% Bk 2 =00 - BoJ7 2 V5 3 RENFHREZE 58°C » MELERFTE
50CLAERE 3 ~ 4 RENZRFFEZRZEM o 55 _H#talBaimtic 7 3 - 4% (B 3) > &8 14
A& BJ7 1 2 ZOREE LS — At A EERAa L - BCJ7 3 INEE 3 RIRAS 4R
£ 50CLAEZY 10 K - FRZMTE R Z0M « BuJT 4 1Y 3 RIWEZE 50°CT% » 4EFF4Y 4 KA
o TR EM - SRR ETE Y R RERE > SRR E KT 14 H
FAAIkRE s BT EC [E49%E 6 dS m™' DLE > BBER{E A1k 7.1 B2 7.0 > BREEL A
21.46 F2 17.24 » 485, 2.02 F 2.52% » 4885 1.53 K 1.32% > 4481 2.16 % 2.15% ; it /5 2 ~
3EC{EE3.82 2 3.01 dS m™ > FElR{Esr BB 7.8 K 7.9 » BE A 29 K 43 » 444 1.55
K 1.07% > 4855 0.31 K2 0.18% - 445% 1.41 7 1.10% - FH%I S SERE R RIC /52~ 3 &
A 100% 0 Bo 5 1~ 4 BB E 31 K2 79% » B Rk Ea B R A Al o K %
{&ERELE {2 EC EiRE > @EESE T#ELPE > Tajima FA © WIS RIER
IR R S R R R AL -

£ 70 == &, % 1(Recipe 1)
° gg == 7. 75 2(Recipe 2)
é 40 == B 348 (MDT)
g 30
a,
g 20
(5]
=10
& 0
e 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
R#
(Days)

2. BRI R L (2021.1101 ~ 1201)
Fig. 2. The change of temperature during composting (2021.1101-1201)
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& 3.

70 == B 7 1(Recipe 1)
L 60 A m —@— #& % 2(Recipe 2)
250 /H\\* e = Bz 75 3(Recipe 3)
8 ’
g 40 [ XX, 3 =52 % 4(Recipe 4)
£ 30 v Ve %= B #38(MDT)
3 AN T,
Q 20 Vwé&*‘%}mm«x«mr
% 10

0 T
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R

(Days)
25 A SRR AR (R (2021.1203 ~ 2022.0103)

Fig. 3. The monitoring of temperature during composting (2021.1203-2022.0103)

% 8. AEECTTHEATE T T B B 3 B B SR 2R
Table 8. The chemical properties and germination rate of pei-tsai in vermicompost medium
EC(1:5) pH CON &% Wi % # %  fHHEFE %
dSm’ N) P) (K) (Relative germination rate)

fig77 1 (Recipe 1) 648 7.1 21  2.02 1.53 2.16 31

BZ75 2 (Recipe2) 3.82 7.8 29 1.55 0.31 1.41 100

fid 75 3 (Recipe3)  3.01 7.9 43  1.07 0.18 1.10 100

lic77 4 (Recipe4d) 696 7.0 17 252 1.32 2.15 79

AR B L R N By T AE SR AN 9 0 488 BC (B B i A AL AE R s S FH T B
= HPEcy | EC [EIET ke » MESHEAL R A EC (HE S AR - TR (EHAC B AT
PR R A TEAC IR HEE > SUUAEREAH AR > m] AE Bt A EER AR LU SHERE Sy IR EE A
AHEEAR - TRARELTTEARELR RS - B EEEY 0.5%  EREENE
BCJ7 3 HAWE R 1.51% - S BAEWEICEERIEMEE - BoJ7 3 T s &g A
Boo7s » SR A E R i ARG TS 3 2 R LD = 43 (A E IR E 5 ~
10 ZBREELHERE fy 10 £ 25) » AIREEECE s EE O T IR A Y B s TR R E A
REFEETHEIC NS - DALY 1 &5 - 1Ec)T 1 RACTT 4 RIRERNE
ORI - SR A R TR A R R = > BT Y SR M TR AT E -
EORPHERE Y > FBRECT 3 ARACEELSN - HipmH 2 AR S EAtd - H
A EAREICR R RS > B 1~ o7 2 Fific)s 4 RZ -
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*9. ARl B kaRERER
Table 9. The soil fertility and yield of pei-tsai in pot experiment

EC(1:5) pH OM." HE% > % AR cHtisy ER

dSm’ % (TN) mgkg' mgkg' gplot’
(AP) (Ex.K) (Yield)
HHEAH (CK) 0.09¢ 6.9a 1.01b 0.03c 66bcd  86ab 287b
{EAEZH
(Chemical fertilizer) 0.20b 5.8¢c 1.05b 0.04bc 91b 44c 718a
A A5 RS T

il Dﬁ%% HEH 0.27a 5.9bc 1.52a 0.05a 50cd 48c 792a
(Commercial product)
fid 77 1 (Recipe 1) 0.29a 6.0bc 1.17b 0.05a 124a 93a 791a

Bt 75 2 (Recipe 2) 0.20b 6.0bc  1.14b  0.04bc  43d 76abc  77la
275 3 (Recipe 3) 0.25ab 6.1b 1.51a 0.05a 44cd 70abc 613a
lid 77 4 (Recipe 4) 0.25ab 6.0bc 1.12b 0.04bc 71bc 56bc 768a

" 0.M.: organic matter, TN: total nitrogen, AP: available phosphorus, Ex. K: exchange potassium.
Means within a column followed by the same letters are not different significantly at 5% level by
Tukey’s HSD, respectively.

B AR

AR BRI F A it R R IR SRR M 8 AR E S AT - #EF
SRE R SR A5 3051 - SRR SE B P s M 5 S HE A R R R SR T3 SR A IR Y2
&> DIRARS AR - MIFAEES KR ETHEERERR . AMERMAKE
MR IR R B e R EVIAIA - RAHDTFES - AR E B E AT R Y i B T TR
af > P ER ARG P ENHEADLE - SR EERGR -

AUTFERGH 110 FRER RG-S T BREA R B &R i (MOST110-
3111-Y-067E-001) , #E#7Ff - RSEH 2 B RESE I B 5 HIEAURIbT 5t = BB SRR & R
FRan AT AR R R IR AR A -
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Evaluating the reuse of the by-products in bean

sprouts production and lotus rhizome processing'

Pan, C. C. and C. Y. Chien’

Abstract

Agricultural by-products would improve value and extend their life cycle by being reused
properly. In this study, the by-products of lotus root and organic bean sprouts production were
used as materials. Alfalfa sprouts, soybean sprouts and mung bean sprouts were used to evaluate
earthworm population and vermicompost composition. Lotus rhizome residue was used as compost
material to evaluate the impact on soil properties and vegetable yield. The results showed that
soybean sprout and mung bean sprout used for vermicompost would lead to increase the weight and
quantity of earthworms. The pH of vermicompost decreased slightly, and the total nitrogen varied
with the addition of materials. The lotus rhizome residue can be used as a material for adjusting
moisture in the initial stage of composting. The yield of pei-tsai in the pot experiment using lotus
root residue compost of formula 1 was comparable to that of the commercial organic compost. By
judging the characteristics of raw materials and applying them, it is helpful to increase the value of
by-products.

What is already known on this subject?
Let the agricultural by-product become compost or vermicompost by different the physical and
chemical characteristics.

What are the new findings?
The total water use could be reduced in composting period due to the water content of Lotus
rhizome by-product was high.

What is the expected impact on this field?
To evaluate the process of reusing the by-product from soybean sprout and lotus rhizome.

Key words: Soybean spront, Lotus rhizome, Vermicompost
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