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Research title : Innovative agricultural knowledge with new techniques in Phetchabun.
Researcher : Karun Phungbunhan Chanirat Phungbunhan and Worachai Srimueng

Phetchabun Rajabhat University

Abstract

Development of slow release fertilizer formulations for the growth of rice varieties
Phitsanulok 2 The experiment was divided into 2 experiments. Experiment 1 developed 12 slow-
release fertilizers from 3 types of organic fertilizers, namely cow manure, aerated compost, filter
cake Study the nutrient content compared with the standard of organic chemical fertilizers
according to the Department of Agriculture. Experiment 2 was used to compare the developed
slow release fertilizer formula with chemical fertilizer 27-12-6 (control set) to study the growth
of rice varieties Phitsanulok 2. Plan a randomized complete block design (RCBD) of 13 trials, 3
repetitions, consisting of experiment 1, chemical fertilizer 27-12-6 (farmers method control set),
rate 30 kg / rai, experiment 2, 3,4,5,6,7,8,9,10,11,12 and 13 slow release fertilizers at the rate of
50 kg / rai It was found that the slow-dissolving fertilizer formula was high. Number of plants per
clump Number of ears per clump Dry plant weight Dry root weight Good seed percentage Percent
of Lose Weight 1000 Seeds, Harvest Index At a higher level The control set was statistically
significant (P <0.05), while the number of seeds per grain. Plant yield per clump yield per rai
showed slow-dissolving fertilizers and chemical fertilizers 27-12-6 (control) without statistically
significant difference (P <0.05) with confidence level of 95 percent.

From the study of the seeding material and the amount of watering effect on the
germination rate of Hom Mali 105 rice varieties, the experiment was divided into 2 trials. Trial 1
planned a Randomized Completely Block Design: RCBD) to test the seeding material ratio
affecting germination of Hom Mali 105 seeds. Contains Formula 1 Coconut coir: Soil Formula 2
Coconut coir: Black husk Recipe 3 Soil: Black husk Recipe 4 Coconut coir: Soil: Black husk
With different ratios Which consisted of 1: 1 and 1: 1: 1, selected suitable formula for 1 formula.
Experiment 2 was selected to study the water intake level affecting the germination and growth
rate of Hom Mali rice varieties. 105 Four trials were planned for RCBD complete block

randomization of four trials, namely 1000 ml, 750 ml, 500 ml and 250 ml water. Has statistical



(3)

significance to control samples at 2000 ml water level. The growth of rice plants in the control
experiment did not differ significantly for the trial at the water volume of 1000 ml, but the root
growth was statistically significant.

The development of organic fertilizers in the form of planting cubes on the growth of rice
varieties Phitsanulok 2 developed organic fertilizers in 3 formulas of planting cubes from 3 types
of organic fertilizers, namely, cow manure, cake, aerated compost Then study the nutrient content
The organic fertilizers were used in the form of planting cubes developed compared with
chemical fertilizers 27 - 12 - 6 (control set) to study the growth of rice varieties Phitsanulok 2,
which planned Randomized complete block design (RCBD) 4. Trial number 2 repeats Experiment
1 was planted in black with chemical fertilizers 27-12-6 (control unit) at the rate of 30 kilograms
per rai. Experiment 2 cubes were grown in cow manure. Experiment 3 loaves were grown with
compost. And Experiment 4, the loaf grown on the filter cake Found that the height, number of
plants per clump Number of ears per clusters Dry plant weight Dry root weight Grain weight
1000 grains, number of grains per ear There was no statistically significant difference (P <0.05)
while the number of dee loaf seed was the highest. The difference was statistically significant per

control unit. With the lowest number of good seeds.

Keywords : substrate, slow release fertilizer, cube
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7 93.98+0.53™  6.01+053"™  29.75+049"" 24.16+558"  714.66 +33.30"  29.16 +2.61™
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ms1eh 11 misdeyalumsindeunaznadouszinndoeyamsmizalgnai Tagna

Usziandeyamstmnzilgndng yadoyarnaeu yadoyanaao
Normal Data 3000 (YES) 3000 (YES)
Control 1000 (NO) 1000 (NO)
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Filtercake 1000 (NO) 1000 (NO)
Compost 1000 (NO) 1000 (NO)
E‘i’mwd’m%ga 3000 (YES) : 4000 (NO) | 3000 (YES) : 4000 (NO)
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1.I.1 8ane3ny Original Extreme Learning Machine (ELM)
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TN UMATANTIUN

1.1.2 8aneiny Weighted Extreme Learning Machine (Weighted ELM)

1.1.3 ®anesnu Boosting Weighted Extreme Learning Machine (Boosting Weighted ELM)

1.1.4 ©an®3Ny Bidirectional ELM
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M 22 wamanaaesinlsz@nsamauanugndeunniin SVM+GA 1az

INANA Extreme Learning Machine (Original ELM) Tueai 1 (41-23-5)

36

Activation
Algorithm Normal DoS U2R R2L Probe S.D mean
Function
Sigmoidal 73.33 % |93.02 % | 83.76 % | 90.06 % | 84.12 % | 8.20 84.86 %
Original |Sine 45.01 % | 67.52 % |43.62 % [34.83 % | 73.55% | 17.13 52.90 %
ELM Hard limit | 75.25 % |92.69 % |85.03 % |90.50 % |91.38 % | 8.01 86.97 %
Triangular | 43.96 % |52.06 % | 17.90 % [ 49.16 % | 61.54 % | 17.84 4492 %
Radial basis| 54.02 % |77.32% |38.94% |51.10% |59.47 % | 15.47 56.17 %
Bidirection [Sine 68.79 % | 0.00 % | NaN % |97.97 % | 88.66 % | 44.28 63.86 %
al ELM
Sigmoidal 68.79% | 0.00% | NaN % [97.97 % | 88.66 % | 44.28 63.86 %




13199 23

Hamsnaaoinlszaninmdunnugndounailn Weighted Extreme

Learning Machine (Weighted ELM) Tuean 1 (41-23-5)

37

Activation
C Normal DoS U2R R2L Probe S.D. mean

Function
RBF Kernel 2’ 74.80 % 96.41 % 94.20 % 97.55 % 96.40 % 9.62 91.87 %
RBF Kernel | 2' 74.80 % 96.41 % 94.20 % 97.55 % 96.41 % 9.62 91.87 %
RBF Kernel |2’ 74.80 % 96.48 % 94.20 % 97.55 % 96.42 % 9.63 91.89 %
RBF Kernel |2’ 74.81 % 96.48 % 94.20 % 97.55 % 96.42 % 9.63 91.89 %
RBF Kernel |2 74.81 % 96.48 % 94.20 % 97.55 % 96.43 % 9.63 91.89 %
RBF Kernel |2’ 74.81 % 96.41 % 94.20 % 97.55 % 96.40 % 9.62 91.87 %
Linear Kernel | 2° 80.87 % 96.87 % 85.18 % 88.18 % 95.50 % 6.80 89.32 %
Linear Kernel | 2' 80.90 % 96.87 % 85.16 % 87.97 % 95.50 % 6.80 89.28 %
Linear Kernel | 2° 80.90 % 96.87 % 85.64 % 87.88 % 95.50 % 6.74 89.36 %
Linear Kernel | 2° 80.87 % 96.87 % 85.88 % 88.75 % 95.50 % 6.68 89.57 %
Linear Kernel | 2° 80.87 % 96.87 % 86.03 % 88.72 % 95.50 % 6.66 89.60 %
Linear Kernel | 2° 80.87 % 96.87 % 86.08 % 88.72 % 95.50 % 6.65 89.61 %
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M5190 24 vamsnaaesindszaninmauanugnAounatin Boosting Weighted Extreme

Learning Machine (Boosting Weighted ELM) Tueai 1 (41-23-5)

Activation
Normal | DoS U2R R2L | Probing | S.D Mean

Function
Sigmoidal 66.90 % | 74.54% | 83.00% | 85.58% | 68.36% | 9.04 | 75.67%
Sigmoidal 66.98 % | 78.46% | 83.43% | 88.04% | 69.82% | 9.72 | 77.35%
Sigmoidal 67.69% | 81.69% | 84.02% | 87.65% | 7529% | 879 | 7927 %
Sigmoidal 68.88 % | 84.45% | 84.36% | 88.36% | 75.40% | 8.90 80.29 %
Sigmoidal 7473 % | 90.13% | 73.38% | 87.17% | 77.90% | 8.95 80.66 %
Sigmoidal 75.16 % | 84.27% | 66.20% | 88.82% | 76.49% | 9.95 78.19 %
Sine 46.88% | 68.98% | 58.83% | 35.91% | 72.47% | 1593 | 56.61 %
Sine 4596 % | 67.09% | 5139% | 40.20% | 74.38% | 15.53 | 55.80 %
Sine 4776 % | 73.15% | 51.81% | 36.97% | 79.43% | 1895 | 57.82%
Sine 4740% | 65.80% | 56.44% | 30.19% | 73.85% | 17.83 | 54.74%
Sine 47.55% | 6576 % | 57.31% | 29.03% | 72.86 % | 17.79 | 54.50 %
Sine 49.05% | 65.14% | 5634 % | 34.13% | 75.02% | 1587 | 55.94%
Hard limit 68.44% | 90.84% | 83.91% | 87.46% | 84.17% | 9.24 82.97 %
Hard limit 70.84 % | 92.82% | 84.93% | 88.79% | 87.86% | 9.15 85.05 %
Hard limit 71.86% | 93.29% | 87.12% | 88.35% | 86.15% | 8.83 85.35 %
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Extreme Learning Machine (Boosting Weighted ELM) Tuaad 1 (41-23-5) (A1®)

Hard limit 69.73% | 93.14% | 83.86% | 89.05% | 91.48 % 10.02 85.45 %
Hard limit 70.68 % | 94.14% | 81.96% | 82.81 % | 91.16 % 9.68 84.15 %
Hard limit 72.06% | 94.09% | 80.46 % | 80.53 % | 90.36 % 9.75 83.50 %
Triangular 44.15% | 65.09% | 13.87% | 42.45% | 58.10 % 20.42 44.73 %
Triangular 4418 % | 70.37% | 13.53% | 46.20% | 60.85 % 22.06 47.02 %
Triangular 4412 % | 72.50% | 13.07% | 53.05% | 69.71 % 24.40 50.49 %
Triangular 4418 % | 73.61% | 13.82% | 53.56% | 72.27 % 24.76 51.49 %
Triangular 44.02% | 73.34% | 13.88% | 53.50% | 69.97 % 24.52 50.94 %
Triangular 4448 % | 71.36% | 13.94% | 50.44% | 67.61 % 23.36 49.56 %
AT 24 HanInaaesinlszaninmaunnugndeunailn Boosting Weighted

Activation
Normal DoS U2R R2L Probing | s.n. | Mean

Function
Radial basis 5631% | 73.99% | 36.94% | 45.05% | 57.46% | 14.89 | 53.95%
Radial basis 56.18% | 76.02% | 37.08% | 4556% | 57.83% | 1535 | 54.54 %
Radial basis 56.94% | 76.79% | 38.04% | 48.14% | 58.53% | 1542 | 55.69 %
Radial basis 58.64% | 78.10% | 38.86% | 5023% | 60.43% | 1591 | 57.25%
Radial basis 56.61% | 7871% | 37.02% | 4576% | 6124% | 1691 | 55.87 %
Radial basis 60.35% | 80.12% | 37.15% | 46.05% | 62.96% | 17.95 | 57.33 %
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Machine (Original ELM) Ta@ai 1 (41-23-5) idu3u1i

HamMsIndszanimmaiunaunaiin SVM+GA tiag Extreme Learning
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Activation
Algorithm Normal DoS U2R R2L Probe Mean
Function

Gaussian
SVM+GA 207.9214 | 251.8639 | 146.3966 | 124.0416 | 115.2050 169.0857

Kernel
ELM Sigmoidal 0.9375 0.0901 0.8312 0.1229 0.0963 0.4156
ELM Sine 0.5778 0.8560 0.1229 0.0963 0.0901 0.3486
ELM Hard limit 0.0963 0.0926 0.0650 0.1161 0.0692 0.0878
ELM Triangular 0.8774 0.0712 0.1188 0.1417 0.0724 0.2563
ELM Radial basis 0.8852 0.0827 0.1417 0.0947 0.0963 0.2601

HamsInYse@NEA1NAIUIAT (Testing  Time) INAHNA SVM+GA 1122 Extreme

9 1 [
Learning Machine (Original ELM) naaaumatinaz 30 A543 uanimmaunae luasieh 25

wumaiia SVM+GA Tdnarlumsnageud Tumansudannlumsswunilszinndoya

1gn417 (Compost) 1 251.8639 Fu1#i Goyan1s Towd1lsz1nn Probing Attack 1H1ra1iosfga

H 9 v
115.2050 UM mﬁﬂ%’nmmwm 169.0857 71U gﬁll@ﬂ@?ﬂﬂ?ﬂlﬂﬂuﬂ Extreme Learning

<3| ' A = T a = Jd o
Machine (iuegaun Aldnarlumsnaaeuiiolune 1 Judi uaznaiendunszquaz 14

panlidaenumagegi 0.27368 31
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M3199 26 namsiatlszanTamaunaunaia Weighted Extreme Learning Machine

(Weighted ELM) Tuiaai 1 (41-23-5) 5w

Activation Function Normal DoS U2R R2L Probe Mean
RBF Kernel 4.8752 52621 | 3.8945 4.3861 5.4157 4.7667
RBF Kernel 4.8935 5.5577 | 3.9188 4.2605 5.4688 4.8199
RBF Kernel 5.2621 5.8875 | 3.0624 4.7866 5.9886 4.9974
RBF Kernel 5.3107 6.5577 | 3.1248 4.9687 5.4635 5.0851




M3199 26 Nan5ia1lszANTAINA U Weighted Extreme Learning Machine

(Weighted ELM) Tuiaai 1 (41-23-5) 5u3114 (se)
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Activation Function Normal DoS U2R R2L Probe Mean
RBF Kernel 5.4514 5.4514 | 3.1092 5.7424 5.4657 5.0440
RBF Kernel 5.7458 5.4514 | 3.3012 5.8776 5.4639 5.1679
Linear Kernel 0.8386 0.4316 | 0.0624 0.8895 0.5035 0.5451
Linear Kernel 0.8480 0.4967 | 0.0624 0.8884 0.4387 0.5468
Linear Kernel 0.9630 0.4617 | 0.0624 0.8557 0.5033 0.5692
Linear Kernel 0.8462 0.4716 | 0.0624 0.8798 0.5207 0.5561
Linear Kernel 0.8485 0.4694 | 0.8823 0.8895 0.5118 0.7203
Linear Kernel 0.9723 0.4928 | 0.8868 0.8557 0.4881 0.7391

Han15 A3z ANTAINAIUIAT INALA Weighted  Extreme

Learning  Machine

H 9 v
(Weighted ELM) A1UAA1 Trade-off constant C 11 2° — 2° nag@oud1uau 30 A59 lua13199 26

' xS P 0 9 A g A a A °
W‘]J'J’]ﬁ\‘]ﬂﬂfuﬂﬁgiﬂu RBF Kernel C =2 %31%L3ailiuﬁuﬂ 3.8945 1UIN (luﬂ']ﬁ{ﬂ']!!,uﬂﬂﬁglﬂm

9 9 . A 9 1A a A o A A o 1
magamﬁgnmn Filtercake Lﬂﬁﬂﬂﬁ%ﬁ’mi@gﬂ 4.7667 IUIN FUNAIUNDUNITNINUAAT C

2 = 5 q 9 4 X4 o w <
MTﬂﬂJuﬂu”hJﬂ\‘] C=2 nam1511114msmﬁ@m3mmmsam a1y lumse masnans

J 1A a 1 J v =)
Tdadiea ¢ =2° ogh 5.16798 il ualanFUNITZAY Linear Kernel 1ims1Haa1lunis

° ' <3 1 1% i A a ~
naaaualemruam C 2" 2° Aazldnanna nu mash 0.612767 3uA

minfouneusuramitalszans nudiunal 1nmatia SVM+GA  1ua1319i 22

maila Weighted Extreme Learning Machine (Weighted ELM) Gl%'nmﬁ@aﬂdmgjmﬂ ualgan

1 a 1 <
NINNIUNAUA Extreme Learning Machine (ELM) ﬁ)glﬁ ga1an1ioey




M99 27 namsiatlszanTamarunaunaiia Boosting Weighted Extreme Learning

. . . ~ I a =
Machine (Boosting Weighted ELM) Taaan 1 (41-23-5) Wuan
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Activation Function Normal DoS U2R R2L Probe Mean
Sigmoidal 1.4784 1.4785 1.4782 | 1.4924 | 1.4927 | 1.4840
Sigmoidal 1.4762 1.3813 1.4655 | 1.4841 | 1.4791 1.4572
Sigmoidal 1.5483 1.4927 1.5181 | 1.4960 | 1.5119 | 1.5134
Sigmoidal 1.9004 1.9319 1.9278 | 1.8726 | 1.8688 | 1.9003
Sigmoidal 1.8605 1.9263 1.8872 | 1.8562 | 1.8703 | 1.8801
Sigmoidal 1.9975 1.9222 1.9015 | 1.9059 | 1.9311 1.9316
Sine 1.3775 1.3842 1.3941 | 1.5093 | 1.4572 | 1.4245
Sine 1.5181 1.4157 1.5094 | 1.4688 | 1.4617 | 1.4747
Sine 1.5209 1.5207 1.5033 | 1.4875 | 1.3813 | 1.4827
Sine 1.5111 1.5077 1.4694 | 1.4928 | 1.4841 1.4930
Sine 1.4841 1.4316 1.4967 | 1.5003 | 1.4719 | 1.4769
Sine 1.5181 1.5033 1.5207 | 1.5119 | 1.5845 | 1.5277
Hard limit 1.8993 1.9004 1.8688 | 1.9032 | 1.9124 | 1.8968
Hard limit 1.9021 1.9168 1.9036 | 1.8943 | 1.8939 | 1.9021
Hard limit 1.8738 1.9219 1.8679 | 1.8609 | 1.8557 | 1.8760
Hard limit 1.9836 1.9824 1.9943 | 1.9961 | 1.9974 | 1.9908
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Hard limit 2.5996 2.5662 | 2.5722 | 2.5796 | 2.5687 | 2.5773
Hard limit 2.7962 2.7373 2.8764 | 2.8901 | 2.8477 | 2.8295
Triangular 0.5996 0.5662 | 0.5722 | 0.5717 | 0.5688 | 0.5757
Triangular 0.5861 0.5626 | 0.5693 | 0.5752 | 0.6717 | 0.5930
Triangular 0.5721 0.6717 | 0.5923 | 0.5604 | 0.5752 | 0.5943
Triangular 0.5923 0.5821 0.6717 | 0.5638 | 0.5681 | 0.5956
Triangular 0.5908 0.5586 | 0.5851 | 0.5721 | 0.4644 | 0.5542
Triangular 0.5764 0.5851 0.5999 | 0.5859 | 0.5693 | 0.5833

M3199 27 HaM 335 ANTAIMAUIA1 Boosting Weighted Extreme Learning Machine

(Boosting Weighted ELM) Tuiaai 1 (41-23-5) 15]u3u1i (de)

Activation Function Normal DoS U2R R2L Probe Mean
Radial basis 0.9032 | 0.8703 | 0.8748 | 0.8562 | 0.8977 | 0.8804
Radial basis 0.9032 | 0.8726 | 0.8840 | 0.8977 | 0.8852 | 0.8885
Radial basis 0.9311 0.8559 | 0.8864 | 0.8713 | 0.7246 | 0.8539
Radial basis 0.5655 0.5923 | 0.5619 | 0.6473 | 0.7246 | 0.6183
Radial basis 0.6473 0.7762 | 0.7054 | 0.6419 | 0.6697 | 0.6881
Radial basis 0.5818 0.5764 | 0.5851 | 0.5669 | 0.5588 | 0.5738
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