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ช่ือวทิยานิพนธ์ การใชป้ระโยชน์จากหอยเชอร่ีส าหรับการท าปุ๋ยหมกั 
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ปีการศึกษา 2554 
 

บทคดัย่อ 
 

หอยเชอร่ีเป็นศัตรูพืชท่ีสร้างความเสียหายให้กับข้าวเป็นอย่างมาก เพราะเป็นสัตว์ท่ี
ขยายพนัธ์ุอยา่งรวดเร็ว เน่ืองจากมีความทนทานต่อสภาพแวดลอ้มท่ีไม่เหมาะสมไดเ้ป็นอยา่งดี จึง
ไดมี้การหาวิธีในการป้องกนัและก าจดัเพื่อไม่ให้สร้างความเสียหายให้แก่เกษตรกรผูป้ลูกขา้ว โดย
ท าการทดลองน าหอยเชอร่ีมาเป็นวสัดุในการผลิตปุ๋ยหมกัร่วมกับฟางขา้ว มูลววั และยูเรีย ซ่ึง
ด าเนินการทดลองโดยใช้ถงัหมกัแบบใชอ้ากาศ เพื่อหาระยะเวลาและอตัราส่วนท่ีเหมาะสมในการ
ผลิตปุ๋ยหมกั จากนั้นน าปุ๋ยหมกัท่ีผลิตไดซ่ึ้งมีคุณสมบติัเหมาะสมท่ีสุด มาทดลองปลูกพืช โดยใช้
ขา้วโพดหวานเป็นพืชทดสอบ ในชุดดินบา้นทอนซ่ึงเป็นดินทราย ความอุดมสมบูรณ์ต ่า และไดมี้
การน าปุ๋ยหมกัท่ีจ  าหน่ายตามทอ้งตลาดมาใชท้ดลองดว้ย ซ่ึงการทดลองประกอบดว้ย 7 ต ารับการ
ทดลองดงัน้ี 1) ต ารับการทดลองควบคุม (T1) 2) ต ารับการทดลองท่ีใส่ปุ๋ยหมกัหอยเชอร่ี 3% (T2) 
3) ต ารับการทดลองท่ีใส่ปุ๋ยหมกัหอยเชอร่ี 6% (T3) 4) ต ารับการทดลองท่ีใส่ปุ๋ยหมกัหอยเชอร่ี 9% 
(T4) 5) ต ารับการทดลองท่ีใส่ปุ๋ยหมกัมูลววั 3% (T5) 6) ต ารับการทดลองท่ีใส่ปุ๋ยหมกับริษทัท่ี 1 
3% (T6) และ7) ต ารับการทดลองท่ีใส่ปุ๋ยหมกับริษทัท่ี 2 3% (T7) โดยท าการเก็บผลผลิตท่ีไดเ้ม่ือ
ตน้ขา้วโพดมีอายคุรบ 42 วนั 

ผลการทดลองพบว่า ระยะเวลาท่ีเหมาะสมในการผลิตปุ๋ยหมกัคือ 60 วนั และอตัราส่วนท่ี
เหมาะสมคือ ถงัหมกัต ารับท่ี 2 โดยมีอตัราส่วนหอยเชอร่ี 1 ส่วน:ฟางขา้ว 3 ส่วน:ยเูรีย 0.007 ส่วน 
ซ่ึงปุ๋ยหมกัหอยเชอร่ีท่ีผลิตไดน้ี้ผา่นมาตรฐานตามพระราชบญัญติัปุ๋ย (ฉบบัท่ี 2) พ.ศ. 2550 ยกเวน้
ความช้ืนท่ียงัคงสูงกวา่ค่ามาตรฐานปุ๋ยหมกัเพียงเล็กนอ้ย จึงมีความจ าเป็นท่ีตอ้งน ามาผึ่งลมเพื่อลด
ความช้ืนลง ก่อนน าไปใชป้ระโยชน์ และเม่ือน ามาใชก้บัชุดดินบา้นทอนพบวา่ ท าให้ดินบา้นทอนมี
สมบติัดีข้ึนโดยต ารับการทดลองท่ีใส่ปุ๋ยหมกับริษทัท่ี 1 ขา้วโพดหวานมีการเจริญเติบโตดีท่ีสุดมี
น ้ าหนกัแห้งสูงถึง 18.37 กรัม รองลงมาคือต ารับการทดลองท่ีใส่ปุ๋ยหมกัหอยเชอร่ี 9% 17.76 กรัม 
ซ่ึงแตกต่างอย่างมีนัยส าคญัทางสถิติ (P≤ 0.05) กบัต ารับการทดลองควบคุม 14.94 กรัม เม่ือ
พิจารณาเปรียบเทียบปริมาณธาตุอาหารในดินของต ารับการทดลองท่ีใส่ปุ๋ยหมกับริษทัท่ี 1 กบัปุ๋ย
หมกัหอยเชอร่ีพบวา่มีความแตกต่างกนัไม่มากนกั ดงันั้นปุ๋ยหมกัหอยเชอร่ีจึงเป็นอีกทางเลือกหน่ึง
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ของเกษตรกรไปใช้เป็นวสัดุปรับปรุงดินได ้เพื่อเพิ่มปริมาณธาตุอาหารให้แก่ดินและเพิ่มผลผลิต
ของพืชได ้
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ABSTRACT 
  

Golden apple snails are pest causing severe rice field damage due to their rapid 
widespread. The experiments for eliminating the snails by making compost were conducted by 
mixing snails with rice straw, cow manure and urea in aerobic composting reactors for testing the 
detention time period and the appropriate mixing ratios in compost production. Then, the selected 
suitable treatments were employed to test the qualities of the compost by observing the growth of 
the tested plant (sweet corn) on Ban Thon soil series. The comparison experiments of plant 
growth of the selected ones with compost and with 2 brands of commercial compost were carried 
out. This included 7 treatments as follows: 1) control (T1); 2) application of golden apple snail 
compost at the rate of 3% (v/v) (T2); 3) application of golden apple snail compost at the rate of 
6% (v/v) (T3); 4) application of golden apple snail compost at the rate of 9% (v/v) (T4); 5) 
application of cow manure compost at the rate of 3% (v/v) (T5); 6) application of commercial 
compost (Brand 1) at the rate of 3% (v/v) (T6) and 7) application of commercial compost (Brand 
2) at the rate of 3% (v/v) (T7). The product was harvested when it was 42 days old. 

The experiment results showed that the 60 day detention time and the ratio at snails: rice 
straws: urea = 1:3:0.007 was suitable for compost production and satisfied the compost standard 
of Fertilizer Act (NO.2) B.E.2550 except the moisture. This will be reduced by air dry. The 
application of snail compost in Ban Thon soil series improves soil fertilities. Application of 
commercial compost (Brand 1) improved corn growth with the maximum dry weight (18.37 g), 
whereas the application of snail compost at the rate of 9%, giving 17.76 g dry weight which was 
significantly (P≤ 0.05) higher than that of the control treatment (14.94 g). The comparison of soil 
plant nutrient of the treatments with the Brand 1 compost and the ones with snail compost showed 
no significant difference. Therefore, the snail compost could be another alternative method to 
improve soil fertilities and increased the plant growth. 
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Golden Apple Snail, Pomacea 

canaliculata, Lamarck) 

, 2

2542

, 

 

,  

  

Kulcu and Yaldiz, 2004

Yamada and Kawase 2005

1 

 



2 

 

2543

Elango et al.  

2008

 

  

 

 

2.  

 

2.1  

 

2.1.1  

Golden Apple Snail 

1980 

(Anderson, 1993) 1986 Rondom and 

Callo, 1991) 

 

 

 



3 

 

2.1.2  

 

 

Phylum   Mollusca 

Class   Gastropoda 

Subclass  Prosobranchia 

Order   Mesogastropoda 

Superfamily  Viviparoidea  

Family   Ampullariidae 

Genus   Pomacea 

  

Species) 3

Pomacea canaliculata, Lamarck, Pomacea leopordivillensis Pomacea sp. 

( , 2534) 

 

2.1.3  

Freshwater snails)

shell

80 

mm 112 g 94.5 mm 170 g
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2542) 1  

 

 

 

1  

:  (2542) 

 

4  

2 a1) 2 a2) 

2 b1) 2 b2)

3 5 g 40 mm Dela Cruz et al., 2001

1-6 

2-3 388-3,000

2.0-2.5 mm

7-12 

1.7 mg

2 2-5 mm

77-91 % 4-10 

2-3  
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2   

:  

 

2.1.5  

30 
o
C

, 2544  

 

2.1.6  

% 

( , 

2534) 

 

2.1.7  

. . 2526 

  2530 

  2531  

100 ( , 2542) 
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2.1.8  

2550

4.2-4.9 12,000-17,000 micro 

mhos/cm  25
o
C

1.2-1.6 %

0.2-0.6 %  0.8-2.0 %

Teo 2001

1  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 

 

1   

 

 

 

  
  

N 0.35 (%) 1.23 (%) 0.84 (%) 1.62 (%) 

P 0.25 (%) 0.60 (%) - 0.64 (%) 

K 0.85 (%) 1.66 (%) 1.67 (%) 2.04 (%) 

Ca 1.65 (%) - - - 

Mg 0.29 (%) - - - 

S 0.15 (%) - - - 

Fe 171 (ppm) - - - 

Mn 126 (ppm) - - - 

Cu 140 (ppm) - - - 

EC
 * 

- 17,020 micro-

mhos/cm  25
o
C 

17,350 micro-

mhos/cm  25
o
C 

12,280 micro-

mhos/cm  25
o
C 

OM - 26.51 (%) 15.13 (%) 20.44 (%) 

 3.07 (%) 4.45 (%) 3.07 (%) 4.31 (%) 

pH 4.65 4.6 4.9 4.3 

Zn 180 (ppm) - - - 

: 2550  

 

(2549)

2545

2547) 
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Sopit (2006)

15-15-15  

 

  

 

 

  

 

2551) 

45, 9  90 kg

% 12.20-

18.60 % 0.86-1.32 % 0.32-0.58 %

0.80-2.21 % pH 7.40-8.30 ( , 2546) 

 

2.3  

 

 

1

%

 

1:1 553



9 

 

% % % %

% Ponnamperuma,  

, 

,  

  

% % %

,  

 

2.4 Composting) 

 

  

, 2540)

Alexander, 1997) 

 

 



10 

 

2.4.1  

Cation Exchange Capacity) (Day and Shaw, 

2001) 

 

2.4.2  

2 

 

Anaerobic composting  

2 



11 

 

2543

2549  

 

   anaerobic microorganism 

     Organic matter                  CH4 + CO2 + NH3 + H2S + Other end products + Energy            (1.1)  

 

2547  

Aerobic composting  

2547

Kulcu and Yaldiz, 2004

2547

2549  

 

   aerobic microorganism 

     Organic matter + O2                 CO2 + H2O + Other end products + Energy                          (1.2) 
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2.4.3  

 Haug (1993) 2  

 

2.4.3.1 (Nonreactor Processes) 

2 

 3-4 7 

Windrow Composting Aerated 

Static Pile Composting  

2.4.3.2 (Reactor Processes) 

3  

1 Vertical Flow Reactors

 

2  (Horizontal and Inclined Flow Reactors

 

3) Batch

7-14 
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2.4.4  

2.4.4.1 C/N ratio)  

C/N 

ratio De Bertoldi et al., 1983)  

Gotaas, 1976) Martins 

 Dewes (1992) C/N ratio 25-35

C/N ratio 25-35 C/N 

ratio 20

C/N ratio 

Vuorinen and Saharinen, 1997; Day et.al.,1998) C/N ratio 

Goluek, 1977) C/N ratio 

Gaur, 1980) 

2.4.4.2  

2534

10

30 Finstein  Morris (1975) 

10.1 18.0 De Bertoldi  (1983) 
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Biological oxidation 

Respiratory chain 

18 % Diaz  (2002) 

Vinasse 

 57
o
C

7 45
o
C  21  

2.4.4.3 pH)  

pH 

pH -

pH 

Methane-forming 

bacteria (Polprasert, 1996) Gray (1971) pH 

4 pH 5.0-5.5 (Mesophilic stage) 

pH 8.0-9.0 Thermophilic stage 

pH Cooling down stage pH 

7.0-8.0 Maturing stage pH 

6.0-7.5

 5.5-8.0 

2.4.4.4  

Tengerdy, 1985) Haug (1980)



15 

 

50-60 % Rabbani et al., 1983  

Goluek (1972) 50-60 % 

Windrow) 

Anaerobic) 

Gotaas, 1976) 

2.4.4.5  

1) 

2  

 

 

Thermophilic 

, 2549; Gray et al., 1971)  



16 

 

Gaur (

cm 2529) 2.5-7.5 cm 

2.4.4.6  

4  (Polprasert, 1996)  

1) Latent phase 

 

2) Mesophilic phase 

25-40
o
C  

Mesophilic microorganism 

3) Thermophilic phase 

40
o
C Mesophilic microorganism 

Thermophilic 

microorganism 50-65
o
C

 

4) Maturation phase 

Mesophilic phase Mesophilic microorganism 

 

Polprasert, 1996) 

55
o
C 45-55

o
C

50-60
o
C
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Suler and Finstein, 

1997) Tiquia  (2002) Aerobic heterotrophs 

70
o
C Haug (1980)

Thermophilic 

 

2.4.4.7  

Dindal, 1978)

 

1) Fungi) 

pH 

 pH 4.0

pH 2.0 pH 9.0 Cosico, 

1985) 55-60
o
C

Haug, 1979) 

2) Bacteria) 

108-109 CFU 

80-90 % Goluek, 1977) 

3) Actinomycete) 

 Thermoactinomycetes sp., Thermomonospora sp.

Streptomyces sp. Micromonospora sp. 

, 2532) 

85-100 %

pH pH 5.0
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Cosico, 1985) 

 

2.4.5  

 

 

  1) pH) pH

5

pH 7-8  pH 

Gray et al., 1971) pH 

 

  2)

C/N ratio 

C/N ratio 20 (Mathur, 1991) 

Vuorinen  Saharinen (1997) C/N ratio C/N ratio  

0.65-0.75 1 0.49-0.59 2

C/N ratio 20

, 2535) 

 

  1)  

2-3 60-70
o
C

Goluek, 1972)



19 

 

Mathur et al., 1993) 

  2) Color) Sugahara  (1979)

CIE 1931 Standard Colorimetric System 

Y = 0.388 (C/N) + 8.31 Y 11-13  

  3 Odor) 

Haug, 1980)  

  4) -

, 

 

 

  1) CLPPs = Community Level 

Physiological Profiles)

, 2547) Laine 

(1997) CLPPs 

 

  2) Seed germination test) 

Tiquia et al., 1996)

Germination Index, GI) (Wong et al., 2001) GI 50 %

Tiquia (1996)

(Seed germination) 

80 % 60 60  

  3)
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Cysts) 

Polprasert, 1996) 

 

2.4.6  

2) 

2550 

 2.4.6.1 20:1  

 2.4.6.2  (N) 1 

P2O5)  0.5 K2O  0.5 

 

 2.4.6.3 30  

 2.4.6.4 20  

 2.4.6.5 80 

 2.4.6.6 10  

 2.4.6.7 12.5 x 12.5  

 2.4.6.8 5

2  

 2.4.6.9   

 2.4.6.10 (NaCl) 1  

 2.4.6.11  

 

  Ramos (2004)

90 28.1 mS m
-1
, 

17.7 cmol kg
-1
, pH 8.5,  7, 

Germination Index) Cress) 48 %, , 
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, ,  8.9, 77, 0.4, 10.3 14,377 mg kg
-1

 Solano (2001) 8,000 kg ( 53 %)

4,000 kg ( 11 %) 2

15 Thermophilic phase  40
o
C

58 %, pH 8.39, 0.83 dS m
-1
, 

 29.3 %,  2.5 %,  3.9 %, P2O5) 1.25 %, 

(K2O) 5.16 %,  0.49 %,  2.42 %  0.44 %,  7.7 mg kg
-1
, 

 20 mg kg
-1
,  85 mg kg

-1
,  28 mg kg

-1
,  0.32 %,  685 mg 

kg
-1
,  < 0.15 mg kg

-1
,  189 cmol kg

-1

Germination Index) Garden cress) 35 % 

 

2.4.7  

 NH
+

4, NO
-

3, 

H2PO
-

4 HPO
2-

4

, 2548)

 

 

2.4.8  

 

 2.4.8.1  



22 

 

(Chen and Avnimelech, 1986) 

0.4-2.5 %

0.2-2.5 % 0.5-1.8 %

, 

2549) 

   2) pH 

pH 

Wong (1999) 75 pH 

5.31 6.16 2.51 dS m
-1
 

(Cation Exchange Capacity, CEC) 

2543) 12 2519-2530

500, 1,000, 1,500  2,000

pH  

 2.4.8.2  

 

   2) (Soil aggregation) 

(Cementing agent) 

Fe2O3 Al2O3) 

(Si(CaCO3)4) CaSO4) 



23 

 

(Giusquiani et al., 1995)

 

Bulk density) 

(Tillage pan) 

(Khaleel et al., 1981) 2539)

10

 

(Soil erosion) 

(Infiltration rate) (Khaleel et al., 1981)  

 2.4.8.3  

Balasubramaniam, 1972)  

2534 Rhizoctonia solani 

4  

 3.26, 8.23 8.68 log10 MPN g
-1

4.04, 9.28 9.74 

log10 MPN g
-1

R. solsni 4.58 3.85 log10 MPN g
-1
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3.  

 

3 1

 

3 2 

 

3 3
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1.  

 
1.1  

 1.1.1  

 1.1.2  

 1.1.3 cm  

 1.1.4  CO(NH2)2 

1.2  

1.3  

1.4 - cm 

1.5  05 

 

 

 

2.1  

 2.1.1  

 2.1.2  

 2.1.3  

 2.1.4  

 2.1.5  

2.2  

 2.2.1  

 2.2.2  

 2.2.3  

 2.2.4  

 2.2.5 2  

25 
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 2.2.6  

2.3  

2.4  

2.5  

 

 2.5.1 Thermometer  

 2.5.2 0.5 cm 2 mm 

 2.5.3  

 2.5.4  Visible Spectrophotometer 

 2.5.5 - pH meter  

 2.5.6 Electrical conductivity meter  

 2.5.7 Flame photometer 

 2.5.8 Atomic Absorption Spectrophotometer 

 2.5.9 Nitrogen distillation apparatus  

 2.5.10 Digestion block  

 2.5.11 Shaker  

 2.5.12 Centrifuge  

 2.5.13 Hot air oven  

 2.5.14 Hot plate  

 2.5.15 2 3  

 2.5. 6  

 2.5.17  

 

3.  

 

3.1  
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-  

 

 

1   

  

pH 

Moisture %  

OC and OM %  

Total N %  

C/N ratio 

Total P (% P2O5) 

 

Total K (% K2O) 

Total Ca %  

Total Mg %  

pH meter : = 1:10 2551) 

Oven-drying 2551) 

Walkley & Black method 2551) 

Kjeldahl method 2551) 

 

HNO3-HClO4, Visible Spectrophotometer 

2551) 

HNO3-HClO4, Flame Photometer 2551) 

HNO3-HClO4, AAS ,  

HNO3-HClO4, AAS ,  

 

3.2   

 

Tom 

Richard and Nancy Trautmann (Cornell Waste Management Institute,  

 

   R = Q C - M Q C   M Q N   M Q N   M                       (2.1) 

 

R = C/N ratio of compost mixture 

           Qn = mass of material n 

           Cn = carbon (%) of material n 

           Nn = nitrogen (%) of material n 

           Mn = moisture content (%) of material n 
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 3) 

  

5 

 

 

 

3  

 

  

: 1.4:3 , : :

1 3 0.007 : :

2:3:0.007 3 , 45 3

3 3
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- % 

 

 

 3  (  

   

1 1.4 : 3  30, 45 60  

2 1 : 3 : 0.007  30, 45  60  

3 2 : 3 : 0.007  30, 45 60  

 

  

5

4) 
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 4 3  

1   

  

pH ( : = 1:10) 

Moisture %  

OC and OM %  

Total N %  

C/N ratio 

Total P (% P2O5) 

 

Total K (% K2O) 

Total Ca %  

Total Mg %  

pH meter 2551) 

Oven-drying 2551) 

Walkley & Black method 2551) 

Kjeldahl method 2551) 

 

HNO3-HClO4, Visible Spectrophotometer 

2551) 

HNO3-HClO4, Flame Photometer 2551) 

HNO3-HClO4, AAS ,  

HNO3-HClO4, AAS ,  

2  

  

pH ( : = 1:10) 

Moisture %  

OC and OM %  

Total N %  

C/N ratio 

Temperature
o
C  

pH meter 2551) 

Oven-drying , 2551) 

Walkley & Black method 2551) 

Kjeldahl method 2551) 

 

Thermometer , 2540  

3  

  

pH ( : = 1:10) 

Moisture %  

OC and OM %  

Total N %  

C/N ratio 

ECe (dS m
-1
) ( : = 1:10) 

Temperature
o
C  

pH meter 2551) 

Oven-drying , 2551) 

Walkley & Black method 2551) 

Kjeldahl method , 2551) 

 

Electrical conductivity meter 2551) 

Thermometer , 2540  
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 4 (  

3  

  

Total P (% P2O5) 

 

Total K (% K2O) 

Total Ca %  

Total Mg %  

%  

HNO3-HClO4, Visible Spectrophotometer

2551) 

HNO3-HClO4, Flame Photometer 2551) 

HNO3-HClO4, AAS. ,  

HNO3-HClO4, AAS. ,  

, 2551) 

 

3.3 

 

  

 3.3.1  

 

 

 

  

pH ( : = 1:10) 

Moisture %  

OC and OM %  

Total N %  

C/N ratio 

ECe (dS m
-1
) ( : = 1:10) 

Total P (%P2O5) 

 

Total K (% K2O) 

Total Ca (%) 

Total Mg (%) 

pH meter 2551) 

Oven-drying , 2551) 

Walkley & Black method 2551) 

Kjeldahl method , 2551) 

 

Electrical conductivity meter 2551) 

HNO3-HClO4, Visible Spectrophotometer

2551) 

HNO3-HClO4, Flame Photometer 2551) 

HNO3-HClO4, AAS. ,  

HNO3-HClO4, AAS. ,  
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3.3.2  

 0-15 cm

0.5 cm  2 mm

1 kg 6 

 

6  

  

Texture 

pH : = 1:5) 

ECe (dS m
-1
) 

OM g kg
-1

 

Total N g kg
-1

 

Avai. P mg kg
-1

 

Exch. K cmol(+) kg
-1

 

Exch. Ca cmol(+) kg
-1

 

Exch. Mg cmol(+) kg
-1

 

Hydrometer 2538  

pH meter ,  

Electrical conductivity meter ,  

Walkley & Black method ,  

Kjeldahl method ,  

Bray2,Visible Spectrophotometer ,  

NH4 OAc, Flame Photometer ,  

NH4 OAc, AAS ,  

NH4 OAc, AAS ,  

 

3.4 

42  

 

.4.1  

5 kg 42 

 3, 6  9 % (v/v) 3 %

(v/v) 115  6 % (v/v)

230 9 % (v/v) 345 

3 % (v/v) 115 

3 % (v/v) 115 
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5 4 7

 

 

 3.4.2  

Completely Randomized Design ; CRD 

7 Treatment combination) 6 7 

 

7  

   

  T1 

  + 
*

% T2 

  + 
*

% T3 

 
*

% T4 

 % T5 

 % T6 

 % T7 

*
 

 

4.3  

 1 kg

2 mm  
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8  

  

pH : = 1:5) 

OM (g kg
-1

 

Total N (g kg
-1

 

Avai P (mg kg
-1

 

Exch. K cmol(+) kg
-1

 

Exch. Ca cmol(+) kg
-1

 

Exch. Mg cmol(+) kg
-1

 

pH meter ,  

Walkley & Black method ,  

Kjeldahl method ,  

Bray2,Visible Spectrophotometer ,  

NH4 OAc, Flame Photometer ,  

NH4 OAc, AAS ,  

NH4 OAc, AAS ,  

 

42

70
o
C

 

 

9  

  

Moisture (%) 

OC and OM (g kg
-1
) 

Total N (g kg
-1
) 

Total P (g kg
-1
) 

Total K (g kg
-1
) 

Total Ca (g kg
-1
) 

Total Mg (g kg
-1
) 

Oven-drying , 2551) 

Walkley & Black method ,  

Kjeldahl method ,  

HNO3-HClO4,Visible Spectrophotometer ,  

HNO3-HClO4, Flame Photometer ,  

HNO3-HClO4, AAS. ,  

HNO3-HClO4, AAS. ,  

 

.4.4  

ANOVA

Duncan
,
s New Multiple Range Test  
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.1 

8  

4.2

 

4.3

 

4.4
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3 

 

 

 

1.  

 

   

10 

   

10  
 

 
 

   

Moisture %  66.49 28.20 23.76 

pH ( : = 1:10) 4.65 7.90 6.70 

OC (%  21.53 24.54 35.01 

Total N (%  3.29 1.64 0.65 

C/N Ratio 6.5 16.71 53.86 

Total P (P2O5) (%  0.41 1.38 0.23 

Total K K2O (%  0.69 1.55 1.72 

Total Ca (%  22.06 1.77 0.85 

Total Mg (%  0.20 0.45 0.52 

   

66.49 % -

21.53 % 3.29 % 

6.5 

 

36 



37 

 

%

% %

%

% %

 

 

2.  

 

 

  (

Tom Richard and Nancy Trautmann (Cornell Waste Management Institute, 

:

1.4:3 , : : 1 3 0.007

: : 2:3:0.007 3

3) 5 cm

60 

60 

, 45 5 

 

 

2.2  

  : 1.4:3

, : : 1 3 0.007

: : 2:3:0.007 3

11 

-

1, 2  3 
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30.71, 30.28  31.77 

 

  

50-60 % 

1, 2 3 54.77, 55.17  54.13 % 

 

  

P2O5 K2O) 

-

3 -  

 

11  

 
 

1 2 3 

- Temperature
o
C  

- pH ( : = 1:10) 

- Moisture (%) 

- OC (% ) 

- OM (% ) 

- Total N (% ) 

- C/N ratio 

- Total P (P2O5) (% ) 

- Total K (K2O) (% ) 

- Total Ca (% ) 

- Total Mg (% ) 

- ECe (dS m
-1
) ( : = 1:10) 

36.00 

5.14 

54.77 

31.94 

55.06 

1.04 

30.71 

0.35 

1.03 

5.52 

0.14 

2.52 

41.00 

5.26 

55.17 

34.72 

59.85 

1.15 

30.28 

0.37 

1.18 

4.47 

0.25 

2.39 

33.34 

6.51 

54.13 

22.56 

38.89 

0.71 

31.77 

0.45 

0.92 

1.32 

0.20 

1.91 
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2.3  

 2.3.1  

   3 : 

1.4:3 , : :

1 3 0.007 : : 2:3:0.007 

3 36.0, 41.0  33.3 
o
C

3 

1, 2 3 47.0, 52.2 

 43.3 
o
C

1, 2 3 29.7, 27.9 28.3 
o
C

(28.5
o
C 4 

 

 

0

10

20

30

40

50

60

0 5 10 15 20 25 30 35 40 45 50 55 60

 

 4  

 

2.3.2 -  (pH) 

   3 :

1.4:3 , : :

1 3 0.007 : : 2:3:0.007 



40 

 

3  pH 5.14, 5.26 6.51  pH 

 pH 

 pH 1, 2 

3 7.80, 7.88 7.69 5  

 

0

2

4

6

8

10

0 5 10 15 20 25 30 35 40 45 50 55 60

pH

 

5  -  

 

2.3.3  

   3 :

1.4:3 , : :

1 3 0.007 : : 2:3:0.007 

3 54.77, 55.17 54.13 %

- %

1, 2  3 43.29, 40.83 41.38 % 6 

3 

30 %
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35

40

45

50

55

60

0 5 10 15 20 25 30 35 40 45 50 55 60

%
)

 

6  

 

2.3.4  

   3 :

1.4:3 , : :

1 3 0.007 : : 2:3:0.007 

3 31.94, 34.72 

22.56 %

5-45 45-60

1, 2 

3 24.62, 24.59 20.21 % 7  
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5

10

15

20

25

30

35

40

0 5 10 15 20 25 30 35 40 45 50 55 60

%
)

 

7  

 

2.3.5  

   3 :

1.4:3 , : :

1 3 0.007 : : 2:3:0.007 

3 55.06, 59.85  38.89 %

8

1, 2 3 42.44, 42.40 34.84 %

20 %

1 2 

3 
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0

10

20

30

40

50

60

70

0 5 10 15 20 25 30 35 40 45 50 55 60

%

 

8   

 

2.3.6  

   3 :

1.4:3 , : :

1 3 0.007 : : 2:3:0.007 

3 1.04, 1.15  0.71 %

20 

9 1, 2  3  

1.37, 1.48  1.10 % 2
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0.0

0.5

1.0

1.5

2.0

0 5 10 15 20 25 30 35 40 45 50 55 60

N
 (%

 

 

9  

 

2.3.7  

   3 :

1.4:3 , : :

1 3 0.007 : : 2:3:0.007 

3 30.7:1, 30.3:1 

31.8:1 

30

15 

10  

17.9:1, 16.9:1  18.4:1 

20:1 
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0

5

10

15

20

25

30

35

0 5 10 15 20 25 30 35 40 45 50 55 60

 

10  

 

2.4  

  

3 60 

 

2.4.1 (P2O5) 

  

(P2O5) 

1 

0.45 % 2 0.50 % 3

0.53 %  ( 11) 2 3 

0.5 % 1 
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0.0

0.1

0.2

0.3

0.4

0.5

0.6
P 2O

5 
(%

 
)

 

11  

   

2.4.2 K2O) 

  

K2O)

1 1.22 % , 2 1.31 %

3 1.24 % ( 12) 3

0.5 % 

 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

K
2O

(%
)

 

12  
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Ca  

  

1 5.50 % , 2 4.73 % 

3 1.66 %  ( 13)  

 

0

1

2

3

4

5

6

C
a 

(%
)

5.52 5.55

4.47 4.64 4.70 4.73

1.32 1.50 1.54 1.66

5.49 5.51

 

13  

 

Mg  

  

1 0.24 % 2 0.29 % 

3 0.24 %  ( 14)  
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0.0

0.1

0.1

0.2

0.2

0.3

0.3

0.4
M

g 
(%

)

 

14  

 

2.4.5  

80 %

60 1 

2 86.88 97.60 % 

3 76.73 % (

15) 1 2 80 %

3  
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0

20

40

60

80

100

 

15   

 

  

 

  

 12 

 

 

 

 

 

 

 

 

 

 

 



50 

 

12  

 
 

1 2 3 

- Temperature
o
C  

- pH ( : = 1:10) 

- Moisture (%) 

- OC (% ) 

- OM (% ) 

- Total N (% ) 

- C/N ratio 

- ECe (dS m
-1
) ( : = 1:10) 

- Total P (P2O5) (% ) 

- Total K (K2O) (% ) 

- Total Ca (% ) 

- Total Mg (% ) 

- (% ) 

29.67 

7.80 

43.29 

24.62 

42.44 

1.37 

17.93 

1.87 

0.45 

1.22 

5.50 

0.24 

86.88 

27.89 

7.88 

40.83 

24.59 

42.40 

1.48 

16.90 

2.01 

0.50 

1.31 

4.73 

0.29 

97.60 

28.34 

7.69 

41.38 

20.21 

34.84 

1.10 

18.37 

1.79 

0.53 

1.24 

1.66 

0.24 

76.73 

 

3. 

2 . 2550 

 

  

3 

60 

13 

20

% 
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13  

 

  1  2  3 

30 

 

45 

 

60 

 

30 

 

45 

 

60 

 

30 

 

45 

 

60 

 

- pH ( : = 1:10) 

- Moisture (%) 

- ECe ( : = 1:10) 

- OM (%) 

- Total N (%) 

- C/N ratio 

- Total P (% P2O5)  

- Total K (% K2O)  

- Total Ca (%) 

- Total Mg (%) 

-  (%) 

7.00 

52.84 

2.14 

48.83 

1.23 

23.03 

0.44 

1.19 

5.49 

0.21 

59.65 

7.34 

52.84 

2.11 

45.09 

1.28 

20.43 

0.46 

1.24 

5.51 

0.22 

73.51 

7.80 

43.29 

1.85 

42.44 

1.37 

17.93 

0.45 

1.22 

5.50 

0.24 

86.88 

6.92 

51.86 

2.12 

50.88 

1.41 

20.93 

0.38 

1.25 

4.64 

0.27 

77.59 

7.40 

53.60 

2.07 

46.30 

1.44 

18.66 

0.44 

1.25 

4.70 

0.31 

88.20 

7.88 

40.83 

2.01 

42.40 

1.48 

16.90 

0.50 

1.31 

7.73 

0.29 

97.60 

7.18 

53.22 

1.92 

35.26 

0.89 

22.98 

0.47 

1.21 

1.54 

0.18 

51.41 

7.33 

51.99 

1.81 

35.57 

0.95 

21.72 

0.45 

1.19 

1.50 

0.24 

65.44 

7.69 

41.38 

1.79 

34.84 

1.10 

18.37 

0.53 

1.24 

1.66 

0.24 

76.73 

   

2 : :

1 3 0.007

16.9 

14
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14 3 60  

2) 2550 

   1 2 3 

(%) 

dS m
-1
) 

 

(%) 

 

(%) 

% P2O5) 

(% K2O  

%) 

30 

10 

 

20 

20 

1.0 

0.5 

0.5 

80 

43.29 

1.85 

 

42.44 

17.9 

1.37 

0.45 

1.22 

86.88 

40.83 

2.01 

 

42.40 

16.9 

1.48 

0.50 

1.31 

97.60 

41.38 

1.79 

 

34.84 

18.4 

1.10 

0.53 

1.24 

76.73 

 

4.  

 

4.1  

 15 pH  8.20,

29.34 %, 5.13 dS m
-1

 28.22 %,

9, 1.86 %,

 5.33 %, 2.32 %,  4.08 %

 5.44 % 

   pH  7.90, 30.87 %

1.91 dS m
-1

 6.18 %, 

7.8, 0.46 %,  1.22 %,

0.57 %  0.79 %

0.34 % 
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15  

 
 

  

- pH ( : = 1:10) 

- Moisture (%) 

- OM (%) 

- C/N ratio 

- Total N (%) 

- ECe (dS m
-1
) 

- Total P (%P2O5) 

- Total K (%K2O) 

- Total Ca (%) 

- Total Mg (%) 

8.20 

29.34 

28.22 

9.0 

1.86 

5.13 

5.33 

2.32 

4.08 

5.44 

7.90 

30.87 

6.18 

7.80 

0.46 

1.91 

1.22 

1.57 

0.79 

0.34 

 

 

   16

 (Sandy), pH  4.56, 0.01 dS m
-1

 0.96 g kg
-1

0.12 g kg
-1
, 

 3.72 mg kg
-1

 0.20, 0.10  0.06 cmol(+) kg
-1
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16   

  

Texture  

pH ( : = 1:5) 4.56 

ECe (dS m
-1
)  0.01 

OM (g kg
-1
) 0.96 

Total N (g kg
-1
) 

Avai. P (mg kg
-

 

0.12 

3.72 

Exch. K (cmol(+) kg
-

 0.20 

Exch. Ca (cmol(+) kg
-

 

Exch. Mg (cmol(+) kg
-1
) 

0.10 

0.06 

 

 

 

 

5.1  

 

5.1.1 42  

  

 17 42 

(P  0.05) 

T1

T6) 83.15 cm

 56.90 cm (T5)

 62.87 cm T7)

 70.28 cm (T2, 

T3, T4) 71.92-77.18 cm

 (T4)
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(T3)

(T2) 

 

17 cm  

 

 cm  

T1) 

3%
*

T2) 

6%
*

T3) 

9%
*

T4) 

T5) 

T6) 

T7) 

56.90
f
 

71.92
c
 

76.07
b
 

77.18
b
 

62.87
e
 

83.15
a
 

70.28
d
 

F  test 

CV. (%) 

** 

1.93 

 
*

v/v)  

: : = 1:3:0.007  
a, b, c, d, e, f

 

P< 0.05  

 

5.1.2 + 42  

  +

18 

(P  0.05) 

T1

T6)  18.37 g T1

14.94 g (T5)

 15.87 g T7) 

 16.60 g

(T2) 16.82 g
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(T2, T3, T4) 

17.76-16.82 g  (T4)

(P  0.05)

(T3)  (T2) 

 

18  

g  

 g  

T1) 

3%
*

T2) 

6%
*

T3) 

9%
*

T4) 

T5) 

1 T6) 

2 T7) 

14.94
f
 

16.82
d
 

17.28
c
 

17.76
b
 

15.87
e
 

18.37
a
 

16.60
d
 

F  test 

CV. (%) 

** 

2.01 

 *
v/v)  

: : = 1:3:0.007  
a, b, c, d, e, f

 

P< 0.05  

 

5.1.3  

5.1.3.1  

  

19 T1

8.03 g kg
-1

T5)

2 T7) 9.10 10.60 

g kg
-1

(P  0.05) 

1 T6) (T2, T3 T4) 
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1 

T6)  19.42 g kg
-1

9 % (T4) 17.42 g kg
-1

(T4) (P  0.05) 

(T3)  (T2) 

5.1.3.2  

  

19 T1

0.67 g kg
-1

 (P 0.05) 

1 T6)  1.70 g kg
-1

(P  0.05) 3 % (T2)

T5) 1.42 1.38 g kg
-1

T7) 1.60  

g kg
-1

(T2, T3 T4) 

1.42-1.52 g kg
-1

 

5.1.3.3  

  

19 T1

15.05 g kg
-1

 (P 0.05) 

T6)  30.03 g kg
-1

(P 0.05)  

3 % (T2) 6 % (T3) 

9 % (T4) T5)

T7) 23.82, 25.52, 26.35, 20.70  20.92  

g kg
-1

(T2, T3  T4) 
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19  

42  
 

 
 

g kg
-1

 

 

g kg
-1

 

 

g kg
-1

 

T1) 

3%
*

T2) 

6%
*

T3) 

9%
*

T4) 

T5) 

T6) 

T7) 

8.03
d
 

12.72
bc

 

13.73
b
 

17.42
a
 

9.10
d
 

19.42
a
 

10.60
cd

 

0.67
c
 

1.42
b
 

1.48
ab

 

1.52
ab

 

1.38
b
 

1.70
a
 

1.60
ab

 

15.05
d
 

23.82
bc

 

25.52
b
 

26.35
b
 

20.70
c
 

30.03
a
 

20.92
c
 

F  test 

CV. (%) 

** 

16.15 

** 

13.42 

** 

12.97 

 *
v/v)  

: : = 1:3:0.007  
a, b, c, d

 

P< 0.05  

 

5.1.3.4  

  

20 T1

2.13 g kg
-1

 (P  0.05) 

9 % (T4)  5.52 g kg
-1

(P 0.05) 3 % (T2)

6 % (T3) T5)

T6) T7)

4.22, 4.75, 2.27, 2.72  3.57 g kg
-1

T5) T6)

(T2, T3  T4) 
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(T4)  (P  0.05) 

(T3) (T2)

 

5.1.3.5  

  

20 T1

1.37 g kg
-1

 (P  0.05) 

T6)  2.87 g kg
-1

(P 0.05)  

3 % (T2) 6 % (T3) 

9 % (T4) T5)

1.87, 2.05, 2.40 1.83 g kg
-1

T7) 2.50 g kg
-1

(T2, T3  T4) 

(T4)  (P  0.05) 

 (T2) 

(T3) 
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20  

42  
 

 
 

g kg
-1

 

 

g kg
-1

 

T1) 

3%
*

T2) 

6%
*

T3) 

9%
*

T4) 

T5) 

T6) 

T7) 

2.13
f
 

4.22
c
 

4.75
b
 

5.52
a
 

2.27
e
 

2.72
e
 

3.57
d
 

1.37
e
 

1.87
d
 

2.05
cd

 

2.40
bc

 

1.83
d
 

2.87
a
 

2.50
ab

 

F  test 

CV. (%) 

** 

11.86 

** 

16.54 

 *
v/v)  

: : = 1:3:0.007  
a, b, c, d, e, f

 

P< 0.05  

 

5.2 42  

 

 5.2.1 - (pH) 

 pH 

21  pH 

(P  0.05) (T1)  pH 

1 (T6)  8.12

(T5)  pH 6.90  pH  4.56 

(T2, T3 T4)  pH 

7.01-7.61 (P 0.05) 

1 T6) T7) 
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 pH 

21  pH 

(P  0.05) (T1)  pH 

6 % (T3)  7.80

(T5)  pH  7.10  pH  

4.60 (T2, T3  T4)  pH 

7.67-7.80 

1 T6)  2 T7)

(P  0.05)

(T5) 

5.2.2 (Organic matter) 

  

21 

(T2, T3, T4, T5, T6  T7)

(P  0.05) T1

T6) 10.12 g kg
-1

(T5) 3.81 g 

kg
-1

T7) 4.73 g kg
-1

0.96 g kg
-1

(T2, 

T3 T4) 7.42-8.97 g kg
-1

(P  0.05) 

21 

(T2, T3, T4, T5, T6  T7)

(P  0.05) T1

T6)

9.23 g kg
-1

(T5) 3.47 g kg
-1

T7) 4.18 g kg
-1

0.88 g kg
-1

(T2, T3 

T4) 7.17-8.53 g kg
-1
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(P  0.05) T6  

5.2.3 (Total Nitrogen) 

  

21 

(T2, T3, T4, T5, T6 T7)

(P  0.05) 

T1 0.12 g kg
-1

T6) 0.76 g kg
-1

(T5)

T7) 0.20 0.23 g kg
-1

(T2, T3  T4) 

0.30-0.52 g kg
-1

(P  0.05) 

  

1 

(T2, T3, T4, T5, T6 T7)

(P  0.05) 

T1 0.10 g kg
-1

T6) 0.55 g kg
-1

(T5) 

T7) 0.18 0.20 g kg
-1

(T2, T3 T4) 

0.28-0.47 g kg
-1

 (T4)

(P  0.05) (T3)

 (T2) 
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21  pH  

42  

 

 

pH 

1:5 

 

g kg
-1

 

 

g kg
-1

 

      

T1) 

3%
*
 (T2) 

6%
*
 (T3) 

9%
*

(T4) 

(T5) 

1 (T6) 

2 (T7) 

4.56
g
 

7.58
e
 

7.71
c
 

7.61
d
 

6.90
f
 

8.12
a
 

7.90
b
 

4.60
d
 

7.67
ab

 

7.80
a
 

7.73
ab

 

7.10
c
 

7.78
a
 

7.55
b
 

0.96
g
 

7.42
d
 

8.51
c
 

8.97
b
 

3.81
f
 

10.12
a
 

4.73
e
 

0.88
e
 

7.17
c
 

8.12
bc

 

8.53
ab

 

3.47
d
 

9.23
a
 

4.18
d
 

0.12
f
 

0.30
d
 

0.38
c
 

0.52
b
 

0.20
e
 

0.76
a
 

0.23
e
 

0.10
e
 

0.28
c
 

0.35
c
 

0.47
b
 

0.18
d
 

0.55
a
 

0.20
d
 

F  test 

CV. (%) 

** 

0.43 

** 

2.35 

** 

0.76 

** 

14.58 

** 

7.19 

** 

19.21 

 *
v/v)  

: : = 1:3:0.007  
a, b, c, d, e, f, g

 

P< 0.05  

 

5.2.4 (Available P) 

  

22 

(T2, T3, T4, T5, T6 T7)

(P  0.05) 

T1

T6) 28.71 mg kg
-1

(T5) T7) 7.51 

27.24 mg kg
-1

3.72 mg kg
-1

(T2, T3 T4) 

 23.06-26.50 mg kg
-1
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(P  0.05) 

  

22 

(T2, T3, T4, T5, T6  T7)

(P  0.05) 

T1

T6) 28.75 mg kg
-1

T7)

9 % (T4) 27.33 26.52 mg kg
-1

(T5) 7.55 mg kg
-1

T1

1.60 mg kg
-1

(T2, T3  T4) 

23.10-26.52 mg kg
-1

 (T4) (T3)

 (T4)  (T2)

(P  0.05) 

5.2.5  (Exchangeable K) 

  

22 

T1 0.20 cmol(+) kg
-1

(T5) 0.21 cmol(+) kg
-1

  

(P  0.05) (T2, T3  T4)

(T6 T7)

0.40, 0.67, 0.74, 0.77  0.25 cmol(+) kg
-1

T6)

(T2, T3  T4) 

 (T4)

(P  0.05)  (T2) (T3) 

  

22 

T1 cmol(+) kg
-1
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(T5) 0.20 cmol(+) kg
-1

  

(P  0.05) (T2, T3  T4)

T6) T7)

0.37,0.65, 0.72, 0.74 0.23 cmol(+) kg
-1

T6) 

(T2, T3 T4)  (T4)

(P  0.05)  

(T2) (T3) 

 

22  

42  

 

 

 

mg kg
-1

 

 

cmol(+) kg
-1

 

    

T1) 

3%
*

T2) 

6%
*

T3) 

9%
*

T4) 

T5) 

1 T6) 

2 T7) 

3.72
g
 

23.06
e
 

24.61
d
 

26.50
c
 

7.51
f
 

28.71
a
 

27.24
b
 

3.75
e
 

23.10
c
 

24.67
bc

 

26.52
ab

 

7.55
d
 

28.75
a
 

27.33
a
 

0.20
f
 

0.40
d
 

0.67
c
 

0.74
b
 

0.21
f
 

0.77
a
 

0.25
e
 

0.14
e
 

0.37
c
 

0.65
b
 

0.72
ab

 

0.20
de

 

0.74
a
 

0.23
d
 

F  test 

CV. (%) 

** 

0.17 

** 

10.59 

** 

7.08 

** 

16.65 

 *
v/v)  

: : = 1:3:0.007  
a, b, c, d, e, f, g

 

P< 0.05  
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5.2.6 (Exchangeable Ca) 

  

23 

T1 0.10 cmol(+) kg
-1

  

(P  0.05) (T2, T3, T4, T5, T6 T7) 

9 % (T4) 11.78 cmol(+) kg
-1

T6) T7) 

2.79 2.81 cmol(+) kg
-1

 (P  0.05)

(T2, T3, T4) 

 (P  0.05) 4.60, 5.44 6.76 cmol(+) kg
-1

 

  

23 

T1 0.08 cmol(+) kg
-1

 

(P  0.05) (T2, T3, T4, T5 

T6 T7)

9 % (T4) 6.76 cmol(+) kg
-1

T7) 2.17 cmol(+) kg
-1

1 T6)  2.50 cmol(+) 

kg
-1

(T2, T3, T4) 

 (P  0.05) 4.60, 5.44  6.76 

cmol(+) kg
-1

 

5.2.7 (Exchangeable Mg) 

  

23 

T1 0.06 cmol(+) kg
-1

(P  

0.05) (T2, T3, T4, T5, T6 

T7)

T6) 0.53 cmol(+) kg
-1
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6 9 % (T3 T4) T7) 

0.38-0.41 cmol(+) kg
-1

T5) 

0.28 cmol(+) kg
-1

(T2, T3  T4)  (T4) 

(P  0.05) 

 (T2) (T3) 

  

23 

T1 0.05 cmol(+) kg
-1

(P  

0.05) (T2, T3, T4, T5, T6 

T7)

T6) 0.41 cmol(+) kg
-1

 

3 6 % (T2 T3) (T5) 

0.18-0.21 cmol(+) kg
-1

T7) 

0.34 cmol(+) kg
-1

(T2, T3  T4)  (T4) 

(P  0.05) 

(T3)  (T2) 
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23  

42  

 

 

 

cmol(+) kg
-1

 

 

cmol(+) kg
-1

 

    

T1) 

3%
*

T2) 

6%
*

T3) 

9%
*

T4) 

T5) 

1 T6) 

2 T7) 

0.52f 

6.85c 

9.46b 

11.78a 

1.03e 

2.79d 

2.81d 

0.33g 

4.60c 

5.44b 

6.76a 

0.54f 

2.50d 

2.17d 

0.06e 

0.34c 

0.38b 

0.41b 

0.28d 

0.53a 

0.39b 

0.05e 

0.20d 

0.21d 

0.30c 

0.18d 

0.41a 

0.34b 

F  test 

CV. (%) 

** 

0.70 

** 

15.85 

** 

7.67 

** 

13.97 

 *
v/v)  

: : = 1:3:0.007  
a, b, c, d, e, f, g

 

P< 0.05  
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4 

 

 

 

1.  

 

  

3.29 % 

1.52 0.65 % 

35.01 % 

40 % Ponnamperuma, 

24.54 21.53 % 

6.5:1 

25-35:1

Martins and Dewes, 1992)

 

 

2.  

 

2.1  

  

 3 : 1.4:3

, : : 1 3 0.007 :

: 2:3:0.007 3

2 : :

1 3 0.007  

 

69 
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2.2  

  

60 

(germination index, GI)

50 % (Chikae  

et al., 2006)  2550 

80 % 

80 % 60 Tiquia 

(1996)

80 % 60

60

60 20:1 

(Mathur, 1991) 

Fernàndez et al.,

 

2.2.1  

   41.0 
o
C

52.2 
o
C

Thermophilic (45.0-65.0 
o
C) 

 Thermophilic

(Day and Shaw, 2001)

27.9 
o
C
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(28.5 
o
C 4 

 (Polprasert, 1996) 

2.2.2 - (pH) 

   pH 5.26 

 pH  pH  

OH
-
 chaoui et al., 2003 4.1 

 

           NH3 + H2O                   NH4

+
 + OH

-
                                                                          (4.1) 

 

Madden  (  pH

 pH

 pH

 pH

7.88 5 

2.2.3  

  55.17 

% 50-60 %

 (Peigne and Girardin, 2004)

(Hamoda et 

al, 1998)  (Liang et al., 2003) 

5 55 
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 40.83 % 6 

30 %

 

2.2.4  

  

34.72 % 7 

5-45 45-60

2547

Negro et al., 1999)

 

Crawford, 24.6 %

7  

2.2.5  

  

1.15 %

20 

9 1.48 %

 

Yamada and Kawase 2005

 (Zorpas et al., 2003

.0 %
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2.2.6  

  

30:1

(Gaur, 1980)

30.3:1 

15 

 20:1 (Samudro and Hermana, 

2007)  16.9:1

 

2.2.7  (P2O5) 

  

 (P2O5) 0.37 %  

(P2O5)

 0.50 % 

P2O5 Yamada and Kawase 2005

 (P2O5) 0.5 %

 (P2O5)  
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2.2.8 K2O) 

  

K2O 1.18 %

K2O

1.31 % 

P2O5 Yamada and Kawase 2005

P2O5 0.5 % 

P2O5  

 

2.2.9 Ca  

  

4.47 % 

 

4.73 %

Yamada and Kawase 2005

CaCO3) 

 

2.2.10 Mg  

  

0.25 % 

 0.29 % 

 

Yamada and Kawase 2005  
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3. 

 

 

  

18.37 g

1.86 %, P2O5

5.33 %, (K2O) 2.32 %, 4.08 

% 5.44 %

1.54 %, 14.28 % 0.60 %

, 2541

 

 

3.1  

0.10 8.03 

g kg
-1

16.9 14.8 g kg
-1

3.29 %

R
2
 = 0.771**

16 

 



76 

 

y = 24.08x + 5.661

R² = 0.771**

0

5

10

15

20

25

30

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

g
kg

-1

g kg-1

 

 16   

 

3.2  

  

R
2
 = 0.514** 17

2  
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y = 0.026x + 0.856

R² = 0.514**

0.4

0.8

1.2

1.6

2.0

0 5 10 15 20 25 30 35

mg kg-1

g 
kg

-1

 

 17  

 

 

3.3  

  

R
2
 = 0.576** 18 

1 

 

 



78 

 

y = 0.407x + 16.28

R = 0.576**

10

15

20

25

30

35

0 10 20 30 40

cmol(+) kg-1

(g
 k

g-1
)

 

18  

 

 

3.4  

  

 6.76 mg kg
-1

 

9 % 0.33 mg kg
-1

R
2
 = 0.810** 19

4.73 %
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y = 0.490x + 2.1

R = 0.810**

0

1

2

3

4

5

6

7

0 1 2 3 4 5 6 7 8

cmol kg-1

(g
 k

g-1
)

 

19   

 

3.5  

  

1 

0.20 cmol(+) kg
-1
 (Landon, 1991)

R
2
 = 0.646** 20 

0.41 cmol(+) kg
-1
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y = 4.041x + 1.154

R = 0.646**

1.0

1.5

2.0

2.5

3.0

3.5

0 0.1 0.2 0.3 0.4 0.5

cmol + kg-1

(g
 k

g-1
)

 

20   

 

 

4. 42  

 

4.1 - pH) 

  

42  

pH  pH -

(Carboxyl) Phenolic hydroxyl) 

 pH (Whalen et al., 2000)  pH
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0

2

4

6

8

T1 T2 T3 T4 T5 T6 T7

pH

 

 21 - 42  

 

4.2 Organic matter) 

  

42 

 

 

0

2

4

6

8

10

12

T1 T2 T3 T4 T5 T6 T7

(g
 k

g-1
)

 

22 42  
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4.3  

  

42 

 

 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

T1 T2 T3 T4 T5 T6 T7

(g
 k

g-1
)

 

23 42  

 

4.4  

  

42 

Chaoui 

(2003)
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0

5

10

15

20

25

30

35

T1 T2 T3 T4 T5 T6 T7

(m
g 

kg
-1

)

 

24 42  

 

4.5  

  

42 
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0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

T1 T2 T3 T4 T5 T6 T7

cm
ol

(+
)k

g-1

 

 25  

  42  

 

4.6  

  

42 
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0

2

4

6

8

10

12

14

T1 T2 T3 T4 T5 T6 T7

(c
m

ol
 (+

) k
g-1

)

 

 26 42  

 

4.7  

  

42 

 

 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

T1 T2 T3 T4 T5 T6 T7

(c
m

ol
(+

) k
g-1

)

 

27 42  
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5. 

 

  

 5.1  

  3

R
2
 = 0.996** 28

2541) 

(Loria and Sawyer, 2005)

 

 

y = 2.837x + 1.126

R = 0.996**

0

5

10

15

20

25

30

0 2 4 6 8 10

m
g 

kg
-1

g kg-1

 

28   

 

 

 5.2 - pH) 

 

  -

R
2
 = 0.982** 29  

 pH 7.58-7.71 
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 pH  pH -

(Hydroxide) 2541)  pH

2537) 

 

y = 6.837x - 27.47

R = 0.982**

0

5

10

15

20

25

30

4 5 6 7 8 9

m
g 

kg
-1

-
 

 29  -  

 

 

5.3  

  3

R
2
 = 0.908** 30

2 

2537) 
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y = 0.031x + 0.070

R = 0.908**

0.0

0.1

0.2

0.3

0.4

0.5

0 2 4 6 8 10 12

cm
ol

(+
)k

g-1

cmol(+) kg-1

 

 30   

 

 

5.4  

  3

R
2
 = 0.824** 31

5 1 

20 ( 2534) 
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y = 0.041x + 0.062

R = 0.824**

0

0.1

0.2

0.3

0.4

0.5

0.6

0 2 4 6 8 10

g kg-1

(g
 k

g-1
)

 

 31  
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5 

 

 

 

1.  

 

1.1  

  

 

 

1.2  

2 :

: 1 3 0.007

60

2) 2550 %

20:1 

 

1.3 

 

  

pH 

pH 

 

90 



91 

 

 

  (T6) 

 

 

2  

 

  2.1 

 

  2.2 
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Tom Richard and Nancy Trautmann (Cornell Waste Management 

Institute,  

 

R = Q C - M Q C  - M Q N  - M Q N  - M  

 

R = C/N ratio of compost mixture 

           Qn = mass of material n 

           Cn = carbon (%) of material n 

           Nn = nitrogen (%) of material n 

           Mn = moisture content (%) of material n 

 

1 

Q2 3 

 

                 30  =  Q1(21.53/100)(100 - 66.49) + 3(35.01/100)(100 - 23.76) 

                Q1(3.29/100)(100 - 66.49) + 3(0.65/100)(100 - 23.76) 

 

          30  =  7.215 Q1 + 80.075 

        1.102 Q1 + 1.487 

33.06 Q1 + 44.61  =  7.215 Q1 + 80.075 

          Q1  =  1.4 

 1.4  3  
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2 

Q2 3

 Q3 0.007 

 

30  =  Q1(21.53/100)(100 - 66.49) + 3(35.01/100)(100 - 23.76) + 0.007(20/100)(100 - 0.5) 

          Q1(3.29/100)(100 - 66.49) + 3(0.65/100)(100 - 23.76) +0.007(46.6/100)(100 - 0.5) 

30  =  7.215 Q1 + 80.075 + 0.14 

          1.102 Q1 + 1.487 + 0.326 

                  33.06 Q1 + 44.61 + 9.78  =  7.215 Q1 + 80.075 + 0.14 

            Q1  =  1 

 1  3 0.007  

 

3 : :  

Q2 3

 Q3 0.007 

 

30  =  Q1(24.54/100)(100 - 38.20) + 3(35.01/100)(100 - 23.76) + 0.007(20/100)(100 - 0.5) 

          Q1(1.52/100)(100 - 38.20) + 3(0.65/100)(100 - 23.76) +0.007(46.6/100)(100 - 0.5) 

30  =   15.17 Q1 + 80.075 + 0.14 

               0.9394 Q1 + 1.4867 + 0.3246 

            28.182 Q1 + 44.601 + 9.738  =  15.17 Q1 + 80.075 + 0.14 

            Q1  =  2 

2  3 0.007  

 

 

 

 

 

 

 



103 

 

 

 

 500  

200  

100  

200  

20  

- 30  

- 10  

- 10  

- 10  

- 1  

   - 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



104 

 

1 3  

 

 

 (
o
C) 

1
1
 2

2
 3

3
 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

36.00 

37.34 

39.33 

41.66 

44.56 

46.78 

47.00 

41.00 

43.56 

44.67 

43.56 

41.11 

41.56 

41.00 

37.60 

38.89 

41.29 

40.11 

39.11 

37.67 

36.44 

32.56 

33.44 

32.89 

33.89 

33.89 

41.00 

44.89 

48.33 

52.22 

52.00 

51.33 

51.11 

42.78 

46.22 

45.89 

47.45 

46.78 

47.11 

45.78 

41.11 

43.00 

41.67 

40.67 

39.67 

39.33 

38.56 

35.56 

35.78 

36.11 

34.44 

33.89 

33.34 

33.89 

35.89 

36.11 

38.11 

42.67 

42.00 

44.66 

44.89 

44.11 

42.35 

43.29 

39.29 

39.00 

35.11 

36.78 

35.44 

37.22 

35.66 

36.00 

34.22 

32.67 

32.56 

30.33 

32.44 

32.44 

 



105 

 

1 ( 3  

 

 

 

 (
o
C) 

1
1
 2

2
 3

3
 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

33.00 

32.44 

30.00 

31.67 

31.78 

31.44 

32.44 

31.78 

32.78 

30.35 

30.89 

31.11 

31.45 

31.44 

30.89 

30.78 

29.00 

29.67 

30.89 

30.78 

30.56 

30.67 

31.22 

29.22 

30.78 

31.56 

34.56 

33.67 

32.00 

32.78 

33.22 

32.00 

32.78 

33.44 

33.00 

30.33 

31.55 

32.44 

32.67 

32.56 

31.67 

31.34 

30.56 

30.56 

31.56 

30.33 

31.11 

30.22 

31.00 

29.67 

30.22 

32.22 

32.11 

32.00 

31.87 

31.00 

30.22 

28.34 

27.89 

29.78 

31.56 

31.22 

30.89 

31.11 

30.34 

32.29 

31.22 

29.35 

29.00 

30.11 

30.22 

30.35 

30.11 

30.22 

30.44 

30.11 

30.89 

31.22 



106 

 

1 (  3  

 

 

 

 (
o
C) 

1
1
 2

2
 3

3
 

52 

53 

54 

55 

56 

57 

58 

59 

60 

30.89 

30.67 

31.11 

31.00 

30.78 

29.78 

30.00 

30.11 

29.67 

33.00 

32.00 

30.78 

28.89 

27.78 

28.22 

28.44 

27.78 

27.89 

31.22 

30.78 

30.11 

29.66 

29.56 

29.78 

29.89 

28.22 

28.34 

 
1

 
2

 
3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



107 

 

2 3  

 

 

 

 (%) 

1
1
 2

2
 3

3
 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1

 

2
 

3
 

 

 

 

 

 

 

 

 

 

 



108 

 

3  3  

 

 

 

(%) 

1
1
 2

2
 3

3
 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

55.06 

54.42 

52.95 

51.19 

49.91 

49.39 

48.83 

47.14 

46.43 

45.09 

44.31 

42.96 

42.44 

59.85 

54.75 

53.02 

52.11 

52.58 

52.02 

50.88 

47.26 

47.44 

46.30 

43.99 

43.62 

42.40 

38.89 

38.76 

38.29 

38.26 

37.89 

37.77 

35.26 

36.22 

35.98 

35.57 

35.24 

34.84 

34.84 

 
1

 

2
 

3
 

 

 

 

 

 

 

 

 

 

 



109 

 

4 3  

 

 

 

%  

1
1
 2

2
 3

3
 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1

 

2
 

3
 

 

 

 

 

 

 

 

 

 

 



110 

 

5 3  

 

 

 

 

1
1
 2

2
 3

3
 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

30.71 

28.02 

26.24 

25.03 

24.00 

23.75 

23.03 

21.99 

21.32 

20.43 

19.21 

18.47 

17.93 

30.28 

26.10 

23.85 

22.62 

22.01 

21.56 

20.93 

19.13 

19.15 

18.66 

17.59 

17.25 

16.90 

31.77 

29.58 

27.76 

26.11 

25.86 

25.48 

22.98 

22.84 

22.68 

21.72 

20.86 

19.43 

18.37 

 
1

 

2
 

3
 

 

 

 

 

 

 

 

 

 

 



111 

 

6 pH 3  

 

 

 

pH 

1
1
 2

2
 3

3
 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

5.14 

5.49 

5.80 

6.06 

6.34 

6.70 

7.00 

7.22 

7.36 

7.34 

7.54 

7.67 

7.80 

5.26 

5.30 

5.59 

6.06 

6.25 

6.68 

6.92 

7.17 

7.27 

7.40 

7.53 

7.71 

7.88 

6.51 

6.72 

6.31 

6.88 

6.92 

7.13 

7.18 

7.28 

7.31 

7.33 

7.47 

7.53 

7.69 

 
1

 

2
 

3
 

 

 

 

 

 

 

 

 

 

 



112 

 

7 P2O5 3  

 

 

 

P2O5 %  

1
1
 2

2
 3

3
 

0 

30 

45 

60 

0.35 

0.44 

0.46 

0.45 

0.37 

0.38 

0.44 

0.50 

0.45 

0.47 

0.45 

0.53 

 
1

 

2
 

3
 

 

8 K2O 3  

 

 

 

K2O %  

1
1
 2

2
 3

3
 

0 

30 

45 

60 

1.03 

1.19 

1.24 

1.22 

1.18 

1.25 

1.25 

1.31 

0.92 

1.21 

1.19 

1.24 

 
1

 

2
 

3
 

 

 

 

 

 

 

 



113 

 

9 3  

 

 

 

%  

1
1
 2

2
 3

3
 

0 

30 

45 

60 

5.49 

5.51 

5.52 

5.55 

4.47 

4.64 

4.70 

4.73 

1.32 

1.50 

1.54 

1.66 

 
1

 

2
 

3
 

 

10 3  

 

 

 

%  

1
1
 2

2
 3

3
 

0 

30 

45 

60 

 

 

 

 

 

 

 

 

 

 

 

 

 
1

 

2
 

3
 

 

 

 

 

 

 



114 

 

11 3  

 

 

 

dS m
-1
) 

1
1
 2

2
 3

3
 

0 

30 

45 

60 

2.52 

2.14 

2.11 

1.85 

2.39 

2.12 

2.07 

2.01 

1.91 

1.92 

1.81 

1.79 

 
1

 

2
 

3
 

 

12 3  

 

 

 

%  

1
1
 2

2
 3

3
 

30 

45 

60 

59.65 

73.51 

86.88 

77.59 

88.20 

97.60 

51.41 

65.44 

76.73 

 
1

 

2
 

3
 

 



115 

 

  
      

 

 

 

 
 

 

1 ,  

 



116 

 

 
 

2  

 

 

 

 

3  



92 

 

 

 

2550.  

2541. 

.  

2551. 

, . 

2548

10 ,  

2547. 

 

. 2539.  10 

. . , . 

 2534. . 

 6  17-18  2534.

.  86-103. 

2542. 

. 

. 2535. . , . 

. 2546. : . 

,  

2547. 

 

2547. 

. 

 

. 2547. . . . . 32(2): 80-85. 

2542. 

. 2542 



93 

 

 -  

, , , , 

2542

 

2542  30 139

22 24  

. 2543. . 

, . 

2540. 

. 

2529. ,  

2548. 

 

, , , ,  

2534

,  

2543. 

1,  

2545. 216  

, , 2541.  

 

2551. 

 

2549. 

 



94 

 

. 2532. . 11: 

261-264. 

2537. :  

 

2538. 

 

2544

:  

2549. 

. , 

. 

2547. 

 

Online] Available from 

http://www.riceexporters.or.th. (Accessed August , 10  

. 2540. . 

. . 

2535. 

223  

. 2534. 7 (7): 5-23. 

. 2537.  

31 : 13-33. 

2549. 

 

Alexander, M. 1997. Introduction to soil microbology. 2nd ed., J. Wiley and Sons, Inc., New 

York. 

Anderson, B. 1993. The Philippine snail disaster. The Ecologist. 23: 70 72. 



95 

 

Balasubramaniam. A. 1972. Effect of organic manuring on the activities of the enzymes 

hydrolysing sucrose and urea on soil aggregation. PL. Soil 37, 319 p. 

Chaoui, I., Zibiliske, M. and Ohno, T. 2003. Effects of earthworm casts and compost on soil 

microbial activity and plant nutrient availability. Soil Biology and Biochemistry 35: 295-

302. 

Chen, Y. and Avnimelech Y. Role of organic matter in modern agriculture. Matinus Nijhoff 

Publishers, Netherland. p. 

Chikae, M., Ikeda, R., Kerman, K., Morita, Y. and Tamiya, E. 2006.  Estimation of maturity of 

compost from food wastes and agro-residues by multiple regression analysis. Bioresource 

Technology  97: 1979-1985.  

Cornell Waste Management Institute. 1996. Science and engineering. Online] Available 

fromhttp://compost.css.cornell.edu/calc/cn_ratio.html. (Accessed  August 2 , 9  

Cosico, W.C. 1985. Organic fertilizers: their nature, properties and use. A Publication of Farming 

Systems and Soil Resources Institute, UPLB, Laguna. 

Crawford, J.H. 1983. Composting of agricultural wastes-a review. Process Biochem. 18: 14-18. 

Day, M. and Shaw, K. 2001. Biological, chemical, and physical processes of composting. In P.J. 

Stoffella and B.A. Kahn (eds.). Compost Utilization in Horticultural Cropping Systems. 

Lewis Publishers, New York, USA. pp. 17-50. 

Day, M., Krzymein, M., Shaw, K., Zeremba, L., Wilson, W.R., Botden, C. and Thomus, B. 1998. 

An investigation of the chemical and physical changes occurring during commerical 

composting. Compost Sci. Util. 6: 44-66. 

De Bertoldi, M., Mera, A. and Vallini, G. 1983. Principidel compostaggio. Proceedings of the 

-14 October 1983, Ed. By F. Zucconi, M.De Bertoldi and S. Coppola. 

De Bertoldi, M., Vallini, G. and Pera, A. 1983. The biology of composting: A review waste 

manage. Res. 1: 157-176.  

Dela Cruz, M.S., Joshi, R.C. and Martin, A.R. 2001. Basal application of fertilizer reduces golden 

apple snail population. IRRN. 

Diaz, M.J., Madejon, E., Lopez, R., Lopez, R. and Cabrera, F. 2002. Composting of vinasse and 

cotton gin waste using two different systems. Resour. Conserv. Recyc. 34(4): 235-248. 



96 

 

Dindal, D.L. 1978. Soil organisms and stabilizing waste. Compost Sci. 9: 8-11. 

Elango, D., Thinakaran, N., Panneerselvam, P. and Sivanesan, S. 2008. Thermophilic composting 

of municipal solid waste. Applied Energy. 86: 663-668. 

Fernàndez, F.J. Sànchez-Arias, V., Villasenor, J., Rodriguez L. 2008. Evaluation of carbon 

degradation during co-composting of exhausted grape marc with different biowastes. 

Chemosphere 73: 670-677. 

Finstein, M.S. and Morris, M.L. 1975. Microbiology of municipal solid waste composting. Adv. 

Appl. Microbiol. 19: 113-151. 

Gaur, A.C. 1980. Fundamentals of composting. In Compost Technology, FAO/UNDP regional 

project. Project field document no. 13. pp. 7-14. 

Giusquiani, P., Pagliai, M., Gigliotti, G., Businelli, D. and Benetti, A. 1995. Urban waste 

compost: effect on physical, chemical and biochemical soil properties. J. Environ. Qual. 

24: 175-182. 

Goluek, C.G. 1972. A study of the composting process and its principles, Emmaus, PA: Rodale 

Press. 

Goluek, C.G. 1977. The biological approach of solid waste management. Compost Sci. 8: 4-9. 

Gotaas, H.B. 1976. Composting. Dept. of Engineering, Univ. of California, Berkeley. 205 p. 

Gray, K.R., Sherman, K. and Biddlestone, A.J. 1971. A review of composting, part 1. Process 

Biochem. 6(6): 22-36. 

Hamoda, M. F., Qdais, H. A. and Newham, J. 1998. Evaluation of municipal solid waste 

composting kinetics. Resources Conservation and Recycling 23: 209-223. 

Haug, R.T. 1979. Engineering principles of sludge composting. J. Water Pollut. Control Fed. 51: 

2189-2195. 

Haug, R.T. 1980. Composting engineering: principle and practice. Technomic Publ. Co. lnc., 

Lancaster, Pennsylvania. 655 p. 

Haug, R.T. 1993. The practical handbook of compost engineering. Boca Raton: Lewis Publisher.  

Khaleel, R., Reddy, K.R. and Overcash, M.R. 1981. Changes in soil physical properties due to 

organic waste application: A review. J. Environ. Qual. 10: 133-141. 

Kulcu, R. and Yaldiz, O. 2004. Determination of aeration rate and kinetics of composting some 

agricultural wastes. Bioresource Technology. 93: 49-57. 



97 

 

Laine, M.M., Haario, H. and Jorgensen, K.S. 1997. Microbial functional activity during 

composting of chlorophenol-contaminated sawmill soil. J. Microbiol. Meth. 30: 21-32. 

Landon, J.R. 1991. Booker tropical soil manual : A handbook for soil survey and agricultural land 

evaluation in the tropics and subtropics. New York : Longman Scienctific & Technical 

copublished with John Wiley & Sons. 

Liang, C., Das, K.C. and Mc Clendon, R.W. 2003. The influence of temperature and moisture 

contents regimes on the aerobic microbial activity of a biosolids composting blend. 

Bioresource Technology 86: 131 137.  

Loria, E. and Sawyer, J.E. 2005. Extractable soil phosphorus and inorganic nitrogen following  

application of raw and anaerobically digested swine manure. J. Agronomy. 97: 879-885. 

Madden, T., Ward, J.M. and Ison, A.P. 1996. Organic acid excretion by Streptomysis lividams 

TK 24 during growth on defined carbon and nitrogen sources. Microbiol. 142: 3181-

3185. 

Martins, O. and Dewes, T. 1992. Loss of nitrogenous compounds during composting of animal 

wastes. Bioresour. Technol. 42: 103-111. 

Mathur, S.P. 1991. Composting processes. Bioconversion of Waste Material to Industrial 

Products. Elsevier Applied Science; London, U.K. In A.M. Martin (ed.). pp. 147-186. 

Mathur, S.P., Owen, G., Dinel, H. and Schnitzer, M. 1993. Determination of compost 

biomaturity. Biol. Agr. Hort. 10: 65-85. 

Negro, M. J., Solano, M. L., Ciria, P. and Carrasco, J. 1999. Composting of sweet sorghum 

bagasse with other wastes. Bioresource Technology 67: 89-92. 

Peigne, J. and Girardin, P. 2004. Environmental impacts of farm-scale composting practices. 

Water, Air and Soil Pollution 153: 45-68. 

Polprasert, C. 1996. Organic waste recycling and management. John Wiley & Sons, England. 

Ponnamperuma, F.N. 1984. Straw as source of plant nutrients. In Oraganic Matter and Rice. Int. 

Rice Res. Inst., Los Banos, Laguna, Philippines. pp. 117-136. 

Rabbani, K.R., Jindal, R., Kubota, H. and Obeng, L. 1983. Composting of domestic refuse: A 

review. Environ. Sanitation 10(11): 9-78. 

Ramos, S.M.C., Bernal, D.A., Tapia, N.T. and Dendooven, L. 2004. Composting of tannery 

effluent with cow manure and wheat straw. Bioresour. Technol. 94: 223-228. 



98 

 

Rondom, M.B. and Callo, D.P. 1991. Distribution and mode infestation of golden apple snail in 

rice farming. In B.O. Acosta and R.S.V. Pullin (eds). Environmental Impact of the 

Golden Snail (Pomacea sp.) on Rice Farming Systems in the Philippines Manila 

Intermational Center for Living Aquatic Resources Management. 12 p. 

Samudro, G. and Hermana, J. 2007. Denitrification efficiency in a compost bed with various 

carbon and nitrogen contents. Journal of Applied Sciences in Environmental Sanitation 

2(2): 57-62. 

Solano, M.L., Iriarte, F., Ciria, P. and Negro, M.J. 2001. Performance characteristics of three 

aeration systems in the composting of sheep manure and straw. J. Agr. eng.Res. 79(3): 

317-329. 

Sopit Vetayasuporn. 2006. Effects of biological and chemical fertilizers on growth and yield of 

shallot (Allium cepa var. ascolonicum) production. Journal of Biological Sciences 6(1): 

82-86. 

Sugahara, K., Koga, S. and Inoko, A. 1979. Color change of city refuse during composting. Soil 

Sci. Plant Nutr. 25: 197-208. 

Suler, D.I. and Finstein, M.S. 1997. Effect of temperature, aeration and moisture on CO2 

formation in bench-scale continuously thermophillic composting of solid waste. Applied 

and Environmental Microbiology. 33: 345-350. 

Tengerdy, R.P. 1985. Solid substrate fermentation. Trends in Biotech. 3(4): 96-99. 

Teo, S.S. 2001. Evaluation of different duck varieties for the control of the golden apple snail 

(Pomacea canaliculata) in transplanted and direct seeded rice. Crop Protection. 20: 599-

604. 

Tiquia, S.M., Tam, N.F.Y. and Hodgkiss, I.J. 1996. Effect of composting on phytotoxicity of 

spent pig manure sawdust litter. Environ. Pollut. 93: 249-256. 

Tiquia, S.M., Wan, J.H.C. and Tam, N.F.Y. 2002. Dynamic of yard trimmings composting as 

determined by dehydrogenase activity, ATP content, arginine ammonification, and 

nitrification potential. Process Biochem. 37(10): 1057-1065. 

Vuorinen, A.H. and Saharinen, M.H. 1997. Evolution of microbiological and chemical parameters 

during manure and straw co-composting in a drum composting system. Agriculture 

Ecosystems & Environment 66: 19-29. 



99 

 

Whalen, J.K., Chang, C., Clayton, G.W. and. Carefoot, J.D. 2000. Cattle manure amendment can 

increase pH of acid soils. Soil Sci. Soc. Am. J., 64: 963-966. 

Wong, J.W., CMa, K.K., Fang, K.M. and Cheung, C. 1999. Utilization of a manure compost for 

organic farming in Hong Kong. Bioresour. Technol. 67: 43-46. 

Wong, J.W., CMak, K.F., Chan, N.W., Lam, A., Fang, M., Zhou, L.X., Wu O.T. and Liao, X.D. 

2001. Co-compost of soybean residues and leaves in Hong Kong. Bioresour. Technol. 

76: 99-106. 

Yamada, Y. and Kawase, Y. 2005. Aerobic composting of waste activated sludge: Kinetic 

analysis for microbiological reaction and oxygen consumption. Waste Management. 26: 

49-61. 

Zorpas, A.A., Arapoglou, D. and Panagiotis, K. 2003. Wastes paper and clinoptilolite as a bulking 

material with dewatered anaerobically stabilized primary sewage sludge (DASPSS) for 

compost production. Waste Manage. 23: 27-35. 

 

 

 

 

 



100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



101 

 

 

 

  

10

Tom Richard and Nancy Trautmann (Cornell Waste Management 

Institute,  

 

R = Q C - M Q C  - M Q N  - M Q N  - M  

 

R = C/N ratio of compost mixture 

           Qn = mass of material n 

           Cn = carbon (%) of material n 

           Nn = nitrogen (%) of material n 

           Mn = moisture content (%) of material n 

 

1 

Q2 3 

 

                 30  =  Q1(21.53/100)(100 - 66.49) + 3(35.01/100)(100 - 23.76) 

                Q1(3.29/100)(100 - 66.49) + 3(0.65/100)(100 - 23.76) 

 

          30  =  7.215 Q1 + 80.075 

        1.102 Q1 + 1.487 

33.06 Q1 + 44.61  =  7.215 Q1 + 80.075 

          Q1  =  1.4 

 1.4  3  
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2 

Q2 3

 Q3 0.007 

 

30  =  Q1(21.53/100)(100 - 66.49) + 3(35.01/100)(100 - 23.76) + 0.007(20/100)(100 - 0.5) 

          Q1(3.29/100)(100 - 66.49) + 3(0.65/100)(100 - 23.76) +0.007(46.6/100)(100 - 0.5) 

30  =  7.215 Q1 + 80.075 + 0.14 

          1.102 Q1 + 1.487 + 0.326 

                  33.06 Q1 + 44.61 + 9.78  =  7.215 Q1 + 80.075 + 0.14 

            Q1  =  1 

 1  3 0.007  

 

3 : :  

Q2 3

 Q3 0.007 

 

30  =  Q1(24.54/100)(100 - 38.20) + 3(35.01/100)(100 - 23.76) + 0.007(20/100)(100 - 0.5) 

          Q1(1.52/100)(100 - 38.20) + 3(0.65/100)(100 - 23.76) +0.007(46.6/100)(100 - 0.5) 

30  =   15.17 Q1 + 80.075 + 0.14 

               0.9394 Q1 + 1.4867 + 0.3246 

            28.182 Q1 + 44.601 + 9.738  =  15.17 Q1 + 80.075 + 0.14 

            Q1  =  2 

2  3 0.007  
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43.56 

41.11 

41.56 
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37.60 

38.89 

41.29 

40.11 

39.11 

37.67 

36.44 

32.56 

33.44 

32.89 

33.89 

33.89 

41.00 

44.89 

48.33 

52.22 

52.00 

51.33 

51.11 

42.78 

46.22 

45.89 

47.45 

46.78 

47.11 

45.78 

41.11 

43.00 

41.67 

40.67 

39.67 

39.33 

38.56 

35.56 

35.78 

36.11 

34.44 

33.89 

33.34 

33.89 

35.89 

36.11 

38.11 

42.67 

42.00 

44.66 
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39.29 

39.00 
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35.66 

36.00 

34.22 

32.67 
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32.44 

 



105 

 

1 ( 3  

 

 

 

 (
o
C) 

1
1
 2

2
 3

3
 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

33.00 

32.44 

30.00 

31.67 

31.78 

31.44 

32.44 

31.78 

32.78 

30.35 

30.89 

31.11 

31.45 

31.44 

30.89 

30.78 

29.00 

29.67 

30.89 
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