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Use of Goat Feces as Organic Fertilizer in Chili Production
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Research Title: Use of Goat Feces as Organic Fertilizer in Chili Production.

Author: Assoc. Aran Ngampongsai, Assoc. Saowanit Kuprasert,
Assoc. Wanwisa Ngampongsai, Mr.Apichat Lawpetchara,

Mrs. Usa Sresai and Mr. Suchon Khachathong.
Abstract

Four experiments were conducted to study the use of goat feces as organic
fertilizer (compost manure) in chili production. In the experiment 1, Compost manure
with fresh goats feces, rice hull and Super LDD 1 (CGM) in the ratio of 100:60:0.02
kg. was produced. The pH of compost manure was slightly high (7.25) with moisture

content, C/N ratio and organic matter 58.9%, 31.21 and 62.97%, respectively.

Three more experiments were carried out at different levels. Experiment 2, chili
varieties : Super hot (SH) and Big green (BG) were grown in the pots and 9 treatments
of fertilizer application were investigated as following : 1) Control (no fertilizer) 2)
100% dry cattle manure (DCM) 3) 100% chemical fertilizer (CF) 4), 5) and 6)
CGM:CF 25:75, 50:50, and 75:25 7) 100% CGM 8) 100% CGM with 250 g. dry goat
feces (DGF) and 9) 100% DGF. Results revealed that no variation of days to first
flower in SH chili (24 days). Yield of SH chili was the highest in the treatment of
100% DGF (1,778.29 kg/rai), followed by 100%CGM and 250 g. DGF (1,040.16
kg/rai) which significantly higher (p<0.01) than other ireatments. The yields of
treatment with 100%DCM, 100%CF, 100%CGM or different ratio of CGM and CF,
were not significantly different (p>0.05). The day to first flower in BG chili was 22
days with the exception of the Control (30 days). Yield of BG chili form 100% CGM
and 250 g. DGF treatment was significantly higher (580.88 kg/rai) than that of control,

100%CF, 100%DCM and 100%DGF (p<0.01). However, yield of BG chili from 100%
(5)



CGM and 250 g. DGF was not significantly different when compared with 100% CGM
or different ratio of CGM and CF (P>0.05).

In the experiment 3, chili varieties : Super hot (SH) and Big green (BG) were
grown in the field and 9 treatments of fertilizer application were investigated as
following : 1) Control (no fertilizer), 2) 100% dry cattle manure (DCM), 3) 100%
chemical fertilizer (CF) 4), 5) and 6) CGM:CF 25:75, 50:50, and 75:25 7) 100% CGM
8) 100% CGM with 500 g. dry goat feces (DGF) and 9) 100% DGEF. The day to first
flower in SH chili from all treatments was 20 days. Yield of SH chili from all
treatments were not significantly different. However, yield from 100% DGM  with
500 g. DGF treatment tended to be higher than the other treatments (2,297.85 kg/rai).
The day to first flower in BG chili was 21 days with the exception of the control
{28 days). Yield of BG chili from 100% CGM and 500g. DGF treatment was highest,
but no significant difference (p>0.05) was found when compared with the yield from
different ratio of CGM:CF (75:25, 25:75 and 50:50) and 100% CF treatment (1,332.68,
1,126.10, 1,009.97 and 1,040.40 kg/rai, respectively.)

In the experiment 4, the use of 100% CGM with 500 g DGF for planting
2 varieties of chili (variety selected by farmer: VF and variety selected by research
project: VR) were in three farmer ficlds in Songkhla province i.e.,1) Tambon Ban Mai,
Amphoe Ranot. 2) Tambon Bang Riang, Amphoe Khuan Niang and 3) Tambon Thung
Mo, Amphoe Sadao with two methods (farmer management method: FM and research
project management method: RM). At Tambon Ban Mai, Amphoe Ranot, the day to
first flower in VF + FM and VF + RM was 17 days. The yield of VF + RM (1,198.87
kg/rai) tended to be lower than that of VF + FM (1,210.24 kg/rai) (p>0.05).

The day to first flower in VR + FM and VR + RM was 28 days. Furthermore, the yield

(6)



of VR + RM (294.61 kg/rai) tended to be higher than that of VR + FM (279.44 kg/rai)
(p>0.05).

Regarding to Tambon Bang Riang, Amphoe Khuan Niang, the day to first
flower in VF + FM and VF + RM was 43 days. The yield of VF + RM (85.10 kg/rai)
was significantly (p<0.01) higher than VF + FM (45.53 kg/rai). The day to first flower
in VR + FM and VR + RM was 29 days. However, the yield of VR + RM (677.63
kg/rai) was significantly (p<0.01) higher than VR + FM (345.74 kg/rai).

For Chili planting at Tambon Thung Mo, Amphoe Sadao, the day to first
flower in VF + FM and VF + RM was 26 days. The yield of VF + RM (660.65 kg/rai)
tended to be higher than that of VF + FM (624.57 kg/rai) (p>0..05). The day to first
flower in VR + FM and VR + RM was 26 days. However, the yield of VR + RM

(644.42 kg/rai) was significantly (p<0.01) higher than VR + FM (396.23 kg/rai).

This study showed that the used of goat feces as compost manure with dry goat
feces for chili production was an aliernative method for reducing the use of chemical
fertilizer or farmers can use appropriate management for using compost goat manure in

chili planting.

Key word: Compost goat manure, Dry goat feces, Yield, Chili
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1 L) =4 o 1 1 3 =y 4 T
M313f 9 MBun3oing (OM) 1HayFIeIMIIA1 A1 CEC, EC 1Az C/N ratio UBIn3niuug noumsnaaedlgnnininylng luinlamanes

"IN OM | TotalN | AvailP | AvailK | Mg Ca | Avail$S Fe Zn Mn Cu CEC EC C/N
A ratio
% % (mg/kg) ppm meq/100g mg/kg (meq/100g) us/cm
! 2.51 0.13 66.11 3492 0.56 2.51 9.29 497.39 2.28 21.11 0.68 4.73 11.00 11.23
: 3.86 0.16 220.54 343.61 2.31 4.00 83.71 189.32 410 31.36 0.67 5.61 43,70 14.06
? 2.48 0.12 38.25 30.97 0.46 242 9.44 459.93 1.58 18.43 0.58 4.21 10.40 12.00
¢ 275 0.13 87.66 54.01 1.02 4.16 12.58 223.92 1.74 24.87 0.57 5.49 8.00 12.30
5 2.64 0.12 77.27 50.25 0.81 2.91 9.38 266.28 2.05 18.94 0.48 4.44 12.30 12.83
¢ 3.04 0.15 76.83 89.01 1.21 342 14.88 249.32 2.83 26.42 0.55 5.35 10.50 11.80
’ 3.02 0.17 84.53 89.01 1.31 3.65 22.14 193.07 2.52 35.55 0.56 5.55 16.00 10.29
§ 6.40 0.51 603.49 248477 5.88 10.04 246.23 104.20 9.94 171.19 1.45 11.43 166.00 7.29
i 3.28 0.20 205.45 1049.51 2.81 4.24 86.57 141.72 3.51 60.82 0.72 6.12 74.20 9.60

1, 2 4 ] P
NINUUA 1-9 IMUDUAITINN 8
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1) »
3197110 ABUNToTAY (OM) HAZT1BIMITAIY i1 CEC, EC 1Az C/N ratio ¥8InIniud Aounimaasstlgnuinidhgonauluinlamaass

Y95n | OM | TotaIN | AvailP | AvailK | Mg Ca | Avail$S Fe Zn Mn Cu CEC EC C/N
A ratio
(%) %) | (mg/kg) ppm meq/100g mg/kg (meg/100g) ps/cm

! 1.58 0.08 31.39 3495 0.30 1.47 10.39 290.07 1.12 11.14 0.55 2.68 6.60 11.62
? 3.18 0.17 385.46 355.61 2.89 4.10 112.18 174.25 4.76 30.09 0.96 5.13 52.90 10.82
? 1.66 0.08 27.92 34.96 0.34 1.58 6.43 260.19 1.00 10.70 0.56 2.76 10.00 12.12
4 1.72 0.08 26.25 34.96 0.39 1.54 7.59 236.34 0.79 10.11 0.47 2.88 10.00 12.62
5 2.51 0.10 55.07 58.23 0.68 2.05 11.26 232.29 1.65 21.09 0.55 3.32 10.20 14.60
6 223 0.09 49.43 58.23 0.70 2.08 11.98 215.47 1.50 19.88 0.52 2.84 12.00 14.44
7 2.50 0.10 53.54 65.96 0.79 2.25 8.53 212.33 1.48 21.74 0.53 3.31 18.30 14.50
; 3.17 0.15 154.04 611.98 2.28 3.63 57.23 115.57 2.33 39.24 0.52 5.13 81.00 12.26
i 2.82 0.15 i78.41 747.15 217 4.42 59.55 99.90 2.31 33.74 0.50 4.48 56.30 10.93

v _ e 4 A o
NINUUA 1-G IHUOUATITINN 8
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Ed
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3 w dyy Y kY = o o
a2 Uy laneas 13 lumised 11 vaz 12 muday

b4
)

1 ¥
Fl'li'l\‘lﬁ 11 TusenaAonNAd TN HoKAA ﬂ'J'IiJﬂ%‘IQ-ﬂ')']?JU']’J“UENWﬁ HAZAITNPIVDININUNY

U

Tngy Mignlunlameass

3N w?ﬂ%yﬁu‘lmg'
A TUBBNADN Wanan’ ada 817 AU
afasn? (nn./13) (31.) (¥34.) (a35.)
(W)
1 20 1467.43 0.97 6.80° 76.33"
2 20 1573.67 0.98 6.67™ 85.83%
3 20 1633.42 0.97 6.51"% 80.67°
4 20 1803.31 1.00 6.59 ™ 84.67%
5 20 1540.84 0.94 6.45° 84.25%
6 20 1738.21 0.99 6.65 " 77.21"
7 20 1441.82 0.96 6.70 " 79.92%
8 20 2297.85 0.98 674" 82.00"
9 20 2013.26 1.01 6.82° 87.96"
F-test - ns ns *ok ¥
o.v. (%) - 22.42 4.02 1.16 2.29
nnne ; 'yi3niuug 1-9 mileumsaii 8

? s‘éuﬁuﬁ"’uwiﬂgniuuﬂmmaméaa1qﬂszum Liflew aunszianonaon
4 doyamagnuoununinsit 0. 5z Tua v. aavan Ao 2,000 Au/ls

ab.c = funaviEmimaiuluudazaauddanuuand etuneadn

* = UANANBINLTETAYNIADA (p< 0.05)

*x — yandetafifudfaBameada (p< 0.0

ns = THIANUUANAIINIEDA (p> 0.05)
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1 ¥ ¥
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gnwan Nlgnlulamanss

'yiam Wingthgnnay
U Juoensen | wande’ nha 612 AU
afausn’ (nn./13) (e31.) (a34.) (3.
()
1 28 378.69° 279 16.27 44.92°
2 21 613.07 " 2.87 15.92 51.08"
3 21 1040.40 2.89 16.84 54.83"
4 21 1126.10° 2.97 16.12 52.08°
5 21 1009.97 ** 2.98 15.65 54.42°
6 21 1195.29 * 2.94 16.47 51.50"
7 21 1080.53" 3.03 16.47 50.08"
8 21 1332.68 ° 2.95 16.16 54.00°
9 21 1074.13° 3.01 16.40 53.83"
F-test - ** ns ns *k
e.v. (%) - 8.30 3.50 1.62 2.09
HUNENHE : LyFmand 1- 9 milounansd s

? L%;:Jﬁus#fau,zﬁiﬂqn“luuﬂmmaaqf’ﬂamqﬂsxmm 1 1fou wnIzRieenasn
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- Aamnundi - anueveIna
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ANUYIVDIAUNTATTHRINAL WD NINIUUAT 2 - 9 HAwga luuandiadu
4 ¥
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' A ~ b e =
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* 347 0.17 188.61 137.50 1.18 3.99 41.35 270.55 3.32 33.27 0.61 5.90 24.68 12.12
g 3.73 0.18 161.73 125.10 1.13 3.31 48.18 3133.67 4.09 37.97 0.65 5.49 26.88 12.12
6 3.60 0.17 118.67 95.12 1.30 3.10 22.60 300.37 4.04 40.93 0.72 5.34 21.33 12.45
7 447 0.20 93.73 106.99 2.01 4.89 28.02 184.27 3.98 51.73 0.75 6.38 23.03 10.06
F 5.23 0.28 205.64 490.44 3.13 5.69 52.08 213.08 6.52 78.31 0.92 7.50 49.13 11.01
’ 421 0.27 217.33 655.01 341 5.54 66.50 167.64 5.20 69.01 0.83 7.10 57.60 9.11
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nin OM | TotalN | AvailP | AvailK | Mg Ca | Avail$ Fe Zn Mn | Cu CEC EC C/IN
muﬁ ratio
(%) (%) mg/kg ppm meq/100g mg/kg (meq/100g) us/cm
! 175 | 0.09 30.00 4275 | 030 | 7.64 1.24 | 23005 | 088 | 661 | 0.48 3.17 695 | 12.05
2 404 | 022 | 25236 | 454.10 | 2.80 | 4282 | 422 | 13059 | 568 | 36.17 | 0.82 6.96 3943 | 11.42
’ 279 | 009 | 19097 | 12342 | 021 | 2460 | 095 | 31795 | 141 | 835 | 057 3.73 13.80 | 11.13
¢ 285 | 0.12 | 23443 | 168.53 | 0.83 | 3692 | 206 | 25812 | 3.04 | 27.72 | 0.66 4.90 2403 | 13.63
’ 379 | 017 | 22499 | 151.60 | 150 | 5148 | 3.54 | 23391 | 543 | 5241 | 0.83 5.46 31.10 | 12.69
6 471 021 | 19733 | 20249 | 209 | 51.19 | 439 | 189.81 | 529 | 74.61 | 0.90 6.08 39.33 | 13.61
? 412 | 017 | 11097 | 8027 | 1.60 | 18.87 | 3.75 | 23097 | 423 | 5528 | 092 5.50 2403 | 14.10
" 508 | 023 | 18514 | 37461 | 250 | 2297 | 462 | 17743 | 424 | 6091 | 0.82 6.37 39.70 | 10.55
? 393 | 026 | 26298 | 733.90 | 325 | 4544 | 578 | 11131 | 431 |6032 | 0.75 6.38 67.70 | 8.86
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FP 4.00 0.22 133.73 379.93 2.74 5.04 30.39 203.00 3.75 50.43 1.34 7.30 24.40 10.54
o A
HUTWINE FF= Wuﬁ‘ﬂiﬂ‘ljﬂ\uﬂ‘ﬂﬂ'jﬂi (W HIN HLHE}QW‘VIQQ) + ?ﬁﬂ'l'i‘l]ﬂﬂ!.ﬂ‘l&lﬂiﬂi
b4
o A o

FP = Wugwinvaunwasns (ufmudenings) + 3msveslasmsive

rO1




. 1= as 3 . =1 ol o o o = =t v ar
M1319% 33 ABuNIBing (OM) 1AZHINBIMS M CEC, EC Uag C/N ratio ¥04n3 nuuan 1diuininyoeTnsamsifeTea 1433 msansiulunlas

INHATAT A.UNINT 0 9. ATUGIEE 9. 9Ua1 HAINITNARDY

N oM N Avail P | AvailK Mg Ca Avail S Fe Zn Mn Cu CEC EC C/N
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FP = HUfWInuounyaing (Wugiudissingavouma) + 15n3uea
JCERLREEETY
* = LANANBY NNTHTIAYN DA (p< 0.05)
ns = TUAANUBANAINIEDRA (p> 0.05)
SE = Standard Error
WIAZ A0 IR TIRIMYATS 0.0 Witig
60.00
50.00
"
§ 4000
£
g 3000
Z ——FF
S 2000 e
10.00
0.00
t z 3 4 5 <] 7
Adamhu

3 = e & 2, as
514 30 anugeazanvosdunsmiuguoaneaing Tneld3smsveunsnsns (FF) agwusg

o

q

ok sns lasldignsvoeInsainsdse (FP) 9. 119MT 69 0. A1L104 9. geum




113

2.5 imiananaan3n Anund1-e1veana tazanugavssdunimiugueslnsamive
Q.UM I 0.AIHYS 9. TIVM
2.5.1 vhmiinwandaveamsn
imiinnanaaninudazads uarNaNARTINYaIUENInvee A In15 390
Taol¥33n139nanunsns (PF) Wufveslnsensite Taelditmsveslnsanisise (op) 14
waae13lumsadi 40 uag a1 317 31 wag 32 muddy wuihwanAaunazadafifiuveansn
wngveslasen1iive Tasl#35nsveeInsemsdieiimdnnandainarensed vinni
Hanaan3InANEveaTasen1side Tavldismsveunsasns Selimailinandnianyes
MinmuAn 1935 msveslassns 3ol 'maﬂ’nmmuumﬂhnmwaamymﬂi (677.63 ung

345.74 Alaniu AWdIAD) (p< 0.01)



4 :’ as = 1 3 = a e aw - sy ' @ =i
("I’I'S’Nﬁ 40 UIMUNHAHAALATSATS L!,ﬁ3NaNﬁﬁi’Jll'1IBQWiﬂ‘W'LIi;ﬁ]BQIﬂ‘iQﬂ'li')iwﬂﬁl‘ff"}ﬁﬂ’liuﬂﬂﬂwﬂu A.U1UNT O 9.AIUIHBS 2.73UEN

(Alansuaeal5?7SE)

= o/ o o e o 4 A o A > o g 4 s 4
nINUUA AT 1 AN 2 ATIN 3 nsan 4 A7 5 AN 6 AgIN 7 A5 8 59
PF

84.8222.21 | 25.6071.49 | 30.7371.42 | 35.6472.31 | 16.2771.34 | 63.2072.06 | 54.6072.55 | 34.8872.18 | 345.7478.77
PP

218.8079.96 | 36.4072.66 | 61.0192.62 | 37.5093.29 | 15.9771.28 | 86.8074.31 | 178.80722.83 | 42.3573.00 | 677.63729.90
T-Test

* % ns ¥k ns ns * K ns * %k

HIUHQ PE = Wugn3ind laumsfadonainlnsamsise (Wug super hot) + Fmsveanynsns

3 a &

w & a Y @ o = oo
PP = iugn3nf 1&sumadmdaninInsen1sid (Wug super hot) + 35n15v03 In5aN1535Y

* = uAnANBYININsdAY MDA (p< 0.05)

]
ar =

** = ANANBYINITIAAYTIN1ADA (p< 0.01)

ns = WNAMMANANININEDA (p> 0.05)

SE = Standard Error
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ﬂ'li'l\‘lﬁ 41 ‘Ll']ﬂuﬂﬂﬂNﬁﬁﬂﬁﬂll‘ﬂifl‘WLI'Jj“ll9\3Tﬂi&ﬂ'ﬁ’mUﬂﬁl%ﬁlﬁﬂ‘lﬁuﬂﬂﬂwﬂu A UTUNIEN D.ATHIUEN 2. 09981 (ﬂi'ﬂﬂiﬂﬂﬂ‘li?SE)

NERIIRIT asanAy
¥ 3 o o s 4 o S 4 o o o 4 o o
ATIN 1 ATIN 2 54991 3 ATIN 4 ATIN 5 A3IN 6 AN 7 ATIN §

PF

84.8272.21 110.4273.36 141.1574.26 176.7975.68 193.0676.36 | 256.2676.51 310.8677.19 345.7478.77
PP

218.8079.92 | 255.20711.68 | 316.21713.40 | 353.71715.16 | 369.68715.40 | 456.48716.43 | 635.28728.81 677.63729.90
T—Test *k % % %k Ak * % *% %k %k

w ¢ a o Yar o = ar @ sl

RN PF = wqusnw'lﬂi‘i_lmiﬂmaﬂﬂﬂmiﬂiami’mﬂ (WUT super hot) + IEMIVBIUABAING

v 4 o an ve Qr e = e a o o = oa
PP = WHUWINT 13 UMsARABN11n 1ATIN15358 (WU super hot) + I5MIvelnTamsivy

** = (I ANA1DENNTITIAYEINIADA (p< 0.01)

SE = Standard Error
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1 2 3 4 5 6 7 8

oa
n3inmny

wr
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aw A

A :, Y a a o d Y g/
50 32 hminnasdadzauniniugued lasinsIven19TMsveunsasng (PF) uaz 1y

F5M5Uee1ATIN15I98 (PP) A.1NAUM3 89 D.AULLE 9.839Ua1
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a w d o e ot
AN NaazANIEIBIINTUiue Tasams sy Taeldaimsnuains

w o e oy o 1 ’
wanfuedTasamside Tasl#EmsInsnsive Tauaad i lumsieii 42 waz 43 wuh

a e o =] v ]
anuniveaniniuguoslnsimsise Taoldiimsmunsny eglugae 078 - 1.02

= w o oW o, - 1 1 =
eruAas uag Wufuealasemside Taeld38ns Tasansidsegluee 0.71 - 0.86 ruANAT

a w o oo i, L} v =
ANuBvBINInRUivealnsans 19 Teold3manuasns agluas 4.43 - 5.56 mudiuas

uar ANUBTBIRHFY0TATIn13 30 Taold3Ems Insensddveglugae 418 — 570

= =& ) o ' = A o ' o
HUALIAT cm*ﬂuw'5ﬂmmmaﬂuazagiummjmﬁﬂ 2- 5 FUALIAT (UADAT, 2541) Benalsn

| e o = 9 t o Yy
AU HUN ’JﬁﬂWimﬂﬁlﬂ‘HﬂﬁﬂSNﬂ“ﬂﬂUﬂ’nuﬂ’)’l\i‘tnfﬁ.laqNﬂiﬂﬂﬂ']‘ljﬁﬂ']imﬂ‘QiﬂiQﬂ']i'}%U

3 T i Ao w od s,
M3199 42 AundonnuninvesHans iU Inenss

8.A7U189 9.93987 (FUAIATESE)

[

= Sy 1 [Y] =
U‘I/Ii‘lf’lﬁﬂ'liﬂ'lﬁ A A UTIHION

A
o

o 4 a g ' -
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o e g 4 > o & o o d & 4
AN 1 193N 2 A33IN 3 fIIN 4 A3IN 5 ATIN 6
PF 0.94+0.02 1 0.99+0.01 | 0.88+0.02 | 0.78+0.02 | 0.96x0.01 1.02+0.02 | 0.92+0.03
PP 0.80+0.02 | 0.7120.01 | 0.83+0.02 | 0.86£0.01 | 0.94+0.02 | 0.78+0.01 | 0.82+0.03
T-Test ** R ns ** ns *k *
o A Ay Y A - e o

HUYLHF PF = Wugmﬂ‘n"lﬂ ﬂ’ﬁﬂﬂlﬁﬂﬂﬁﬂiﬂﬂﬂﬁ?ﬂﬂ (‘W'LIQ super hot) +

FEMTVBANYATAT

@ o a a Yas [T | = e Y
PP = Wugnsnfi 185 unsdaidentin 1nsan1533s (U super hot) +

AEM5v09 1AM INY

* = ANANDNINITY

2 Qf

HAYN19aD

)

A (p< 0.05)

o = IAAANDINAITEERYEINIaDA (p< 0.01)

ns = LNAINUANANIADA (p> 0.05)

SE = Standard Error




118

d' 1 = ~ w d aw Agq ya 1 ot =
MINN 43 ﬂ'lmﬂEJﬂ'J'I'LIUTJNﬁﬂiﬂﬂBQ‘W‘N‘!§ﬂJENTﬂ‘i»‘iﬂﬁ?%ﬂﬂi‘ﬂ')ﬁﬂﬁﬂﬂﬂu AT
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N NIUA ATImAY ANnAY

o A > a o A o o A A

ATIN 1 SN2 | Asen 3 asina | afens ATIN 6
PF 5.34+0.10 | 5.56£0.06 | 4.56+0.03 | 4.43£0.04 | 5.3240.08 | 5.1340.05 | 5.05+0.18
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w o o M Yo w A oo @ o
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FEn1svealnsamsive

o o

* = 1ANANRE 1 TBdNYNIITDA (p< 0.05)

a
** = (IANANDE YA YTINNFDA (p< 0.01)
ns = 1NAANUUANAINITDA (p> 0.05)

SE = Standard Error

3 o % d = oes 4 e, =y 1 o = =
253 ﬂ'313~|QQ‘UF‘NFIH‘W‘Sﬂ‘W‘H?UE)\‘Iiﬂiiﬂ"li'l‘i]ﬂm‘lnﬁﬂ'l‘iﬂ%iﬂu A.UTNKHIY] B.AIUUEY
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U A g
AFINNY
e 4 s 4 ° o o 4 o 4 o A o o o o
ATIN | AT9IN 2 A3dN 3 ATIN 4 ATIN S ATIN 6 AIIN 7 ATIN 8
15744037 | 19.60+1.08 | 25.52+1.22 | 36.06=1.42 | 39.1651.50 | 42.80+1.85 | 43.80+1.40 | 46.02+1.43
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ns = 1LAMULANANNMIADA (p> 0.05)
SE = Standard Error
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3.2 mduN3aing A1 CEC, EC, C/N ratio 1ATF1R01113A199 YoM3INuanounay

HainsNaaea

AauNIINARBY

autamuafivesdunountinaseluulounyns a.1aMue 8.a2A1 139901 (TN

#1 46) noun1snaass Aud lufinys1dilelia1 pH wde 6.76 Ysmnudunseiaqmasegluszay

] v
o o
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1 - =
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U

HAINITNAALY

e

wénl

(=3 as | a o o w o
ﬂ'l'E]U‘V‘I‘%EJ’Jﬂq TIADIHIT A1 CEC VOIWINWUFYBIUNHATNT (Wulj“l’l'lﬁﬂ'l‘iﬂ'i) HILY

=

FEIAINAUNAINITNANDI AIINND B.AZIAT 9.099a1 (M13199 47) WU BUNTETRg luAu
-8 e Ve o o S = oar A1 a o oar
YoanInuuAn [iugusnvoanynsns lanl53En1svealasensdde (FP) imdunisiag v
a s o I a oA w - o selg v o o ¥
Au 241 nlesidud) ganhduniedagluanveaninmuanldiugninveunyains Taulg
a 2d L 1 i s
FEmsveunyaIns (FF) 099 ulesdud) dausiglulaznu Tnunadoundiuils: Tom
o A a o & ¥ o o A 4 d o a
wunilioy unadoufiuanalaould fuzduiidudssTond sqminfiazawesninludy
@ = 4 = FAq Y o e Yoy
dang® unamila uaznoduasvosninuuan lEWugnsnvounuasns lasl41sniveq
o ar 1 1 o ' =1 o = @ & s ow ’ s
Tasamsdteiiargeandmmemsdenanveiminauan diuinsndenanTeslditnsves
] ' a { d’q’)‘ o w & a
nyasns duaeaweiafiiudsz Tonhiuninudildiuininvoununinslaold
ad ae A1 g voA g Yo & oo Yoy
FBn1suealnsenisdselindindminuuanlsiugninuounueini Tasl4isn1sves
INHATNT

[ 1 a P Yo o o St o oo
aIunt CEC ﬂlﬂﬂ‘lﬂi‘I’IﬂJUﬁ’ﬂﬁlsﬂWUﬁ'W'iﬂﬂlﬂﬂiﬂﬂﬂiﬂiIﬂﬂ‘l‘]f?ﬁﬂ'l'ﬁiﬂﬁiﬂﬁﬁﬂ'lﬁ'Ji]U

(292 meq/100g) HArganhninuudalFiuiuinveunuasnsua 13imsveanyasns
(1.77 meq/100g)

Tasnmsaumuh i #3911 B.021A1 3. AV 513 Tufiuuo s nssudd
Tiuinsnveunyaing Iasl§38msveslnsenside Tisgermsnaesiialinigenimin

A S & m o 1q Yl - e § ¥ o a a1 Y
wuanlfuininRufuualditnsveunuans Saorwmldnrwauysdvesdud dewald



122

a o W e ' P = o - " A edq et
randaninRuiana 1 IanlditnmsveslasamsidIdwandageniminuuanléizmsves
INYATNT (13197 50) (660.65 L 624.57 N lanTu/1s mud1dy)

=) o ow ' w & = - o Y] I'd
Adunioiag 5190113 A1 CEC Yoaiuin3nvedInsans I8 (WY super hot) law
ey 1 w t { P a o P o
1938msa1aiu a.ajanue 0.1 9.d3ua) (A15199 48) nuduniedag luauvesninmue
1 9 o o o A LY = o [ =) - oar =
#ldiuininvoslasimsiteTaeldi5msveslnsamsite (PP) Imdunseingluau (.01

P ' o ot w o o 2N
nlosidua) qamm?muuﬂﬁﬁl%wuqmﬂﬂumTﬂsqmn%uhui%’ﬁn1'sﬂummymﬂi (PF) (1.11

o o o [} = 4 4 o o v -
nlesiwud) dausig lulasiau Twunadouidudse Tosyd nunfid@oy Sruzdumitu

¢ o = o o ot a & o o et o
Use Towt! Fansd umanmile uaznoauasysaninuuan l¥WugninvaslasamsiteTauls
o agq 2 1 v = feaa W of o A ar LY
Itasveslnsamsiselimgenn  ninwuanldiuininveslasamsivelasliizmsves
T @ o 'd 1 - I~ {
npasns dunareaedafitiudsz Tosd srquaniBouiuanalaou’ld siqmdnhazas
= = L Ya & a =y Glrmet qqué
sonun luanveanInmuan 1Fiugnsnuea Tasamsidelaeld35nmsveslnseamsiveiinid
] =1 L Y a o o = o gl
A nuan 1FRugwsnuelnsanside lagl43Emsveunynsns
] T =) o Yo o a = o Yot s
d1uA1 CEC ¥oavaniudn 19 uininveslasemsiseTael$35nsvealnsanmsive
] ] - & s ¢ o =W Y|
(PP) (2.97 meq/100g) ﬁmqammi‘nmuﬂ‘nﬂli’fwqusmfaﬂﬂﬂﬂﬁnuiﬂuw’mmwm
NEAINT (PF) (1.63 meq/100g)
] -4 H ] = =t u":;
Tan T WU Wi 9.1]91108 9.021A1 9.099a 519015 IUAUYBINS NIUAN 19
ar o o = oar =3 S o~ a o T -
WugnsnvesTasansIselael#itnsveslnsemidde ingomsnasriialisiganiimin

o 9 Qs & = ao Fhency = a V¥ o =
puanlgiugwinvas TnsimsiteTasldiinsvountasns Jseeilvanuauyseivesdu
=S 1 3 & - oy et =g o - 1 5 o
A dana linandansnved Insantsiee laoldismsveslnsanis e ldrandaganiminuua

1EnSniufiauaiu udl435msvoenyaIng (13199 55) (644.42 uaz 39623 Alaniu/ls

b

il

AINAAL)



A1919N 46 FBUNIoTAg (OM) LAYTABIMISAI A1 CEC, EC 1Az ON ratio 1033 niud Tunlaunuasns a.1javue o. oz@l 9. aqum

NAUAITNAR DY

NINWUA OM | N | AvailP | AvailK | Mg Ca | AvailS Fe Zn Mn Cu CEC EC CN

(%} | (%) | (mghkg) | ppm (mg/kg) {(ppm) | (ppm) | (ppm) | (ppm)} | (meq/100g) | psfem | ratio

(meq/100g)

Aunalar 128 | 005 | 12342 | 6233 0.28 1.48 8.59 61.23 1.97 7.22 1.18 2.06 4.90 14.80
Aunauijendinves 3.88 | 023 | 28136 | 94129 | 3.33 476 50.80 71.46 411 | 5591 | 0.76 5.05 107.8 9.78
Tasan1sady
Auwaudluyalnves | 218 | 0.1 | 90090 | 74612 | 3.72 5.54 121.95 30.59 6.18 9.10 1.20 3.35 75.50 | 11.54
IAHAINT

£l
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A1ININ 47 ﬂ]ﬂu‘niﬂjﬁq (OM) llazﬁ‘]ﬂﬂ-lﬁ']sﬂ'mq A1 CEC, EC uaz C/N ratio Y2INTNLUUA 1’]1‘1)’ ‘uQW‘iﬂ‘UENI.ﬂ‘l-:l@‘liﬂ‘iTﬂﬂ1ﬂ$3ﬁﬂ1ﬁﬁ1&ﬂu1ullﬂaﬂ

INEATNT AINHYG 0. TLIAT T, TIYD) HAINTNAADY

N3N OM | N(%) | AvailP | AvailK Mg Ca Avail 8 Fe Zn Mn Cu CEC EC C/N
A (%) (mg/kg) | ppm (mgkg) | (ppm) | (ppm) | (ppm) | (ppm) ! (meq/100g) | psicm | ratio
(meq/100g)
FF 0.99 0.06 | 30348 | 6230 0.36 2.87 8.47 53.55 2.73 6.21 0.64 1.77 8.10 9.50
FP 241 0.14 | 20864 | 21741 2.09 3.94 14.86 5831 2.74 33.00 0.78 2.92 2230 | 10.00
o o M w d =,
HUWLTHS FF = WHGWINUBUNYATNI (wuqmqmsﬁﬁ) + IBMSUDUNBAITAT

w e w o aa - ar
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M99 48 A1BUNTuIAg (OM) LAZEIABIMITAI) A1 CEC, EC Uz C/N ratio voaninuud #ldwufwinvesInsansideTaoldiinsdeiulumlag

INHAINT ﬁ.‘lf;iﬂ‘l'illﬂ 9. HLIA 2. AIVD HAIMTNARDY

w‘%'mnuﬁ oM N (%) Avail P Avail K Mg Ca Avail § Fe Zn Mn Cu CEC EC C/N
(%) (mg/kg) ppm (mgkg) | (ppm) | (ppm) | (ppm) | (ppm) | (meg/100g) | us/cm ratio
(meq/100g)
PF 1.11 0.05 449.38 50.59 0.40 4.15 9.36 48.18 2.90 6.80 0.85 1.63 12.30 12.80
PP 2.0} 0.11 226.06 24439 1.81 3.84 12.51 46.32 4.40 23.80 1.16 297 18.70 10.63
w @ amoa as ar = ar s o =
UG PF = WUFWin 1T UM saniionsn 1nsan 1339 (Wug super hot) + 35N 13U0UNNAINT
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