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The Nutrients and Microbial Properties of Anmimal Manure and

Spent Mushroom Compost Tea and the Effect of
Growth of Lettuce (Lactuca sativa 1..)

Ryoo, Jong-Won

In this study, experiments were conducted to determine the effect of different
compost teas on plant growth reponses and yield of leaf lettuce. Compost tea is a
liquid extract of compost obtained by mixing compost and water for a defined
period of time. The pig manure and spent mushroom compost were made by
steeping compost in water. Compost tea was aerated from 24 hours and molasses
and kelp were added as supplements. The four types of compost were tested
growth of lettuce. EC of animal manure compost tea was higher than that of spent
mushroom compost tea. Mineral nutrients were significantly higher in animal
manure compost tea compared with spent mushroom compost tea. Compost tea
contains nutrient and a ranges of different organisms. The beneficial fungi and
actinomycetes were prominent in a spent mushroom compost tea. Compost tea
from animal manure had the higher numbers of total bacteria. The actinomycetes
densities were high in spent mushroom compost tea. But actinomycetes were not
founded in animal manure compost tea. The growth characteristics of lettuce in
animal manure compost tea were higher than those of spent mushroom compost
tea. And also SPAD value in leaf was high in plot treated with animal manure
compost tea. The fresh yield of lettuce in animal compost tea was higher by 181%
that of control plot. The effect of compost tea on growth of lettuce was largely
attributable to mineral nutrient.

Key words : compost tea, additives, lettuce, growth, animal manure, spent

mushroom compost
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.M Z
gulze Huls 993 710 5% B3 EFstd 2ASRE 9495520 ingham,
2002). HEIzbE G FHel GFd TR vAES TR lojM HEHE oA
e ) o]HEd]

slal Bkl i 7188 FF 3 th(Ingham, 2002). E B 2= 4,000 A
A AR AL Zrpo M E ARG Eo]R] 7] Eo] Utk 204 7] 91“’] AHE-E 7] Hel EHI A}
Sk B F oA A-E-sta
= S AtEgt 2N F7lE
bel) %%jaﬂr A EJH]X}OH EH‘J #3201 A7} o] Fo] A gl th(Litterick 5, 2004).
T HTE FAHOE E Y X (compost tea) THAFF(LEAGH], AZ ], BFEAA] F)0]
g3 ok AEH 2l EH] X (compost tea)= Y™ F|H]FZEE(compost extracts)©] 2}l 3}
™

=
FHAA B2 d ol Aol HElE o] =M F

=3 o7 AzE QY.
1970 T o] oA wAE gAEo] e vAlEe] ¥3tE EH|AE HHA|A o]

EE
Rqow, u=ol| A 5714 e} vt gty 45 HXse T, fungio] A
= 39 74, protozoad] BHS FXste JERE T HaFIAE F7t
oz A7l Y=o $ti(Ingham, 2002).
HHALE AZshe WS F713E W e 37149 d718 HHAE £ &
A THAI-Mughrabi, 2008). =3+ E B2} 7oA EHvt ALEst= W Bnjel HAAG
g, 84 slx, GHEL 55 EFEE el itk 9o 3714 FHulAd H7)
Zﬂ TFole nAEY AxE F7HA)7)7 %’4? Z‘l o2 Ahg3it Eulxte] thE dte o
o] F 0] & ©. 1 }(Scheuerell®} Walter, 2002) &8¢l A&l thalxEs A&Z Q) 7o) I
PN%NW
B AT ®uxk 2AA Hule R H7kA E3 .
HAE AEgs A BA8tan, HHlAE Algo] AFe AE B o) wX =

87 skl A=A,
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3} 3ol A%l PAE F

9] AFAKScheuerell

AERws} AWA Eulzte] G 2 ngEE 54
o] H]&-& 1:220(F 10LE 4] 0.5kg)E 3laL E Rz} FEA|7HS itk
9} and Mahaffee, 2002)7} A|AISH & 7] E|vIALe] HAAFE A7 24~32 WA 24|70
2 QA 2714 EHlA FE2713F 5 £E342(D0)E 5.5ppm o) F o2 A S A
B o) A14H EuHlE EEEHS gl WA AFSA A HIEE I HAIEHE ALS
sttt
2. Eu] B71E A% FA ol
FA HHo REEE FAEOPHO R ﬁﬂo}@‘ﬂ} EH ] AEF 5gol F-&3t= EHnHlY
AAF FAE e flste] HHAEE 105C 27l 12413 Ax § FEIEE 5
FES 100mL F7F50l Jﬂ%h?} HH] A5 E ¥ 70+1 CollA] 2A)13F B3t
02 A Z oH}3le] FA|Ho 7 83T} Lol PL 27 85mm
€ 5mLe] FA NS Y, dxFode T/
BES & Petri dishE FpIFo 2 Fhol F27]0
& A&t A5 £xe 2541 % st Q)
3mLE R53tal St E o= 7Sith
&8st Hnlo g 24
o] A& 2e olefo} #th

3] 710])x100

o
Ru)
Oﬁ

x%—g,—}giu} E]H] F=
Petri dish®l] No.2 OZ]JqLX]% 2RSS 23 Ag T

‘T‘ 5Il'lLr—_- 3-_]_. —r
P}k ¥ e %:*or%“ﬂ
QN WS ZARHA] skt 72413
| Hrejdo
]
GR, relative germination ratio) = (%] 2] 7] ¥rol&-/control ¥o}-&)x100

Z-&(RE, relative root elongation) = (3] 2] 8] ©]/control ¥
= EH| oF HHAEH]

(@)
(3) oA 4~(GI, Germination index) = GRxRE /100
3. A&
B ATdAE 4R B AelrE Tt HR
= Quz 4 Hux Are, 22 Hulo] WA= %Jé el 5 % 47l
H 2} 2] F+E FAK(Table 1).
Table 1. Treatments of this experiment
Compost types

Animal manure compost 50g- L
Spent mushroom compost 50g-L

Treatments
AC*
MC
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Treatments Compost types
AC+A Animal manure compost SOg-L'I + molasses ‘)g-L'l + kelp 2g-L']
MC+A Spent mushroom compost 50g-L’1+ molasses 9g-L’1+ kelp Zg-L’1

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manure+additives
compost tea, MC+A: spent mushroom+additives mixture compost tea

B AT AF(Lactuca sativa L.)% FTAAER sllon & AFEEY Fr5t A
FFE AHEE AT Wiﬂoﬂ 2] A2 B0l 457810 AAE 2010 9 25U

7] 3 Eu| =} X 27t 3
3} AFE BREg 9yl Z7)d)
ﬁt‘ ‘]_‘—— X—]/\]

-{0{' ﬂJH

B % YR FEATL ST A7 IAIRELLTA, 10990 T34

o Z 44, SPAD, % AAFH AEFES ZASIATE 4

ws}oq ZABIT. FREARE ATl feow

BEAHA NAE 20F7A 538l Ao FAS FHEAAAL(ZEE: XB 4200002
_\?_

2439 A AAFY FAE A2 T 259, 45U ZASHETE &4 Ao oxE =
o17] g8 24 BUe BHE aA G, AR} S0 FAYL 2L AL T
7] 98l 3 F vz 24 S A2E 24 2] 105CAA 197 F08 & =
AT, @24 S 00| 4= 4348 (Minolta Japan, SPAD-502)& &5t} =
AP 91 AT 49 Ao FAon WEY 532N 15T 1054 29 7

i)
QL
2
O

Hulate] 4 vYE B4 Euxl A|EE A SRS 10°~10"2 2 345t AT
Ux ZAE el = NAWIA|, AP A48 Rose-bengal Agart#], WA HE-
casein SHHH|A|ol] MBS HFstal 30C F27]olA 5~7L41 v & FE2YE Ast

ATt
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EHate] o]ty EAMHE #HrIE 38ARN wet £48d T pHE ORION
model 420AS AFE3}o] o] %= (lonic electronic method), EC(Electronic Conductivity)=
TOA model CM-7BL.2 E2J3&} 3t} HE3F T-N(Total Nitrogen)=- spectrophotometric method
© 2, T-P(Total Phosphates)= Ascorbic acid method .2 +23}T}.

8. EF shoy 4

EYY 3eAde sdAIed ES 2 AEA 24 Fshe] AAstAh

pHeF EC= EHIAF 100mL 2 =jF 3t o 2} ] 2% o3} & pHOl ECE St
EF Ame A5 Al A3 A1 Sl AP O7H—’-\—°ﬂ"1 10cm Zlo]2 x}# 3l A
Z 3 &, AFA(T-N) T Kjeldahl'H 2 "35{3}93\13]-. 38 12Fe Lancaster'§ & & H]
A} 7](Varian cary-50, Mulgrave, Australia)E AH&-3t SA3F3 0™, ¢Fol22l K, Ca, Mg, Na
& AAS(Varian SF-200, Mulgrave, Australia)E ©]-&3}o] A&l Th

bt

H2F A2l a3s HESH] fste] Gy 3wE0 2 AIFFE wixe it 5
+ AFE0l 3t SAS package(SAS Institute, 1998)2] GLM procedure 2 -2+

A A]8+H 2 ™, Duncan’s new multiple testE ©]-8-3l] 95% FFolA FI3S A4

Lo
fxa %

FTA 7HEEs 9 AHA HuY o]s}shA 592 Table 29 2t} 7HEE s EH9] pH
795 et en, dMAEN S pHE 7002 F45 YEAY 7HEEs HH
B S 321%2 J:nuwgu] B} £ 35 Yehidlon, Mdie 1.32%E U
Aok F71E W 24 HIEE JHSEs HRI7E 243, HHA EH7} 2495 UEh o]
=29 Hule] 54 Yehfdt
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Table 2. Chemical properties of composts
Composts T-N@ey | Oreanic | Organic | 00 | p 6 0 pH
matter(%) | matter/N
Animal manure compost 1.32 32.1 243 0.97 237 7.9
Spent mushroom compost 1.09 17.2 249 1.09 0.54 7.0

FAHN P4

FA HHlY BEEE 2ASY] 915ke] T(adish) EAE FAIS wolo] v]E G
o ZAME AL Table 33 2T WolAld Ay Fo] wolge FEEL HH oA 90.1%,
AR E 932%2 AW A Hulo|A tha ekt Hule] SRl gl wolg o] o]}
g o} 90% ol wolslel Hule) AsE L BT 1SR EH 9 REE 713, %
2ol 3.9cm, WOlAR(GE 7442 B F7] Aol Hulw BeEglon, =
o) e ot 423emo] AL, FUNHENAERE)S 741, WOl F(GDE 7882 F-5o0|
dud Hulz BeE

Table 3. Germination index of used composts in this experiment

Ttems Percent of ge}:rilli[:t/ieon Relative root Germination
NSO . .
germination(%o) ratio(GR) elongation(RE) index(GI)
Animal manure compost 90.12a" 91.8b 71.3b 74.4b
Spent mushroom compost 93.2a 97.7a 76.1a 78.8a

“Mean with the same letters within rows are not significantly different at P <0.05 using DMRT

1) pH
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JF-g-ol] th3k pHO] FFS v $-
t}. Table 40j A8} 7ol
F7)0) Ao A
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Table 4. Changes of pH during compost tea brewing

Treatments pH(after 1 hr.) pH(after 24 hr.)
AC 6.4b 7.2b
MC 6.8a 7.5b
AC+A 6.9a 7.9a
MC+A 6.6a 8.1a

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manuret+additives
compost tea, MC+A: spent mushroom+additives mixture compost tea,

“Mean with the same letters within rows are not significantly different at P <0.05 using DMRT

) ECo| His}
E U2} A2 F ECS W3l Table 59F 2t} 7IEE R EH|R9] 9t 5 A7 AJH 9
ECE 0.75mS-m'o)lgo v H kAl A olA 2.18 mS-m'2 Z71E Ak HWAl vz}

A9 EC7} 1.65mS - -m' 2 71EE N

vt B} wopt) I A+H A &9 EHIAFe] EC

18ms-m'2 Hu A Helg wo ta ol A

Table 5. Changes of EC during compost tea brewing

1 -1
Treatments Eggrnsl ;lrrl ) E:f:‘t(er? Sz4mhz
AC 0.752" 2.18a
MC 0.56b 1.65b
ACHA 0.82a 2.14a
MC+A 0.62b 1.82b

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manure + additives
compost tea, MC+A: spent mushroom + additives mixture compost tea,

“Mean with the same letters within rows are not significantly different at P<0.05 using DMRT

ANA Ere] FR7} H7HA Fo of o] mE HRA 24 F HHFE=9]
Table 63} 2t} 715 EH|REe] FF FEKHT-N, K, Ca, Mg)> HHA B 1
BT EF /1SR Hea, AwA Heg g g £ Heate of
a7 A Ro] Thh Zolyit 284 Hulxl 2AA A A TS S8 Tr|okr o]
£

AZ o FHuat Az HlgxAY #dE T alHojof & Aol

r-1m
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ot EHIAF 2A|A] A AR FEFE =017] HaliAe FHEEC|Y s ER ARV 2
Aol Ao g RuFHed 7SER FH|RY] A4, QA AdRo] S8 AR £ VIEE
ol Y 2+ o} Line and Ramona, 2003). V]38 4 shaF2 3
5, ol 7 A7t dokal B arE % Th(Ingham, 2002).

Table 6. Mineral content of compost teas after 24 hours of extraction

Treatments T_N.l P205_1 Ca A Mg_l
(mg-L7) (mg-L7) (mg-L7) (mg-L7)
AC 4202 391a 19.3a 3.9a
MC 220b 145b 18.5a 3.3b
AC+A 485a 421a 20.5a 4.2a
MC+A 246b 159b 20.3a 4.5a

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manure + additives
compost tea, MC+A: spent mushroom + additives mixture compost tea,
“Mean with the same letters within rows are not significantly different at P <0.05 using DMRT

4. E]H];‘(]—‘Q] U]/g% %X \;l ,%J_EL_/': /\]_

Huate] $AuBES AN A9 Table 79 2ok 715Es EHatele Al AL
o] 24zt 1.8x10°, 1.2x10°2 Mz APe] vlgo] oF 3:12 Mo Uxrl 9453 =
Atk 7SR BuAtd A e Aol HEEA stk g AWM Fu At Al o]
Ae7t 107, ATES 100 APHTS 102 AT 2EE 21 AT 9ss vt

VR FHH A7 EFE At AFSE 42x10°2 HH] ©E gujxte] AFds
1.8x10°H o} tha Eolsth o3 Aate A 3, s2/tEr) njAEe] 43RS &
71 3 Aoz AZAHETh HMA Fulxte] WAd e FHHxHA7IA] E3F E 6] At A
14x10'2 g1 @5 gu)x 5o}t Eopith WATe AdAd de] E¥sn Eok AE
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olfth FAeo ErjAtele B FEVMES Tkl Ak 783 fungi, ATl 4
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o AT 22 2% vAES 84 e SAAMNA HddS FAEE ek
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A (Siddiqui &, 2009). E/R|x}e] &= EH|R}e] 24
T g 717 S0l uhel Adolsithar X 3138k th(Scheuerell
9} Mahaffee, 2006). {%—3— ‘E%LX}%% 7MEERE V2SR sto A E YA A ER)
S5 7|EoF 3ty ZAE FHIA B AEWHAT A arHolgia Bt
(Weltzien, 1991; Al-Dahmani 5, 2003; Haggag®} Saber, 2007). EH|x}2] AE2H AT S A
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Table 7. Microbial population of compost teas(CFU/mL)

Treatment Total bacteria Actinomycetes Fungi
AC 1.8x10° 0 1.2x107
MC 3.6x10 2.4x10° 5.0x10°

AC+A 4.2x10° 0 3.5x10°
MC+A 1.3x10’ 1.4x10* 4.0x10°

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manure + additives

compost tea, MC+A: spent mushroom + additives mixture compost tea
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Table. 8. Growth of lettuce by different compost teas after 25 and 45 days transplanting

Growing days Treatments Leaf length(cm) | Leaf width(cm) | Leaf number(ea) SPAD
Well water(control) 14.8¢ 11.6b 12.4¢ 22.2b
AC 21.0a 15.4 18.4b 30.6a
25 days
) MC 19.1b 14.9b 17.6b 27.3b
transplanting
AC+A 20.2a 15.7a 18.1a 31.5a
MC+A 19.6b 15.4a 17.8b 27.7b
Well water(control) 14.7¢ 12.8¢ 14.6¢ 23.9¢
AC 24.1a 18.0a 20.9a 29.5a
45 days
) MC 21.3a 17.5b 19.8b 30.2b
transplanting
AC+A 24.7a 18.6a 21.3a 31.8a
MC+A 22.2b 17.8b 20.1b 30.9a

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manure + additives
compost tea, MC+A: spent mushroom + additives mixture compost tea,

“Mean with the same letters within rows are not significantly different at P<0.05 using DMRT
6. MAT AAZ

A 3 25U A5 MAT AT 7SS BRI Aol A 80.2gE dlER2TI F
AT tiH] 172% =okAeh HMA EHiate] AAFE 242 77.1g UERH o] tixT iy

1655 UebH AT =g H7HA Ego] 45 AATA wA= a37F 2A UEhA F%
TH(Table 9).

Table 9. Fresh and dry weight of leaf lettuce by different compost teas in 25 days

Treatments Fresh Wt. (g/plant) Index Dry Wt.(g/plant) Index
Well water(control) 46.8¢ 100 5.74c 100
AC 80.2a 172 9.84a 171

MC 77.1b 165 9.41b 164
AC+M 81.3a 172 9.81a 171
MC+M 78.2b 167 9.52b 166

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manure + additives
compost tea, MC+A: spent mushroom + additives mixture compost tea,

“Mean with the same letters within rows are not significantly different at P<0.05 using DMRT
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A F 459 50 AEAG AT Hulxt ATl A 99°~102g . 2 thETQ F-A]
29 5247} Hlwste] o)A Al E=UTE A5 AAFTE FHBIAAETF oA 99.2~102gF
HAMAE N2 2ot 29tk 28y A5 AEF vX e FHaF A7 Eades U
ElA] 2 ktH(Table 10).

Table 10. Fresh and dry weight of leaf lettuce by different compost teas in 45 days

Treatments Fresh Wt.(g/plant) Index Dry Wt.(g/plant) Index
Well water(control) 52.4¢° 100 4.86¢ 100
AC 99.2.a 189 8.03a 165

MC 93.3b 178 7.65b 157
AC+M 102.1a 195 8.37a 172
MC+M 95.7b 183 7.75b 159

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manure + additives
compost tea, MC+A: spent mushroom + additives mixture compost tea,

“Mean with the same letters within rows are not significantly different at P<0.05 using DMRT
7.5 B YA F AETE
5ol 131, 27 53 Bt AA L AESFTL Table 113 2ok FERw HulHA e 7
oA A B AESFEFE o2 o8 A7 179~182, 169~172%2] & Z7HS UeEld Aok
<
=

AW A g2 AT B w9t ThsE s Eeat

Table 11. Mean fresh and dry matter yield of lettuce by different compost teas

Treatments Mean frZi}gl/ ln(;z;;ter yield Index Mean d(rlz/g /r;l(a)l;t)er yield Index
Control 1,653c" 100 93.2¢ 100
AC 2,989a 181 149.0a 169
MC 2,839b 172 142.2b 161
AC+M 3,041a 184 151.5a 172
MC+M 2,894b 175 144.0b 163

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manuret+additives
compost tea, MC+A: spent mushroom + additives compost tea,

“Mean with the same letters within rows are not significantly different at P<0.05 using DMRT
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AT g AA 2 AESFFo] AWAENIRF B 22 AL VSR Hjo] A4
ZHE AR Sheko] HuAlEH] B Eol AlxH JlEER ERxtdE H4 5o g A
EolaFo] =3k7] W&l Ao g AZE tH(Table 11).

8. B9 ols}shd wg}

A o] EokzslelAd el M3l= Table 129 Zth. T4 B2 pHE 652 Iuk W ES

fraclikbghaFol 230mg(/ke), AT F A7 HE =2 EGo|At EHIAF A
FA T B Hlste AT 2relle F3g Apo]E Ho|A| eFkTH(Table 12).
ERat HE)7t B9 318 (pH, EC) Wistel] HutE J3FS vIAA] @i iz et 2
FFS BYh

Table 12. Soil properties after experiment

Trament | 80 sty | ke | (e k) - Ci =
) (cmol /kg)

Control 6.4" 11" 23™ 230™ 0.54™ 3.5" 1.4™
AC 6.5 1.2 24 227 0.52 3.6 1.4
MC 6.5 1.1 23 228 0.53 3.6 1.5

AC+A 6.6 1.3 25 228 0.54 3.7 1.6

MC+A 6.5 1.1 23 232 0.52 3.6 1.5

* AC: animal manure compost tea, MC: spent mushroom compost tea, AC+A: animal manure + additives
compost tea, MC+A: spent mushroom + additives mixture compost tea,

ns, Not significant

V.5 2
2 Age B 244 e FR9 ArH) Ed) me Hulde) PRI 3
HAE U2 XA BASLa  u)x} Al o] Ao 48 2 S vxEe g AESH
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B guate] AEIEHTN, K, Ca, Mg) duAl EH)z} Bo} =94

2. HulAte] - EL JpEER Hultde AlFe WE) 10°, AMFES 1002 Al
I ARG Blgo] oF 3:12 Aol °x+a}0du} N1E=Ey gzt e o] A
254 o} HuAl Hulole WaAT Wer) 14x10'S YeRIeh oA
gt Enxte] AlFFE 42x10°2 E]H = glu) o] Bt Eolx] H kA A ¢
of PAEY =T F7HEATh

3. HHAE A= A5 9, 94, EF0] ok FHHIAPL AE s X a%E

LA

UrE}‘H‘Ri‘:}. = HI2F A 2] gtell A 30.62 tET2] 22.200 H]

=
=
g

],

ofs

Ex
AN
o2l
W
N
A
M

o AEEn Bul ATl hET il 169%
ol AWAR A 2] Fe] FFL 161% S71E0), AFRE Hu} 2o A
&, F VMBAR FF) g5t 25 At wdch B At AF F B
o551 ¥ Wl MrE 9 ;ow gl Ael7h A

[=EHFY 2011, 7. 18 =EAY 2011, 12. 20. HF=FHFY @ 2011, 12. 27]

0z
q
A
o

(

L EEZEA. 1995 iA}*lfﬂoﬂ?ZA}ﬂ%

T R 2007, RIMAIRIFETE QS AR, AHSY B FU1LA FFel v
e 9Y f‘&%*ﬂ%ﬁiz—;‘ééﬁipﬂ 16(4): 358-364.

CBEE AV EY - A 2001 A1) EvbE Qo] 4R SR B 2
2FHeEY FEHA. FFESFP SIS A] 34(2): 8591.

. Al-Dahmani, J. H., P. A. Abassi, S. A. Miller, and H. A. J. Hoitink. 2003. Suppression of
bacterial spot of tomato with foliar of compost extracts under greenhouse and field
conditions. Plant Disease 87: 913-919.

. Al-Mughrabi, K. 1., C. Berthélémé, T. Livingston, A. Burgoyne, R. Poirier, and A. Vikram.

2008. Aerobic compost tea, compost and a combination of both reduce the severity of

common scab (Streptomyces scabiei) on potato tubers. Journal of Plant Sciences 3: 168-175.

. Haggag, W. M. and M. S. M. Saber. 2007. Suppression of early blight on tomato and puple

blight on onion by foliar sprays of aerated and non-aerated compost teas. Journal of Food



602

10.

11.

12.

13.

14.

15.

4
o
rl\g

Agriculture and Environment 5: 302-3009.

. Ingham ER 2002. The compost tea brewing manual, 3rd edn. Soil Foodweb Incorporated,

Corvallis, Oregon, USA.

. Line M. and Y. Ramona. 2003. The making of compost teas-the next generation. Biocycle.

44(12): 55-56.

. Litterick AM, Harrier L, Wallace P, Watson CA. and M, Wood. 2004. The role of com-

posted materials, composts, manures and compost extracts in reducing pest and disease
incidence and severity in sustainable temperate agricultural and horticultural crop production-
a review. Crit Rev Plant Sci. 23(6): 453-479.

Scheuerell S. and W. Mahaffee. 2002. Compost tea: principles and prospects for plant
disease control. Compost Sci. Util. 10(4): 313-338.

Scheurell, S. and M. Walter. 2002. compost tea; principles and prospects for plant disease
control. Compost Science & Utilization. 10(4): 313-338.

Shaobing Peng, Ma. Rebecca C. Laza, Felipa V. Garcia, A. Kenneth, and G. Cassman. 1995.
Chlorophyll meter estimates leaf area-based nitrogen concentration of rice. Commun. Soil
Sci. Plant Anal. 26(7 & 8): 927-935.

Siddiqui, Y., S. Meon, R. Ismail, and M. Rahmani. 2009. Bio-potential of compost tea from
agro-waste to suppress Choanephora cucurbitarum L. the causal pathogen of wet rot of okra.
Biological Control 49: 38-44.

Weltzien, H. C. 1991. Biocontrol of folial fungal diseases with compost extracts. in: An-
drews, J. H., Hirano, S. S. (Eds.), Microbial Ecology of Leaves. Springer-Verlag, New York,
NY, pp. 430-450.

Westcott, M. P. and J. M. Wraith. 1995. Correlation of leaf chlorophyll reading and stem
nitrate concentration in peppermint. Commun. Soil Sci.. Plant Anal. 26(9 & 10): 1481-1490.



