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Sub-program 2. Rice Straw and Rice Husk Management
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Aung Aung, Khin San Mu, Mar Mar Kyi, Tin Ngwe and Ni Ni Maw. Effect of Combination of untreated or heat-
treated sesame meal and two rates of chickpea husk to supplement urea-treated rice straw for
growing up bulls, Proceedings of the annual research conference, Livestock and Fishery
Sciences(1993-2009).

Harinder P.S. Makkar (Animal Production and Health Section, Joint FAO/IAEA Division, International Atomic
Energy Agency, P.O. Box 100, Wagramerstr. 5, A-1400 Vienna, Austria. E-mail: h.p.s.makkar@iaea.org).
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4 liter 34.4 010 | 122 2302 § | eools
5 liter 35.4 0.09 | 155 3122 § | ool
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8 liter 112.3 0.13 | 4556 810.1| 2o¢ 20¢
9 liter 92.5| 0.076 | 717.6 2622 | 20 20¢
4 liter 719 | 0.076 | 296.1 5081 | § | eoools
5 liter 61.8| 0.078 | 2813 4819 | § | eoml:
50581 Ja+ cSeqp g 6 liter 90.8 | 0.128 | 4213 642.7 ﬁ:l emoé:
7 liter 99.2 0.144 | 446.9 779.1 q Clopale]
8 liter 1158 | 0.146 | 558.8 9428 | 20 20¢
9 liter 127 | 0.184 | 563.6 1027.8 | 20 20¢
4 liter 48.4 0.05 | 192.2 2925 | § | ool
gcﬁecﬂoogzoaé 5 liter 60 0.05 | 253.9 369.4 é)l 6oCs
6 liter 81.8 | 0.048 | 338.6 53| § | eoools

o6



7 liter 709 | 0.062 | 297.7 3992 | § | ool
8 liter 99.4 0.09 | 444 601.7 | 20C 20¢
9 liter 97.1| 0.078 | 395.7 570.4 | 2 20¢
4 liter 487 | 0.074| 197 4219 | § | eomols
5 liter 62.7| 0.094| 2486 | 693334 | § | eoml:
6050050006000 6 liter 77.7| 0.098 | 287 5208 | § cooC:
Cm005§:03:008 7 liter 96.1| 0.126 | 375.1 662.5 | § comoCs
8 liter 103.6 |  0.144 | 405.9 849.8 | § | eomols
9 liter 1243 |  0.196 | 477.7 862 | § | eomols

Program 3. Food Science technology and Value-chain development

Sub-program 2. Rice Straw and Rice Husk Management
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Gates, G.E. (1972), "Burmese Earthworms. An introduction of the systematics and Biology of
Megadrile Oligochaetas with Special Reference to SoutheastAsia", Transactions of the

American Philosophical Society new series, 62, 1-326

Program 3. Food Science technology and Value-chain development
Sub-program 3. Food Science and Nutrition research
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08:2083105 (&) moisture % protein % Ash%
Pawsam 5% 15.1 26.1 12.1
Pawsam 10% 12.6 23.9 12.2
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Control 15.3 24.9 13.0
Manawthuka5% 8.4 26.5 12.1
Manawthuka 10% 9.8 28.0 10.6
Control 19.0 31.7 16.1
Sinthuka 5% 8.7 27.5 13.8
Sinthuka 10% 7.6 20.1 13.6
Control 6.7 25.6 14.4
Sinthwelatt 5% 7.7 23.4 13.2
Sinthwelatt 10% 6.6 21.7 12.0
Control 5.6 24.9 11.4
Pyitawyinn 5% 9.8 24.0 13.4
Pyitawyinn 10% 8.5 23.1 12.9
Control 5.8 23.4 11.4
Ayarmin 5% 9.5 24.3 12.7
Ayarmin 10% 7.0 24.0 12.7
Control 10.1 24.4 12.9
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ocS:ootSan (ao@cé]cﬁa@) moisture % protein % Ash%
Pawsam 5% 7.0 8.8 1.6
Pawsam 10% 6.5 6.4 1.9
Control 7.3 6.4 1.4
Manawthuka5% 6.5 14.5 1.7
Manawthuka 10% 5.6 14.1 1.9
Control 5.7 14.2 1.4
Sinthuka 5% 5.1 7.1 0.5
Sinthuka 10% 5.6 7.4 1.4
Control 4.2 6.5 0.9
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Sinthwelatt 5% 7.5 7.4 1.7
Sinthwelatt 10% 6.9 8.0 1.9
Control 4.2 6.9 1.2
Pyitawyinn 5% 3.0 7.3 1.5
Pyitawyinn 10% 6.4 7.3 1.7
Control 5.3 6.5 1.1
Ayarmin 5% 4.0 5.9 0.1
Ayarmin 10% 4.3 6.5 1.3
Control 7.1 5.5 0.3
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0§::>3(SQ|CYS (:73$:Q§) moisture % protein % Ash%

Pawsam 5% 2.82 17.723 4.4
Pawsam 10% 2.6667 3.34 4.7
Control 2.5667 4,323 41
Manawthuka5% 8.44 17.85 3.7
Manawthuka 10% 5.4033 17.16 3.9
Control 5.6533 16.777 3.6
Sinthuka 5% 7.3567 15.887 3.8
Sinthuka 10% 7.29 16.997 4.0
Control 4.8067 16.56 3.5
Sinthwelatt 5% 7.6067 19.887 4.2
Sinthwelatt 10% 7.4933 19.903 3.3
Control 8.0567 21.097 4.0
Pyitawyinn 5% 3.6167 15.25 3.6
Pyitawyinn 10% 4.4067 15.84 3.8
Control 4.45 15.787 3.3
Ayarmin 5% 7.2233 19.387 4.3
Ayarmin 10% 7.1033 19.03 4.4
Control 5.6033 18.866 3.5
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Project-006. Rice based food Research
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Figure 1. Temperature and relative humidity inside the ZECC and inside the room (a) changes in temperature
and relative humidity during the day time and (b) changes in temperature and relative humidity throughout the
experimental period of bitter gourd.
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Figure 2. The effect of washing treatment on bitter gourd (a) in room condition and (b) in ZECC condition.

Table 1. Physiological loss in weight (PLW%) of bitter gourd affected by the washing treatment and storage
condition.

PLW % at Day 3 PLW % at Day 6

Washing Treatment Room ZECC Room ZECC

1% Salt solution 6.1b 42a 149c 7.7b
1% Vinegar solution 6.7D0 54a 15.5bc 11.8a
1 % ELan (liquid dishwash)solution 8.3ab 33a 16.1 bc 9.0ab
Water 8.7 ab 43a 18.6 b 10.8 ab
Control 105a 52a 22.7a 10.0 ab
Mean 8.1 4.5 17.6 9.9
CV% 26.84 55.67 11.62 20.78
P value 0.0888 0.7551 0.0009 0.1142
LSD o.0s 3.3369 3.8381 3.1435 3.1567
P value (Storage condition) 0.0674 0.0012

LSD .05(Storage condition) 4.0744 2.0367

P value (Washing Treatment) 0.2279 0.0006

P value (Storage condition * 0.3114 0.0045

washing treatment)
Within the columns, means followed by the same superscript letter are not significantly different.
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Figure 3. Temperature and relative humidity inside the ZECC and inside the room (a) changes in temperature
and relative humidity during the day time and (b) changes in temperature and relative humidity throughout the
experimental period of cabbage.

Table 2. Physiological loss in weight (PLW%b) of cabbage affected by the washing treatment and storage condition.
PLW % at Day3 PLW % at Day6 PLW % at Day9 PLW % at Day12

Washing Treatment Room  ZECC Room ZECC Room ZECC Room ZECC
1% Salt solution 2.8 ab 1.7ab 9.2a 79a 164a 20.7a 37.7a 395a
1% Vinegar solution 1.8 bc 19ab 9.1a 6.1a 16.3a 23.1a 332a 40.8a
1% ELan (liquid dishwash) 08c 08b  105a 64a 215a 170a 5lla 3l4a
solution

Water 1.7 bc 31la 173 a 7.1a 266a 155a 414a 33.3a
Control 33a 26a 99a 6.8a 17.1a 9.3a 29.3a 25.7a
Mean 2.1 2.0 11.2 6.8 19.6 171 385 34.1
CV% 36.98 55.88 66.99  47.37 54.18 8155 5274 4185
P value 0.0041  0.0846 0.5113 0.9375 0.6019 0.6825 0.6642 0.6047
LSD 0.05 1.1764 1.7088 11.533 4.9887 16.32 21.492 - -
P value (Storage condition) 0.8728 0.0122 0.4912 0.555

LSD .05(Storage condition) 1.4614 2.5424 9.9478 -

P value (Treatment) 0.0020 0.5292 0.7528 0.6513

P value (Storage condition™ 0.1025 0.5943 0.5504 0.6041
Treatment)

Within the columns, means followed by the same superscript letter are not significantly different.
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Figure 4. The effect of washing treatment on cabbage (a) in room condition and (b) in ZECC condition.
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Figure 5. Temperature and relative humidity inside the ZECC and inside the room (a) changes in temperature
and relative humidity during the day time and (b) changes in temperature and relative humidity throughout the
experimental period of tomatoes.
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Figure 6. The effect of washing treatment on tomatoes (a) in room condition and (b) in ZECC condition.
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Moisture | Brown Rice White Full Half | Broken
é_’l[:sgep_g % Rice Husk Bran Rice Rice Rice Rice
Pyitawyin 1 month 11.3 76.39 23.44 69.99 6.39 43.13 7.94 17.59
Pyitawyin 2 month 111 78.37 21.40 72.36 6.32 47.70 8.54 15.31
Pyitawyin 3 month 11 77.79 22.20 71.15 6.61 45.17 8.22 16.31
Pyitawyin 4 month 10.6 78.34 21.53 72.00 6.32 47.89 8.15 17.08
Pyitawyin 5 month 14.3 77.70 22.13 71.15 6.45 45.82 8.08 17.90
Pyitawyin 6 month 14.8 78.00 21.87 71.32 6.50 47.01 8.06 15.60
Pyitawyin 7 month 7 77.50 22.46 71.89 5.66 47.39 6.99 17.38
Pyitawyin 8 month 11.8 76.10 23.70 68.74 6.75 41.16 6.33 22.19
Pyitawyin 9 month 121 76.49 23.09 69.95 5.77 47.60 8.54 10.79
Pyitawyin 10month 12.5 77.89 21.90 70.72 6.75 43.13 6.03 14.21
Pyitawyin 11month 11.6 77.14 22.51 70.46 5.57 46.83 6.38 15.69
Pyitawyin 12month 11.5 77.67 23.43 71.07 6.19 47.87 9.04 13.67
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Moisture Brown Rice White Full Half Broken
eﬁpa@eé % Rice Husk Bran Rice Rice Rice Rice
Sinthwelatt | 1 month 12.1 77.41 22.36 70.52 7.30 | 34.94 9.01| 25.26
Sinthwelatt 2 month 11.1 77.90 21.87 71.59 5.95 41.52 | 10.75 18.12
Sinthwelatt 3 month 11.8 78.34 21.51 72.02 6.03 3941 | 1042 22.20
Sinthwelatt | 4 month 10.5 78.73 21.11 72.88 572 | 4199 7.79 |  21.26
Sinthwelatt | 5 month 15.1 77.61| 2227 | 71.82 5.87 | 4132| 9.24| 21.58
Sinthwelatt 6 month 155 76.87 22.96 71.90 5.07 43.64 | 10.79 17.35
Sinthwelatt 7 month 6.6 77.58 22.19 82.10 6.13 42.15| 11.04 26.51
Sinthwelatt 8 month 11.6 75.90 22.73 82.12 6.70 40.71 8.98 32.31
Sinthwelatt 9 month 11.7 74.16 24.70 67.42 531 45.24 6.22 16.05
Sinthwelatt | 10month 11.8 79.37 20.23 74.82 4.87 50.92 8.20 16.99
Sinthwelatt | 11month 11.9 77.97 21.44 72.20 5.15 | 45.59 8.60 17.39
Sinthwelatt | 12month 11.9 77.01 22.73 71.08 5.31 44.05 9.24 16.43

Moisture Brown Rice White Full Half Broken
é’]l‘;a’aeé % Rice Husk Bran Rice Rice Rice Rice
Manawthuka | 1 month 11.4 77.91 21.93 73.16 449 | 58.88 5.82 25.26
Manawthuka | 2 month 10.6 78.09 21.76 73.04 523 | 62.75 4.06 18.12
Manawthuka | 3 month 11.1 77.64 22.39 72.91 5.15 61.57 4.27 22.20
Manawthuka | 4 month 10.6 77.67 22.17 72.55 5.15 60.74 3.70 21.26
Manawthuka | 5 month 14.6 77.87 22.16 72.86 5.30 62.35 3.32 21.58
Manawthuka | 6 month 14.6 77.76 22.29 73.01 5.21 63.50 2.93 17.35
Manawthuka | 7 month 9.7 74.73 24.89 73.08 6.93 56.12 4.81 26.51
Manawthuka | 8 month 11.3 77.83 21.83 88.52 6.56 65.95 6.21 32.31
Manawthuka | 9 month 12.4 78.53 2131 73.32 4.45 66.14 4.44 16.05
Manawthuka | 10month 12.5 78.06 21.51 73.04 4.66 63.43 1.27 16.99
Manawthuka | 11month 12.2 77.90 21.99 71.90 5.04 57.96 4.78 17.39
Manawthuka | 12month 11.5 78.31 21.67 73.78 4.93 60.20 4.07 16.43
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Moisture | Brown Rice White Full Half | Broken
cﬁlzsgep_g % Rice Husk Bran Rice Rice Rice Rice
Sinthuka 1 month 12.6 80.14 | 19.84| 75.55 462 | 53.43| 518 | 1232
Sinthuka 2 month 11.9 78.79 | 21.27| T73.56 483 | 60.03| 554 7.22
Sinthuka 3 month 12 78.63 | 2139 | 72.60 584 | 61.64| 3.12 7.21
Sinthuka 4 month 10.9 78.57 | 21.27| 7341 490 | 64.01| 3.35 6.21
Sinthuka 5 month 15.3 78.19| 21.80| 73.00 521 | 62.34| 3.67 6.33
Sinthuka 6 month 15 78.06 | 21.89| 73.84 435| 63.15| 3.28 6.74
Sinthuka 7 month 12.6 7477 | 2490 | 69.99 6.95| 49.18| 6.38| 16.80
Sinthuka 8 month 12.5 7730 | 2219 | 73.25 3.84| 61.27| 282 9.72
Sinthuka 9 month 12.7 77.99 | 21.74| 72.08 512 | 62.68| 2.36 5.98
Sinthuka 10month 12.9 77.63 | 21.76 | T72.69 481 | 64.49| 3.09 4.22
Sinthuka 11month 12.3 78.01| 21.89| 73.15 463 | 63.61| 4.29 7.41
Sinthuka 12month 11 78.01| 21.47| 73.58 441 | 63.34| 265 6.86

Moisture | Brown Rice White Full Half | Broken
é_’l[:sgep_s % Rice Husk Bran Rice Rice Rice Rice
Ayarmin 1 month 12.3 77.16 22.53 71.09 5.14 46.47 6.43 16.69
Ayarmin 2 month 12.4 77.50 22.50 71.25 5.97 49.19 7.72 13.92
Ayarmin 3 month 11.8 77.60 22.34 73.13 4.66 53.85 6.34 11.77
Ayarmin 4 month 15.1 77.01 22.17 72.09 483 | 5191 7.32 12.96
Ayarmin 5 month 15 76.63 23.21 71.01 5.39 48.48 6.82 13.77
Ayarmin 6 month 16 76.79 23.19 72.70 4.60 52.12 6.36 14.16
Ayarmin 7 month 13.1 75.36 23.93 70.64 4.57 48.60 5.26 16.05
Ayarmin 8 month 13.1 74.71 25.10 70.17 4.42 45.81 4.86 18.29
Ayarmin 9 month 12.3 77.07 22.31 72.27 4.32 38.43 8.17 9.99
Ayarmin 10month 12.8 75.61 23.26 69.31 5.72 49.40 2.52 17.29
Ayarmin 11lmonth 135 75.71 23.26 70.39 4.57 45.58 6.13 17.83
Ayarmin 12month 12.5 76.27 23.53 71.70 4.32 48.92 5.29 16.78
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2-products preparation section

3-knowledge center with sales counter

4-common toilet

5-nutritional lab

6-parking area

7-store room & racks

8-training, capacity building and administrative office
9- husk & husk ash section

10- mushroom spawn culture unit

11-rice mill

12- concrete tank

13-cattle feed, poultry feed & fish meal preparation section
14-15- store & generator room

16-bio- fertilizer unit

17- ampi-theatre
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Treatment | Protein(g/100g) e Phytic Polyphenol(mg/100g)
(mg/100g) | (mg/100g)
T1 25.738h 5.503b¢ 192.138 606.59°
T2 26.46cdefe 5.64% 192.698 568.77¢
T3 24.90" 5.90° 185.108 516.61f
T4 26.67°d' 5.62% 287.36¢ 430.91"
T5 26.059¢feh 4,709%f 257.09¢ 550.24¢
T6 26.50d¢'s 5.25bd 108.38 543.67¢
T7 27.373b<d 4.81% 271.62¢ 352.76/
T8 28.462 4.86% 309.56° 281.22k
T9 27.08bcdef 5.533b¢ 159.57" 274.86%
T10 27.423b¢ 5.61%° 232.90f 217.78™
T11 27.352b<d 4.93¢ 168.26" 223.20™
T12 28.04%b 4.68°f 224.06f 246.00!
T13 25.86°f" 4.65° 53.53k 604.12¢
T14 26.25¢¢f8 5.01¢de 48.84% 165.89"
T15 26.40¢de’s 4,55 35.83! 411.58'
T16 26.85P¢defe 4,191 66.10/ 638.84°
T17 25.80f8 4.78d°® 36.02! 212.77™
T18 27.1553bcde 4,51 56.97 460.438
T19 26.685¢%¢fe 5.53b¢ 343.232 722.40°
LSD 0.05 1.34 0.56 3.19 17.6
F test 0.0042 0.0001 0.0000 0.0000
CV (%) 2.4 10.39 3.19 1.99
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T1= 6h soaking with hull;
T2= 12h soaking with hull;
T3= 24h soaking with hull;
T4= 3min boiling with hull;
T5= 6min boiling with hull;
T6= 9min boiling wit hull;
T7= 6h soaking + 3min roasting at 120 °C with hull;
T8= 6h soaking + 6min roasting at 120 °C with hull;
T9= 6h soaking + 9min roasting at 120 °C with hull;
T10= 6h soaking without hull;
T11= 12h soaking without hull;



T12= 24h soaking without hull;

T13= 3min boiling without hull;

T14= 6min boiling without hull;

T15= 9min boiling without hull;

T16=6h soaking + 3min roasting at 120 °C without hull;
T17= 6h soaking + 6min roasting at 120 °C without hull;
T18= 6h soaking + 9min roasting at 120 °C without hull;
T19= control
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Treatment | Moisture (%) Protein(g/100g) Fe (mg/100g) Phytic (mg/100g) | Polyphenol(mg/100g)
T1 4,83 42.588 9.772 655.185¢ 475.71h
T2 11.372 45,39¢de 7.98° 648.58¢ 447.69'

T3 9.43b 45,86bcde 7.94b 620.47¢ -
T4 7.21¢% 45 57bcde 7.77%¢ 582.81f 544.44defgh
T5 7.28¢ 45,34cdef 7.70b¢ 643.91¢ 523.78¢feh
T6 7.354 43,59 9.092 633.084¢ 592.78¢cde
T7 5.51h 44.44¢ 9.36° 657.885¢ 664.25°
T8 5.46N 44,749 9.132 515.14" 667.13°
T9 5.55N 44,819 9.362 655.15°¢ 512.76e"
T10 5.23i 48.09° 7.62bcd 666.90P 746.581
T11 9.14b¢ 46.692b 7.38bcd 649.42¢ 490.708"
T12 8.96b¢ 45,73bcde 7.96° 621.36° 593.94<
T13 6.64< 46,6425 6.924 653.26°¢ 538.294efegh
T14 7.524 47.093b¢ 7.04¢< 486.20' 752.352
T15 7.244 47.19%b 7.19¢< 560.478 574.129¢f
T16 6.33' 48.092 7.68b¢ 737.682 551.679¢f
T17 5.938h 46.923b¢ 7.37bd 744.652 655.39°¢
T18 6.42' 48.042 7.73b¢ 655.42°¢ 652.62°¢
T19 8.78¢ 46.413b<d 9.792 618.88f 542, 759fgh
LSD 0.05 0.57 1.78 0.74 15.13 69.88
F test 0.0000 0.0001 0.0000 0.0000 0.0000
CV % 3.79 1.85 4.36 1.14 5.69
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T1= 6h soaking + 24h germination with hull;
T2= 6h soaking + 48h germination with hull;
T3= 3min boiling with hull;
T4= 6min boiling with hull;
T5= 9min boiling with hull;
T6= 3min roasting at 120°C with hull;
T7= 6min roasting at 120 °C with hull;
T8= 9min roasting at 120 °C with hull;
T9= 6h soaking + 24h germination without hull;
T10= 6h soaking + 48h germination without hull;
T11= 3min boiling without hull;
T12= 6min boiling without hull;
T13= 9min boiling without hull;
T14= 6h soaking + 3min roasting without hull;
T15= 6h soaking + 6min roasting without hull;
T16= 6h soaking + 9min roasting without hull;
T17= control

C C C N2 N C C C N C o N N C o (o]
06:2003|M0q[2: @[Q?o[g:eé?om 00030 0DDY|CEO §JICD  VOPCQPM

e -8 Sapiod olodSeSimodandan: N 9.9 & M¢ N

@g@@m&j QG0 6003 DE:200]|MQs3 e@[cgoe GC\)C\?saooqpo@g oo&sj
238:50p5:9Sloopdi
03€:02092009 F23|05IAOOIG?
390%@3056]083% (moisture) %! 3320236205 (protein)i 236205 (Fe content)i Phytic

. C o O o¢ N ’] ¢
acid §¢ polyphenol 0307 07C:02090120p01

o}e)



c03.§q105

0)@ :)DOUDC U)DQJ(T)Q{P‘,G’BG‘[ 0)8 ODOQJOOUDODQQIC 39(\)0’) OO)é S .

33:::? eple
olo€eaoo Gqcﬂomsgoao:é]om a3elodiPhytic acid c;c polyphenol or°>m 6322000

. Q S S 2908 . 00¢
@Q)’Do(?) @(6: G(SD@GQOO OD&II 0)8 ODOQI(DQID ? 39’30’3’361@3(7)6]51&@ L(T?

I—OO

o]

oo%,ooose:no Phytic acid 6]089 oeomo? 2 ac;o)eqegso)esj 393@6]@339
C C ¢ ¢ C (0] [o Qc °
06:2003|M§¢  polyphenol (ﬂocg 0B Ge§o> eqegso)eej sfagedleaao
C C C N o c C C oc¢c C
06:2003|MQ[:Q o]ocgoeom 32Q|0:808 GOQR$PIETIOC @[c\?oeozécc e@oc:eogo
o N c C o C o Q QC [2}
ﬂ@(ﬂoap_on 3200026200 efaqrazsx?:o]ocg% 0e2® M G §oq@oeq®esj o) &?oq@o
33(;9_9303@(9303003:@339 sage(ﬂeoao oé:oaéql(73§\cf: 35090501089 0E2D
@qoza@:crc?’ 2 Jo 80?1@50%0%0’3088 ¢ 8&?5@0@0?5003:@033 39@@01@339

C C C C (O ’] <
OD@SOJOQ_I(DO’O)C GO’O)oﬂ@O DD@II @0022 QII

@002z I uc;qesg:o%éej 39@9_9905@@305@Eslecp?)@&o%@ﬁsgqﬁ@:)@cfzg 3ol
ooésj 6@@:{: o%z%og&ﬂoéeoos saomoqeaogqloz.?cf: sgooooqeoogq°% Lor‘§
oo%ooogeao:) eoor%qu(ﬂocc:ﬁ ogo@o:@f:z arae@:;gcé,,u
Treatment Moisture Protein(g/100g) Fe Phytic (mg/100g) | Polyphenol(mg/100g)
(%) (mg/100g)

T1 52.44°¢ 27.98" 4,25 165.46° 214.68%
T2 52.30" 26.12° 4,06° 172.10% 156.02°
T3 52.25" 25.63° 3.91° 135.38" 475.06°
T4 53.87" 23.878 4.65%° 199.89¢ 282.61°
T5 53.24" 25.52 3.75¢ 140.347 137.49"

T6 - 28.13 4,64 249.00° -

T7 - 28.55%¢ 4,73 153.34¢8" -

T8 - 28.84% 4,79 176.84¢ -
T9 51.76™ 28.42° 4,20 172.54% 98.380¢
T10 54.46" 29.76° 4,12%bd 145.61" 130.29"
T11 54.21% 27.51% 4,173 132.85! 256.88
T12 53.12" 28.36" 3.82¢ 168.89% 81.915"
T13 52.89" 26.75% 4,197 200.87¢ 109.718"
T14 49.31° 27.58< 4,15°° 203.34° 160.13°®
T15 63.87° 25.45 4.40°" 193.16° 158.08°
T16 56.90° 27.47 4,19° 158.25%8 178.66°
T17 53.27" 25.34 4,482 595.85a 405.13°
LSD o5 5.26 1.21 0.83 10.83 63.85
F test 0.0100 0.0000 0.0000 0.0000 0.0000
CV% 4.56 2.12 9.18 2.6 14.65

2]




P3/SP3/FSN/Pj-002
Program 3. Food Science Technology and Value-Chain
Development
Sub-program 3. Food Science and Nutrition Research
Project 002
4002032485 0q)$ 8240303 e01E:006)3200206[§pS 06003 E2 TGP
c020§[g|c0S(gE: (Pj-002)
§3l§s

° Q o < Qo ¢ < [0} N
?@303\),?&{]3003& C\I)L@ch(T?QDS’BUg(D 851@@0)

S,
Cn
®
Q
()
» OO
&
5,
5
=9
®
©
)]
—on

C o o Cre N O o ©
cooo0dde0ean  me[gdmonmoo(ydG:  Ogjidod:
Q C o c 0 C c O
(03000305 6§e[gdcdmndenrn 002020503 o
c 0] N C C Q C
PORUSOM  QJE0S 000D IM[gPopd  3B:dqPigdcloopdi 9500305
Q o (O c C (e Co c . . . C C N (Y c
(03205028 (Bze0q)§ 320305 (§e(gpd$a0pd aminio acid e205gpge §.0p52000:0005
3252:62050l0E 6200 Saoazsamqozcr% oos:)f?:q% Qﬁwé&wén %o:ozagzéquogcc:
o c 0 C N O o QO o C C c . . . C Q
6§e[gdcd35e200 Ogj:dad:dqpeope voloéoopd amino acid methione cloCes(Ge
N O o © o © o c o Q o (Y (Y . [y (Y
Ogfsda3:4B:dqpenge  &oniadidqpiop  wolofeoon lysine @205  [guSogo
N C o C Q Co C C c o o¢c ¢
Jloegoloopdicnaon:od 3305 (§gpadaopd @wooniescd(gpdogs §ecodlas
° Q o C NO o ©Q o (] N C cC ¢ O C c
400:03:44p2a¢ Ogjsdad:agpeod 03uade) 3enaoogp: [g|edasadaadilaoadi
c (Y
RG5>
400203248 0q)e 8240303 60lE:086)3200006[gpd 0620033 ®OgPL00D
C [y
2583
c5008gadgInd
§002Bedqpigdeomn (jacsonie(goda OgjdaBedgpigdeon 00B8S:sé
300308 geadq)  eslodaggepdadseogad  aoéeondean  dlodogpSs
323002203 qoegdloopdil
Research Activity 001
32200:6l05(R0u5 06200320 022638l05886(goa5(g S §30R05 (fB:dss 00386
o L o
82403 20éeondeonn dlofogpdimgjtaen: gpeg(ga
R f : PPO332Q3202: PEgYCs
6505Eg 5200900000

JOJJ ??0% g$(\) ? GGD’J(YSO%CD’JCD 390%

C C C
0032009 9



(ﬂ[&oégoeom (©0-8o%) §CS: (\)or""’J8(5::(3]05J © 062 ( J0-60%) 093 me@éej D

B(GIep0a§30305  clocogpo:

sgqu 390)'.')°OO gpc;gasp c;sgoooo']s@o% Cs 390@ (®) o@ sma@: 399(%6] (ﬂoéogés

3» =¢

optimal mixture design 08 sga?[gtej cal

o

39°°39®3° 3°[§c calodad (0)d]: @m&\; 8 coRro 30&: calod \G@DO’S
s (R B ei|l° |ROGe QPR AR =
C

())go eﬁp@c &c (peej sgomoqeooocﬂoc ogp: (00 x J) CRD 88C:03 3203: [ej

L L L
®e:oo<°)§[93 Statistix version 8 o? 39393@@ ogo%qo%écﬂoaéu
C C _ON ’] [ N
0620064196200 63l058g FoZ4P:

N _90¢C
Qll (?J[ OO + OOOVLS JO

Ji | QG.Go + 00586: Jo-90
Al Q.96 + 00586: J6.09
G| QO + 00386: 0

91 I B9-99 + 63862 3 .56
G cjj Bey.00 + 00386 ot 96.@6
Q8908 + 003862 2q.62

ol G| + Bo + 0038S: GO

03€:02092003 ssomoqeoogqp*’

386205 0loCel 33202:620512562091023 chlieb) [_9 &00M6 (3eepcad Od)
{ I e I. ? q '?o {

JL
cop.§q|0>
C C C o N ©0C C o N 0C
®G§3JOQI(D4:{P§3961 Q_"_ GJSG + 000003 QQC/‘Q ?COZ Q”_ G() + 00002 C/)O
N c C C o cro o N ©0C N\ c
39(78&{]’33338 G’BODDSODOD(S]OC§ 396{]38&?2@0)[93 Q_"_ QO + 000003 ’\)O 330833@
o C C o C [ e o~ c o N\ C C
:DG’.)U)(S]OCG’B‘:{P%&P:@O):D@(T? G%oﬂ’?’)(ﬂwgll 0)’.)33?3&'? 3’90’)@0)9 GEQCDE{I’.):
3961(0@8 39&030’] S’DOéQP‘;ZDé score 3’3&?_]98&?861%@0’]03@"@@38 Qll
C C C C c Q [N
%(DCOO’)G&)’JC&(DG@ 390)390)8
39&%(3]69’](73\ COO C C C C‘Oo ¢c ¢ O [ XY
) % §®q|[°390800 OD(;GCD’.)GODD (IPO(L)oGO)§®§(°3 OQG(\PDCéL‘CG

C < C o C C NN ’] <
200000053225 GO0 0)8333008’.)888@0)0 :Dell

09



@0028 i ||q|[§§ 08852(51059 sgq"ussgo)oz sgﬁpeﬁpageo’l‘ogé ea%%a@eﬁ
sgamoq@ooocﬂocggl 39@q35§.§ Qooc(gpc%cgo@osﬁ 39@@39@@

Treatment Moisture (%) | Protein(g/100g) | Fe (mg/100g) | Color Appearance
W80:Gg20 11.42° 14.34¢ 7.47%¢ | 3.00 3.00
W76.68:Gg23.31 10.51%¢ 14.71¢ 8.05%° | 2.00 2.00
W73.16:Gg26.83 10.28" 12.14° 7.81% | 3.00 3.00
W70:Gg30 11.01% 15.28"¢ 8.83% | 3.00 3.00
W67.55:Gg32.44 9.58° 16.13% 8.14% | 3.00 3.00
W65.03:Gg34.96 11.16% 15.99% 7.21° | 3.00 3.00
W62.56:Gg37.43 10.28" 16.64° 6.18°| 2.00 2.00
W60:Gg40 9.87¢ 16.76° 7.47% | 3.00 3.00
Controll 6.61¢ 7.308 2.85¢| - -
Control 2 9.79¢ 10.67° 2904 | - -

LSD 0.05 1.05 0.91 1.54 | - -
F test 0.0001 0.0000 0.00 | - -
CV% 4,67 2.91 1039 | - -
W= wheat (cjj); Gg = green gram (0038&:)
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Treatment | Moisture (%) | Protein(g/100g) | Fe (mg/100g) Color Appearance
W 90: S 10 11.342 15.55¢ 6.53P 1.00 2.00
W 85: S 15 10.33¢ 15.84¢ 6.89° 3.00 2.00
W 80: S 20 11.02b¢ 18.49P 6.80° 3.00 2.00
W 75: S 25 11.12° 17.33¢ 6.42° 3.00 2.00
W 70: S 30 10.87¢ 19.542 6.94° 3.00 3.00
Control 1 6.61f 7.34f 2.85¢ - -
Control 2 9.79¢ 10.67¢ 2.90¢ - -
LSD 0.05 0.18 0.89 0.26 - -
F test 0.0000 0.0000 0.0000 - -
CV% 1.03 3.38 2.63 - -

W= Wheat (j])); S = Soybean (6(35)
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Treatment | Moisture (%) | Protein(g/100g) | Fe(mg/100g) | Color | Appearance
S 85: Gg 15 9.51% 11.694 7.29¢ 2.00 2.00
S 80: Gg 20 9.732 12.78¢ 8.45P 2.00 2.00
S 75: Gg 25 9.522b 12.86°¢ 8.04b¢ 2.00 2.00
S 70: Gg 30 8.75b¢ 13.69° 9.22° 3.00 3.00
S 65: Gg 35 9.77° 14.232 9.21° 3.00 3.00
Control 1 8.05¢ 7.30f 2.904 - -
Control 2 9.102b 10.67¢ 2.97d - -
LSD g5 0.87 0.32 0.76 - -
F test 0.0097 0.0000 0.00000 - -
CV% 541 1.5400 6.29 - -

S= Sorghum (&e0:¢(gocs); Gg = Green gram (003863)
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Treatment Moisture (%) | Protein(g/100g) Color Appearance
S90:Sy 10 10.57¢ 14.71h 2.00 2.00
S 85.38: Sy 14.62 12.512b 16.328 2.00 2.00
$80.16: Sy 19.84 12.552P 18.01f 2.00 2.00
S75:Sy 25 12.16° 19.99¢ 2.00 2.00
S71.05:Sy28.95 12.382b 21.309 2.00 2.00
S67.55:Sy 32.45 12,922 22.02¢ 3.00 3.00
$63.97: Sy 36.03 12.35% 23.76° 3.00 3.00
S 60 : Sy 40 10.95¢ 25.472 3.00 3.00
Control 1 7.39¢ 7.30 - -
Control 2 10.03¢ 10.67! - -

LSD .05 1.05 0.91 - -
F test 0.0001 0.0000 - -
CV% 2.61 0.43 - -

S= Sorghum (f?o):):c;@oé:); Sy = Soy bean ((3(35)
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Moisture | Protein Fe
Treatment Color | Appearance | Odor Taste
(%) (g/100g) | (mg/100g)
Tl 12.05° 11.40° 2.81% 3.00 3.00 3.00 3.00
T2 11.07¢ 11.352b 2.56° 2.00 2.00 3.00 3.00
T3 1.69b¢ 9.30f 2.46° 3.00 3.00 3.00 3.00
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T11 8.45¢ | 10.91P 2.69° 2.00 2.00 3.00 4.00
LSD 0.05 0.79 0.45 0.61
F test 0.0000 0.0000 0.2100
CV% 3.21 1.89 10.31
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Treatment Color | Appearance | Odor | Taste

(%) (g/100g) | (mg/100g)
T1 8.88Pb¢ 6.20¢de 3.24%0 | - - -
T2 9.962P 5.964¢ 2.78P 3.00 4.00 3.00 3.00
T3 5.90d¢ 5.59¢ 3.15% 3.00 4.00 3.00 4.00
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LSD 0.05 2.04 0.97 0.8
F test 0.0025 0.0055 0.3500
CV % 11.66 6.82 11.77
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7. Growth , Production Potential and Quality of Intercropping with Pearl Millet and
Pigeonpea for Silage Making

Program -1 Food Security and Nutrition
Sub-Program -2 Technology Development
Project - 007

Activity -01

Introduction

In Myanmar, green forage demand for rapidly expanding livestock industry is
increasing day by day. The fodder is fed to almost every class of livestock and can also
be used hay or silage. The year round green forage supply for better health and
productivity of animals can be ensured by mixed cropping of cereal and legume forages
along with proper nutrient management.

Pearl millet fodder is poor in quality due to protine content, but it grows in low
fertile and water deficit soil . It is highly drought tolerant and give assured harvest
even in areas with 25 -75 cm rainfall and first cutting at 40-45 days and subsenquently
after 30 days. (Prakashkumar Rathod and Sreenath Dixit. 2019. Green fodder
production ; booklet)

First, pigeonpea used as a windbreak and for livestock feed. Vegetative growth
begins slowly but accleates at 2-3 months. Rooting system helps to improve water
infiltration into the soil. Pigeonpea also drought tolerant and low fertility soils.Good
forage for animals production systems, these are production, neutritional quality and
palatabitit. (Sustainable Agriculture Green Manure Crops Aug. 2002, SA-GM-B)

What is silage?

Forage which has been grown while still green and nutritious can be conserved
through a natural ‘pickling’ process. Lactic acid is produced when the sugars in the
forage plants are fermented by bacteria in a sealed container (‘silo’) with no air. Forage
conserved this way is known as ‘ensiled forage’ or ‘silage’ and will keep for up to three
years without deteriorating. Silage is very palatable to livestock and can be fed at any
time. (Silage making for small scale farmer, FAO booklet )

Therefore this experiment will be carried to out analyse growth , production
potential and quality of mixed cropping with pearl millet and pigeonpea for silage
making.

Objective
1. To ratio of seed amount for plant growth and production potential of forages.
2. To quality of silage production.

)



Meterial and Method

Location - Pasture and Livestock fodder Research Section (Myingyan)
Duration - 2022-2024

Season - Moonson

Times - 1" times

Duty - Daw Thuzar Aung (Research Officer)

Experimental design - 5x4 (RCB)

Plot size - 4.5mx9m

Row Spacing - 2'x6"

Varieties - pearl millet (Palay- 4)

- pigeonpea (Yezin-10)
Treatment
1. T, - 4:2 ( pearl millet : pigeonpea)
2. T, -3:2 ( I )
LT3 - 2:2 ( I )
. T4 - sole pearl millet

Data collection . Plant hight (cm)

3

4

5. Ts - sole pigeonpea

1

2. No.of leaves for millet

3. No.of branches for pigeonpea
4, Stem Girth for millet

5. No.of pods for pigeonpea

6. Fodder yield (ton/ac)

7. Yield (basket/ac)

8. Land equivalent ratio (LER)
9. Crube protine (%) (CP)

10. Crube fat(%)(EE)

11. Organic matter(%)

12. Natural detergent fiber (%)(NDF)

13. Acid detergent fiber (%)(ADF)



Results and Discussion

Growth , Production Potential and Quality of Intercropping with
Pearl Millet and Pigeonpea for Silage Making

Sowing Date - 14.8.2022 Rainfall Inches- 13.55" Desing-5x4(RCB)
Harvesting Date -13.11.2022, 10.1.2023 Raining Day - 22 days Plot Size-4.5mx9m
) No.of Leaf / ) Fodder Yield/
Plant Hight Stem Girth (cm)/ )
No Treat No.of Pods Yield acre
(cm) No. of Branches
ton/ac (bsk) LER
Pearl | Pigeon | Pearl | Pigeon | Pearl | Pigeon | Pearl | Pigeon | Pearl Pigeon
millet pea millet pea millet pea millet pea millet pea
1 T, -4:2 204.23 | 165.10 | 8.825 35.93 4.88 3.00 16.65 0.11 6.82 4.82 1.11
2 T, - 3:2 194.85 | 162.05 8.90 47.68 4.63 3.38 16.64 0.16 6.78 6.92 1.19
3 T, - 2:2 198.33 | 157.28 | 8.75 39.20 4.86 3.42 18.09 0.10 6.99 5.98 1.21
T, - sole
4 . 191.25 - 8.75 - 4.62 - 15.30 - 4.82 -
pearlmillet
Ts - sole
5 . - 170.05 - 44.1 - 3.55 - 0.11 - 5.73
pigeonpea
Mean 197.16 | 163.62 | 8.80 | 41.727 4,74 3.33 16.66 0.12 6.35 5.86
F-test 15.84 5.36 0.55 12.86 0.22 0.46 2.09 0.33 1.10 1.3
LSDo.5) ns ns ns ns ns ns ns * * ns
CV% 9.1 3.28 6.2 5.00 14.1 9.00 13.3 8.80 16.00

Sl




Pearl millet and pigeonpea intercropping system,there are four row of pearl
millet and two rows of pigeonpea which the plant height is the greatest, but the land
equivalent ratio(LER) is lowest. Two rows of pearl millet and two rows of pigeonpea
which the fodder yield and crop yield are more than other taeatments. This experiment
, plants growth are not significantly different. The production of the fodder yield and
crop yield are significant of (0.05) level.
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J | cP-808 167.13 | 7293 13.20 6.49 |  87.10 723 | 21813 | 11239 051 4042 9.70 20¢
o | Slongon§-G 6 16581 |  68.53 11.73 6.78 |  75.55 6.67| 188.68 91.02 | 048 |  34.90 8.45 20¢
G | Slongo§-Gq 165.67 |  69.20 11.87 6.79 |  76.65 719 |  196.02 9721 | 050 | 3515 8.50 20¢
9 | eg8-o8 170.67 13.33 422 6720 621 | 24448 4268 | 018| 5169 12,51 et
GGl@O(%% o
G |, . 286.93 12.67 518 | 7351 | 682 | 49627 | 8L67 | 016 | 10403 | 25.15 comots
§®386@3C2[§||_—Q
qQ | g&ooosso0: 118.47 6.67 333| 97.73 2.87 15.39 9.89 | 0.65| 122.40 29.64 comots
c§3ao 115.73 13.53 587 | 86.65 421| 16213 5362 030 | 142.89 44.65 20¢
Mean 167 | 68.2 11.9 584 | 7786 | 6.02 | 204.07 | 67.39 04 | 68.86 | 17.91
F_test * % ns * % * % * * % * % ** ** ** **
LSD(0.5) 5147 | 5.5 2.25 0.93 8.07 157 | 13618 | 3617 | 0.17 | 5402 | 13.81
CV% 3.7 9.4 7.9 6.1 7 6.4 19.5 27.9 1.7 | 525 25.5
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o 30¢ 398 o o 0803[3_3 398106 393105 Qs 399.08 o | 328:(8) sgogorg Silage
Q [¢ Q o 060¢d| o Q Q Q " 32§10 ~ ¢ Q e
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3260 32§ oc oc /3963: oo g
(cm) (cm) (cm) (cm) (cm) I$(gm) | qi3(gm) (Kg) (ton) | (eomoCa100¢1R))
o | eqeol:odgfs(00) | 152.37 | 71.33 12.37 560 | 77.95 7.10 | 152.80 58.84 | 0.38| 25.40 6.15 20¢
J | CP-808 162.90 70.70 12.77 6.63 82.73 7.20 197.70 82.44 0.39 33.62 8.14 comEs
2 | longo§-G 6 166.53 | 72.20 12.00 6.60 | 76.66 6.77 | 187.20 74.87| 0.39| 31.43 7.61 20¢
G | dlongon§-6Jq 161.03 | 65.87 11.87 6.10| 77.91 6.90 | 183.09 68.04| 0.40| 30.12 7.29 comds
9 983-03 311.30 13.53 5.23 74.27 6.77 470.73 50.61 0.11 93.84 22.71 Il
g eqeo?::
dome(goéi(g-q | 191.07 12.37 417| 65.10 6.27 | 272.71 42.11| 0.14| 56.66| 13.71 I
Q g%ooozeoos 142.90 6.77 4.04 92.00 2.78 18.66 11.55 0.67 137.10 31.59 Il
G§80~7’3 189.13 17.73 6.30 93.28 4.70 243.47 50.01 0.20 | 300.90 72.81 [
Mean 184.65 70.03 12.43 5.58 79.99 6.05 215.79 54.81 0.33 88.63 21.25
F_test * %k ns * %k * %k * %k * %k * %k * * %k * %k * %k
LSD(0.5) 52.55 7.98 3.02 1.01 9.82 151 132.87 29.56 0.18 91.51 22.03
CV% 7.30 21.50 9.40 4.60 6.20 7.00 28.70 39.70 21.50 22.70 22.60
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Third Time Harvesting (Hard Dough Time)
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i 2 onSosdl > R\ R\ Qe R\ g 1019 3 g
C ° C C o C c c C Y N C
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3‘96& 398100 og og /3963" N [N
(cm) | (cm) (cm) (cm) (cm) i$(gm) | gi$(gm) (Kg) (ton) (coooc:ioging)
o | eqeol:odg]s(o0) | 164.33 | 63.47 12.73 527 | 80.62 6.91 134.00 58.86 0.47 23.14 46.67 comss
J | cP-808 176.80 | 70.53 13.47 6.06 | 84.20 7.14 171.20 79.29 0.47 30.06 60.62 "
R | dlongon§-6 6 172.20 | 67.00 11.87 570 | 79.64 7.04 164.50 67.82 0.41 27.88 56.22 "
olonoons-6 156.07 | 67.73 12.40 579 | 79.87 7.13 164.94 71.93 0.44 28.42 57.32 "
% §029-5JQ
9 | eg§-09) 304.67 14.00 455 | 78.59 6.77 391.90 41.87 0.13 78.08 | 104.97 "
C
G8)a0Cs
© 061 o 201.13 13.60 4,07 | 73.98 6.44 251.46 42.65 0.18 52.94 71.17
§®D:G[§oc:[§|l—q I
Q | g&omossons 168.13 7.27 369 | 91.73 2.69 19.83 11.70 0.61 | 186.00 45,01 "
c§3000 225.33 27.80 6.14 | 94.10 5.39 393.67 78.60 0.19 | 296.70 71.80 I
Mean 196.08 | 67.18 14.14 5.16 | 82.84 6.19 211.44 56.59 0.36 90.4 21.91
F_test * %k ns * %k * %k * %k * %k * %k * %k * %k * %k * %k
LSD(0.5) 52.77 | 3.11 5.74 90.97 7.68 1.52 133.02 25.56 0.17 96.11 23.23
CV% 12.5 5.6 8.5 7.6 5.5 6.8 26.9 26.7| 13.9 18.3 18.4
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1 IS-1004 4.00 80.67 325.83 | 16.43 4.53 1078.00 38.93 38.67 41.67 16.80 1466.67 15.24 47.23
2 ICSV-25282 4.00 78.67 361.63 | 20.80 4.43 2299.67 32.67 38.00 75.07 23.67 2774.13 21.48 89.33
3 ICSV-25285 5.00 90.33 300.87 | 14.43 3.80 1208.00 27.00 32.00 33.67 14.20 1007.97 12.89 32.46
4 ICSV-25266 5.00 87.33 372.60 | 18.50 4.60 1862.00 31.13 40.00 57.78 26.73 2066.13 24.26 66.53
5 IS-28747 4.00 66.00 39397 | 12.70 6.43 939.33 29.40 37.33 27.80 17.47 1020.93 15.85 32.88
6 IS-23684 4.00 80.00 369.03 | 18.13 6.93 2160.33 22.33 41.00 51.10 18.40 1949.00 16.70 62.76
7 IS-22616 4.00 73.33 340.97 | 16.03 4.47 1207.33 19.93 38.00 24.07 13.53 940.80 12.43 30.29
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Q
15 | 69929 4.00 83.33 190.30 | 21.41 9.68 2091.33 23.33 37.00 46.65 17.80 2158.05 16.15 69.49
Gqso&%ox):
16 <, 5.00 89.33 317.43 | 19.03 5.97 2032.67 19.73 39.67 40.04 14.57 1590.77 13.22 51.24
e[g8s(g1
Mean 4.40 82.60 306.29 | 16.52 5.34 167.40 26.22 35.39 42.77 15.64 1581.20 13.91 50.92
LSD(0.05) 0.95 1.99 35.02 2.93 0.84 268.37 1.22 6.51 8.82 9.78 368.88 2.39 11.88
CV% 1.40 7.40 10.70 9.50 9.60 2.80 11.00 12.40 17.20 14.00 10.30 14.00
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