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Abstract

Research project to test the use of bio-fertilizers with chemical fertilizers in crop
production in the central region have a purpose to obtain the technology of using bio-fertilizers
with chemical fertilizers in the production of crops in the central region in order to reduce the
cost of chemical fertilizers, consisting of 6 experiments, 4 years of operation, namely 2017-2020.
Experiment 1 studied the use of phosphate solubility bio-fertilizer with chemical fertilizers for
yard long bean production in Nonthaburi Province that was conducted in the area of Sai Noi
District, Nonthaburi Province in 2017-2018. The results showed that the use of rhizobium bio-
fertilizer instead of nitrogen chemical fertilizer in combination with phosphate solubility bio-
fertilizer and chemical fertilizers according to soil analysis halves phosphorus content, yielded
up to 1,023 kg per rai and had the highest income-to-investmenturatio (Benefit Cost Ratio; BCR)
3.08. Experiment 2 tested the use of phosphate-soluble bio-fertilizer with chemical fertilizer in
the production of yard long bean in Nonthaburi Province was operated in the Sai Noi District,
Nonthaburi Province, year 2019-2020, the resultsi:showed that fertilizer application according to
the farmer method yielded a maximum yield of yard long bean at 1976 kg¢/rai and there was
the highest income-to-investment ratio .2.61. Experiment 3 studied the use of phosphate
solubility bio-fertilizer with chemical fertilizers in the production of sweet corn in Nakhon Nayok
Province was operated in the area of Ongkharak District, Nakhon Nayok Province, year 2017-
2018. The results showed that the use of phosphate solubility bio-fertilizers with chemical
fertilizers as recommended by the Department of Agriculture gave average yield 1,777 kg/rai
and had the highest income-to-investment ratio of 1.73. Experiment 4 test the use of phosphate
solubility bio-fertilizer with chemical fertilizers in the production of sweet corn in Nakhon Nayok
Province was operated in the area of Ongkharak District, Nakhon Nayok Province, year 2019-
2020. The results showed that the use of phosphate solubility bio-fertilizer with chemical
fertilizers according to soil analysis yielded sweet corn 1,734 kg per rai and the income-to-
investment ratio was 1.63 more than the farmer's method. Experiment 5 was studied the use of
Azolla with chemical fertilizer in banana production in Pathum Thani Province was operated in

the area of Nong Suea District, Pathum Thani Province, year 2017-2018. The results showed that
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fertilizer application according to the recommendations of the Department of Agriculture or in
combination with the use of Azolla produced high yields such as weight, comb number, comb
weight, number of fruits per comb and provided physical information on the yield, namely, fruit
circumference, fruit weight, fruit length higher than fertilizer application according to the farmer
method and has less cost than farmers method. Experiment 6 was tested the use of Azolla with
chemical fertilizer in banana production in Pathum Thani Province that was operated in the area
of Nong Suea District, Pathum Thani Province, year 2019-2020. The results showed that the test
method yielded the quantity of the product, the information on the quality of the produce was
higher than the farmer's method however the sweetness value was not statistically different
and the BCR 2.07 was higher than the farmer's method. Therefore, from"the experimental
results under this research project it can be applied in the production of yard long bean, sweet

corn and banana in the central region to further reduce fapmers' production costs.
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Abstract

The experiments of use phosphate solubilizing bio-fertilizer together with chemical
fertilizer on yard long bean conducted in the farmers’ fields of Trinoi district, Nonthaburi
province in June, November and December, 2017 to find fertilizer use for reduce the cost of
chemical fertilizers. The experiments were studied by eight treatments and three replications
with randomized complete block design: the treatments were 1) not use fertilizer 2) use
Department of Agriculture’s recommendation according to soil test chemical fertilizer (DOA’s
recommendation) 3) use phosphate solubilizing bio-fertilizer together with DOA’s
recommendation chemical fertilizer 4) use phosphate solubilizing bio-fertilizer together with half
of phosphorus in DOA’s recommendation chemical Fertilizer 5) use phosphate solubilizing bio-
fertilizer together with DOA’s recommendation chemical fertilizer without phosphorus 6) use
Rhizobium instead of nitrogen in DOA’s recommendation chemical fertilizer together with
phosphate solubilizing bio-fertilizer 7) use Rhizobium~instead of nitrogen in DOA’s
recommendation chemical fertilizer and half of phosphorusiin DOA’s recommendation chemical
fertilizer together with phosphate solubilizing bio-fertilizer and 8) use Rhizobium instead of
nitrogen and without phosphorus in DOA’s recommendation chemical fertilizer together with
phosphate solubilizing bio-fertilizer. The results showed that use Rhizobium, phosphate
solubilizing bio-fertilizer and Phosphorus rate 1.5 kilograms per rai (half of phosphorus in DOA’s
recommendation) and Photassium  rate 3 kilograms per rai gave the highest yield (1,023

kilograms per rai) and gavethe highest benefit cost ratio (BCR; 3.08) among the treatments.
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Test on Yard Long Bean Production by Using Phosphate Solubilizing Microorganism and

Chemical Fertilizer in Nonthaburi
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Abstract

An experiment to test the use of phosphate solubilizing bio-fertilizers with chemical
fertilizers on yard long bean production in Nonthaburi Province was conducted in 2019 on a
farmer's field in Nonthaburi province. The objective is to increase the efficiency of yard long
bean production. The method of conducting the experiment by comparing 3 methods, namely
the test method; use phosphate solubilizing bio-fertilizers and rhizobium bio-fertilizers together
with chemical fertilizers according to the soil analysis value, fertilizer use according to soil
analysis and farmer's methods; use the fertilizers that the farmers used in the past. Operation
on a total of 10 cases then compare yield data and economic data suchwas cost, income, net
income and benefit cost ratio (BCR). It was found that using fertilizer according to the farmer's
method yielded the maximum vyield of yard long bean at 15976<keg/rai with variable costs of
15,160 baht per rai, income 39,520 baht per rai, net income of 24,360 baht per rai, and the
highest BCR of 2.61. Following by the testing method; using chemical fertilizer according to soil
analysis together with phosphate solubilizing bio-fertilizer and rhizobium bio-fertilizers yielded
of yard long bean at 1,420 kg/rai with variable costs 13,309 baht per rai, income 28,400 baht per

rai, net income 15,091 baht per rai, and the highest BCR 2.13.
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Study on Sweet Corn Production by Using Phosphate Solubilizing Microorganism and

Chemical Fertilizer in Nakhon Nayok Province
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Abstract

This experiments studied of phosphate solubility bio-fertilizer together with chemical
fertilizers use on sweet corn productivity carried out in farmers’ fields of Ongkharak district
Nakhonnayok province in October and November 2017 to find fertilizer use for reduce the cost
of chemical fertilizer use on sweet corn production. The experiments were studied by five
treatments and four replications with randomized complete block design, which the treatments
consists of the use of phosphate solubility bio-fertilizer together with Departmant of
Agriculture’s recommendation chemical fertilizer use for clay texture; phosphorus fertilizer had
various rate 5, 2.5 and 0 kilograms per rai and nitrogen and potassium fertilizer had rate 20 and
5 kilograms per rai respectively. The results showed that the chemical fertilizer rate 20,5,5
kilograms N, P,Os, K,O per rai gave the highest benefit cost ratio (BCR=1.73) among the other

fertilizer rate use but no significant differences in corn yields with the others.
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Abstract

An experiment to test the use of phosphate solubility bio-fertilizer together with
chemical fertilizers on sweet corn production in Nakhon Nayok Province, conducted in 2019-
2020 on farmer's fields in Nakhon Nayok province. The objective is to increase the efficiency of
sweet corn production. There are 2 methods for conducting the experiment, namely the test
method; using phosphate solubility bio-fertilizers together with chemical fertilizers according to
soil analysis values and farmer's methods; use the fertilizers that the farmers used in the past,
performed a total of 10 cases. Comparing the yield data and the economic data such as cost,
income, net income, and income-to-investment ratio (Benefit Cost Ratio;BCR). It was found
that the method of using phosphate solubility bio-fertilizer together with chemical fertilizer
according to the soil analysis value yielded sweet corn 1,734 kg per rai which is more than the
farmer's method which uses fertilizer according to each farmer, yielded 1,308 kg per rai and the
test method has variable costs 10,656 baht per rai; income 17,340 baht per rai, net income
6,684 baht per rai and BCR 1.63. While the farmer's method has variable costs of 11,333 baht
per rai, income 13,080 baht per rai, net income. 1,747 baht per rai and BCR 1.15. It can be seen
that the use of phosphate solubility bio-fertilizers with chemical fertilizers according to the soil

analysis can increase efficiency; can produce and reduce the cost of producing sweet corn.
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Study on the use of Azolla with fertilizer for banana production In Pathum Thani Province
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Abstract

Study on the use of Azolla with chemical fertilizer in banana production in Pathum
Thani Province, conducted October 2016 — September 2017. The objective of this study was to
study the effect of using Azolla in combination with nutrient management and reducing the
cost of fertilizer use on quality banana production in Pathum Thani Province. The experimental
plan of RCB 4 was repeated with 5 methods, namely 1) fertilizing according to the farmer's
method. 2) Apply chemical fertilizer according to the recommendations of the Department of
Agriculture. 3) Apply chemical fertilizer according to the recommendations of the Department of
Agriculture and 2 kg of Azolla. 4) Apply chemical fertilizer according to thewecommendations of
the Department of Agriculture, but reduced nitrogen by 20%, and Azolla was equaled to
nitrogen that was reduced by 20% 5) Apply chemical «fertilizer according to the
recommendations of the Department of Agriculture, but reduced nitrogen 40% and Azolla was
equaled to 40% nitrogen reduction. The result showed that treatments 2, 3, 4 and 5 showed
high yield characteristics in terms of chain weight;.comb number, comb weight, number of fruits
per comb. Product physical data Fruit circumference, fruit weight, fruit length were high. The
cost of production is less than that of farmers. The result in satisfactory net profit with similar
high BCR By the fourth method, there was a tendency for the yield value and the quality of the

output that is higher in all aspects is more consistent than all processes
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Testing the use of Azolla together with chemical fertilizers in banana production in

Pathum Thani province.
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Abstract

Testing the use of Azolla together with chemical fertilizers in banana (Gros Michel
banana) production in Pathum Thani province, operated between October 2018 - September
2020 with the objective to reduce the cost of using chemical fertilizers and increase the
potential of banana production in Pathum Thani province, By comparing the testing process and
the farmer method. The test results showed that The testing method gave the banana yield
higher than the farmer method. Product quality information It was found that the testing
method had the firmness value. Peel firmness is higher than that of farmer method. But the
value of sweetness is not different in ways. Effect of fertilization on the growth of banana
plants. It was found that the test method had a bigger circumference of the plant than that of
the farmers. But the height of the trunk to the point of banana blossom Lower than farmers
method. Economics data It was found that the testing method had an average cost of 61,678.60
baht / rai. Average income 127,606.49 baht / rai, average net income 65,927.89 baht / rai, BCR
value is 2.07, Higher than farmers methods that average cost is 64,701.88 baht / rai, the average
income is 114,445.17 baht / rai, the average net incomeis 49,743.29 baht / rai, the BCR is 1.77.
The testing method had the potential to produce banana in Pathum Thani province higher than

that of farmers method.
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13 fiseld 127,602.84 way 114,511.49 vn/ls s1eldans 65,924.24 uag 49,809.61 uw/ls A1 BCR
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QEEHEN wandn(lansu/ls)  seldlum)  dunuum)  swldanSum)  BCR
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wiande Jminunusiil Yeudseanu 2562
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[y

** = LANANNNEDANTEAUAILLTDIY 99%

15799 9 navasnstalesisvunadundevienfivgnlustannunsnsdnneviuends Jminunusiil
Yeuuszunad 2563

QERHE WEuseulAuALil 30 cm. 910 ANNGIEIAUTneRNUR
fifiu (cm.) (cm.)

n3suIsvngeu 63.43 280.51

N3IUIBINYAINS 61.36 291.62

T-test *x *x

1 Q{' A:{I v v Q{' = % 6’5 [F=] 1 aa a aa ‘:ll U
ANRALNANUAEAIDNYINATDUNUT UL LA UTANULANAINIERHR 31NNNTIATIZITAEIS DMRT NAseau
AULTDIUI5%

ns= MUWANAINAUNIEDR  * = LANANNINADANTEAUAMULTDIU 95% ** = LANFIININEDANTEAUAIY

W3l 99%
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15799 10 wansdeyaraliaszvidunswinmsuanndievien U 2562 lunssuiSinumsns

fo swaviden  pH  Total N EC(1-5) OM P K Wanu
%
(1:1) ds/mat (%) (ppm) (ppm)
25 ¢

1809 0-15 cm. 3.88 0.227 0.38 4.54 194 370 Clay loma
15-30 cm. 3.87 0.181 0.16 3.36 370 325 Clay loma
gunANga - 0-15 cm. 5.08 0.237 0.14 4.73 328 340 Clay

15-30 cm. Sandy clay
3.84 0.227 0.44 4.54 236 820  loam

’"JJuLﬁz:yj 0-15 cm. 3.52 0.188 0.49 3.77 230 340 clay loam

15-30 cm. Sandy clay
3.77 0.158 0.32 3.15 199 595 loam

UIUN 0-15 cm. 4.52 0.241 0.3 4.81 279 260 Clay loam
15-30 cm. Sandy clay
4.8 0.206 0 4.12 563 270 loam

Soung 0-15 cm. a.74 0.219 0.19 4.37 277 450 clay loam

15-30 cm. Sandy clay
a.76 0.245 0.2 4.9 arq 235 loam

qﬁuﬁ 0-15 cm. 4.19 0.206 0.16 4.11 ar9 360 Clay
15-30 cm. 3.47 0.203 0.5 4.05 754 690 clay loam

LRUDT 0-15 cm. 3.87 0.187 0.31 3.74 119 610 Clay loam
15-30 cm. 4.19 0.166 0.26 3.33 360 205 clay loam

audng 0-15 cm. 4.05 0.187 0.31 3.75 394 360 Clay

15-30 cm. 4.23 0.151 0.26 3.03 326 213
Sandy clay



swavldemn  pH  TotalN  EC(1-5 OM P K LUaRu
%
(1:1) ds/mat (%) (ppm) (ppm)
25 c¢

loam

Wl 0-15 cm. 4.30 020 043 393 172 305 Clay
15-30 cm. 4.33 0.23 0.56 4.61 260 730 Sandy clay

loam
vy 0-15 cm. 4.89 0.16 0.24 3.10 619 555.-Sandy clay

loam
15-30 cm. 4.27 0.15 0.22 297 145 446 Sandy clay

loam

M15NT 11 wanadayaradinseiiunasinsugnnalenon U 2562 Tunssuisinumsns

Yo swawdea pH  Total N EC(1-5 OM P K ilofu

(%) *

(1:1) ds/mat25 (%) (ppm) (ppm)

C
d1aee  0-15cm. 4,08 0.177 0.32 3.55 287 217 -
15-30 cm. .-3.92 0.15 0.24 3.00 137 190 -
YUN 0-15 cm.

nug 3.81 0.228 0.44 4.55 134 885
15-30 cm.  4.02 0.205 0.33 4.09 465 435 -
Fudy  0-15cm. 391 0.252 0.39 504 370 530 -
15-30 cm.  4.15 0.218 0.34 4.37 337 440 -
U 0-15 cm. 4.23 0.227 0.25 4.53 311 300 -
15-30 cm.  4.06 0.252 0.28 5.05 585 575 -
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¥ wazldum pH  Total N EC(1-5) OM P K iilofu
(%)
(1:1) ds/mat 25 (%) (ppm) (ppm)
C

Iauws  0-15 cm. 4.41 0.166 0.3 3.33 549 620
15-30 cm.  4.03 0.203 0.25 4.06 805 385

& Jun 0-15 cm. 4.18 0.141 0.19 2.81 417 550
15-30 cm.  3.94 0.181 0.14 3.62 369 815

LRUBDT 0-15 cm. 4.03 0.178 0.23 3.56 309 400
15-30 cm.  3.69 0.162 0.15 2.24 253 710

I ”ﬂﬁ 0-15 cm. 3.97 0.122 0.22 2.44 172 260
15-30 cm.  3.92 0.148 0.18 2.96 312 715

INay  0-15 cm. 3.86 0.157 0.19 3.14 345 565
15-30 cm.  4.08 0.178 0.19 3.57 492 425

‘l?l;’]Nu 0-15 cm. 4.01 0.273 0.24 5.45 150 475
15-30 cm.  3.87 0.214 0.28 4.28 99 160

* e © LesedalunisnTavinalieuveiesljuinistign

M15NT 12 wanddayaraInTeRunawinsUgnnalevien U 2563 Tunssuisinumsns

o) wezdun  pH  Total N (%) EC(1-5) OM P K LUefu*
(1:1) ds/mat25c (%) (ppm) (ppm)
91894 0-15 cm. 4.11 0.23 0.26 4.6 236 410 -
15-30 cm.  3.99 0.211 0.2 4.22 217 190 -
gunnua  0-15 cm. 4.76 0.211 0.26 4.22 664 1610 -
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%9 wezdun  pH  Total N (%) FC(1-5) OM P K tefiu*
(1:1) ds/mat25c (%) (ppm) (ppm)
15-30 cm.  4.17 0.173 0.37 347 289 405 -
’q.JJuLﬁig 0-15 cm. 3.62 0.213 0.51 4.26 671 815 -
15-30 cm.  3.83 0.234 0.65 4.67 712 395 -
U 0-15 cm. 4.97 0.256 0.18 512 1434 545 -
15-30 cm.  3.79 0.184 0.49 3.68 662 300 -
TOUNS 0-15 cm. 4.93 0.202 0.17 4.05 368 1295 -
15-30 cm.  4.62 0.196 0.13 391 686 1125 -
Ejﬁuﬁ 0-15 cm. 3.89 0.301 0.71 “6.03 ~ 1041 940 -
15-30 cm.  4.96 0.167 016, 3.34 662 575 -
LRUBDT 0-15 cm. 4.32 0.298 0.71 595 550 565 -
15-30 cm.  4.39 0.161 0.19 3.21 141 820 -
au uﬂé 0-15 cm. 4.06 0.237 0.48 4.74 670 515 -
15-30 cm.  4.14 0.262 0.65 5.25 810 570 -
Wl 0-15cm. 358 0.251 059 502 711 875 -
15-30 em.  4.27 0.198 0.42 396 427 670 -
ﬁﬂNu 0-15 cm. 4.38 0.283 1 566 1146 760 -
15-30 cm.  4.41 0.172 0.46 3.44 468 880 -

* e © Lesesialun1snsrialienuvewiasljuinistiin

M15N7 13 wanadayaradinseiiunasinsugnnalevien U 2563 Tunssuisinumsns
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o swawldum pH  Total N FC(1-5) oM P K \efu
(%) *
(1:1) ds/mat25 (%) (ppm) (ppm)
C

11899 0-15 cm. 4.18 0.199 0.32 397 1480 530 -
15-30 cm.  4.26 0.112 0.31 225 572 263 -

PUN 0-15 cm.
NUA 5.16 0.172 0.34 344 1225 504 _
15-30 cm.  4.61 0.128 0.3 2.57 515 358 -
Fuly  0-15cm.  3.27 0.250 066 499 485 750 -
15-30 cm. 3.19 0.161 0.54 3.22 608 438 -
UIUN 0-15 cm. 3.06 0.254 0.72 5.07 494 985 -
15-30 cm. 3.38 0.143 0.48 ~2.85 419 330 -
ouns  0-15 cm. 4.12 0.235 0.59 4.7 927 657 -
15-30 cm. 4.83 0.357 043 7.14 1233 400 -
giui 0-15cm. 4.26 0.214 019 427 205 245 -
15-30 cm. ~4.01 0.131 0.34 2.63 93 156 -
LOUDT 0-15 cm. 4.38 0.211 0.19 4.22 238 240 -
15-30 cm.  3.91 0.176 0.40 3.52 287 525 -
G wﬂé 0-15 cm. 3.53 0.271 0.63 5.41 646 1245 -
15-30 cm. 4.03 0.244 0.67 4.88 656 840 -
WL 0-15 cm. 4.4 0.251 0.3 503 582 1000 -
15-30 cm.  4.21 0.211 0.29 4.21 652 965 -
“lf’]BJu 0-15 cm. 5.4 0.241 0.23 4.83 460 1710 -
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0R)

swavldymn  pH  Total N FC(1-5) OM \efu
% *
(1:1) ds/mat25 (%) (ppm) (ppm)
C
15-30 cm.  4.75 0.222 0.24 444 452 878 -

* e © Leseslalun1snsrialienuvewiesljuinitiin

M15NT 14 wanadayaradinsgRunawintnisUgnnalevien U 2562 Tunssuisnaaeu

Yo  swamdum pH  Total N EC(1-5) OM P K dledu
(%)
(1:1) ds/mat (%) (ppm) (ppm)
25 ¢
91899 0-15 cm. 4.45 0.179 0.13 3.58 397 400 Loam
15-30 cm.  4.97 0.264 0.16 5.28 1048 700 Clay loma
PUN 0-15 cm.
nua 5.31 0.254 0.19 5.09 498 905 Clay
15-30 cm.  4.53 0.48 0.15 361 220 480 Loam
ﬁJULﬁQJ, 0-15 cm. 4.25 0.0213 0.35 4.26 259 435 Clay
15-30 cm. 491 0.178 0.19 356 476 205 Clay loma
U 0-15 cm. 4.3 0.245 0.66 4.89 125 990 Clay loma
15-30 cm.  4.36 0.178 0.47 356 374 820 Loam
ouns  0-15 cm. 4.58 0.198 0.29 397 279 735 Clay
15-30 cm.  4.32 0.126 0.27 252 97 350 Clay loma
quun 0-15cm. Sandy clay
3.97 0.212 0.53 4.24 55 695 loam
15-30 cm. 4.56 0.18 0.28 3.6 250 535 Loam
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Yo Twazdem pH  Total N EC(1-5) OM P K LUafu
(%)
(1:1) ds/mat (%) (ppm) (ppm)
25c
LRUDT 0-15 cm. 5.04 0.363 0.18 7.26 823 565 Clay loma
15-30 cm. 4.36 0.2 0.12 399 863 355 Clay loma
audnm  0-15 cm. Sandy clay
4.55 0.254 0.44 5.08 407 740 loam
15-30 cm.  4.72 0.204 0.19 4.09 397 345" Clay loma
IowWan] 0-15cm.  4.83 0.284 019 569  310. 655 Clay loma
15-30 cm.  4.45 0.179 0.13 3.58 397 400 Loam
‘IEWB\I‘LJ 0-15cm.  4.53 0.21 0.22 3.42 548 435  clay loam
15-30 cm.  4.23 0.27 0.27 3.56 546 556 clay loam

15199 15 wansteyanaliazvidunaniinsuanndieven U 2562 lunssuisnaaey

7

o) wezdun  pH_ Total N (%) EC(1-5) OM P K ey *
(1:1) ds/mat25c (%) (ppm) (ppm)
31894 0-15cm. 4.06 0.237 0.48 4.74 670 515 -
15-30 cm.  4.17 0.173 0.37 3.47 289 405 -
Jgunnua  0-15 cm. 3.58 0.251 0.59 5.02 711 875 -
15-30 cm.  3.83 0.234 0.65 4.67 712 395 -
fudiy  0-15cm. 476 0.211 026 4.22 664 1610 -
15-30 cm.  3.79 0.184 0.49 3.68 662 300 -
UTUNW 0-15 cm. 3.62 0.213 0.51 4.26 671 815 -
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%9 wezdun  pH  Total N (%) FC(1-5) OM P K Llofu *

(1:1) ds/mat25c (%) (ppm) (ppm)
15-30 cm.  4.62 0.196 0.13 391 686 1125 -
Sauns  0-15cm. 497 0.256 0.18 512 1434 545 -
15-30 cm. 4.96 0.167 0.16 334 662 575 -
giuvi 0-15cm. 493 0.202 017 405 368 1295 -
15-30 cm.  4.39 0.161 0.19 321 141 820 -
ues  0-15cm.  3.89 0.301 0.71 6.03 1041 940 -
15-30 cm.  4.14 0.262 0.65 525, «810 570 -
audnd  0-15cm.  4.32 0.298 0.71 595 % 550 565 -
15-30 cm. 4.27 0.198 042, 396 427 670 -
Wl 0-15cm.  3.67 0.174 0.21 334 565 558 -
15-30 cm. 4.23 0.167 0.23 363 576 535 -
dwWy  015cm. 427 0,243 0.23 513 352 527 -
15-30 cm.  3.96 0.311 0.24 483 297 614 -

* yanewe | wseddolumInsivinllefuveaiaaujuRnistige

N5 16 wansvaaralATIvidunawinmsUanndeven U 2563 lunssuisnaaeu

o) wezdun  pH  Total N (%) EC(1-5) OM P K ilefu *
(1:1) ds/mat25c (%) (ppm) (ppm)
91894 0-15 cm. 3.94 0.257 1.04 5.14 581 430 -
15-30 cm. 391 0.203 0.49 4.06 1385 420 -

Junnua  0-15 cm. 3.45 0.25 0.85 5 665 215 -



fo wezdun  pH  Total N (%) EC(1-5) oM P K dlomu *
(1:1) ds/mat25c (%) (ppm) (ppm)
15-30 cm.  4.13 0.1 029 199 525 340 -
Tuigy  0-15 cm. 35 0.243 092 485 445 560 -
15-30 cm.  3.55 0.234 0.77 4.68 918 425 -
UW - 0-15 cm. 4.6 0.231 0.18 461 289 575 -
15-30 cm.  4.13 0.134 0.19 269 140 375 -
Sauns  0-15cm.  4.26 0.19 0.14 379 229 283 -
15-30 cm.  4.16 0.109 0.15 2.18 87 177 -
giui 0-15cm.  4.67 0.248 0.23 496 1238 558 -
15-30 cm.  4.27 0.096 0457 1.93 606 267 -
ues  0-15cm.  3.42 0.267 15 534 396 650 -
15-30 cm. 3.7 0.225 074 45 973 386 -
audnd  0-15cm.  4.69 0:302 0.14 6.03 1564 475 -
15-30 cm. 431 0.128 0.18 255 904 246 -
Wl 0-15 cm. " 3.59 0.127 0.42 255 252 416 -
15-30 em.  3.77 0.171 041 341 348 524 -
gy 0-15cm. 368 0.208 052 417 422 645 -
15-30 cm.  3.97 0.153 0.39 307 384 830 -

* e © Lesesialun1snsrialienuveiesljuinisdiin
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AN599 17 wansdeyanaliaszvidunauiinisuanndieven U 2563 lunssuisnaaeu

o

o) wezdun  pH  Total N (%) EC(1-5) oM P K \oRu *
(1:1) ds/mat25c (%) (ppm) (ppm)
e 0-15cm.  4.01 0.335 078 6.69 1121 850 -
15-30 cm. 3.9 0.223 056 4.46 988 630 -
gunnua  0-15 cm. 3.9 0.284 0.23 567 195 415 -
15-30 cm.  3.96 0.214 0.14 429 136 210 -
Tuigy  0-15 cm. 3.5 0.243 092 485 445 560 -
15-30 cm.  4.03 0.208 0.25 4.16% 4170 335 -
wun - 0-15ecm. 4.27 0.286 0.14 ‘572 © 145 400 -
15-30 cm.  4.12 0.166 016, 3.32 93 575 -
Smums  0-15cm.  4.26 0.235 022 4.69 283 510 -
15-30 cm.  4.02 0.12 023 24 90 330 -
gdwi  0-15cm. 439 0.216 0.13 432 1663 452 -
15-30 cm.  4.23 0.126 0.19 251 879 204 -
Wwues  0-15cm. = 4.24 0.297 072 593 439 915 -
15-30 em.  3.97 0.219 041 439 734 430 -
audnd  0-15cm. 491 0.257 023 514 1237 745 -
15-30 cm.  3.82 0.236 058 471 929 472 -
Il 0-15cm.  4.28 0.157 039 3.14 529 1265 -
15-30 cm.  3.58 0.124 044 247 219 386 -
dwWy  0-15cm. 401 0.165 03 33 409 755 -
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fo wezdun  pH  Total N (%) EC(1-5) oM P K LUoAu *
(1:1) ds/mat25c (%) (ppm) (ppm)
15-30 cm. 391 0.148 0.32 296 496 670 -

* vianew : inseddleluninsainiiefuvesiosluAnisdae

ayunansIteLasdaLauauuy
Afiun1snageunsidurnusaeuiulewmiilunisdandeneludminuyusiil wuinssuis
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wa a J v @ = & A A a (Y LY =
HITNNUIN 1 ﬁZLIUGlGUENG]Uﬂ’EJUﬂ@jﬂLL@%W@\‘ILﬂULﬂEJ’m’JEjﬂEJ’TWlﬂQﬂIULﬂE)UNQ‘UWEJU 2560 JWHIAUUNYT

audRvessu naulgn aAUREY/N5535
1 2 3 a4 5 6 7 8
pH 4.63 4.71 a.79 a.54 3.63 4.44 4.29 4.23 4.39
EC (ds/m at 25) 1.76 1.39 1.17 1.19 1.74 1.59 1.81 1.45 1.55
O.M. (%) 3.09 2.64 292 1.87 2.01 2.04 2.78 1.99 2.4
P (ppm) 131 180 275 140 189 161 201 173 184
K (ppm) 266 326 445 302 378 378 315 304 332
Soil-Texture clay clay clay clay clay clay clay clay clay
1 : HAIATIERINTRIURTRNT a5
AT IHUIN 2 amﬂ’aﬁuaaauﬁauﬂqﬂL.Lawé’uﬁmﬁmﬁaﬁiﬂma ﬁﬂgﬂimﬁauwm%mau 2560 FanTn
UUNYI
auURvoIy newlgn wEuAUREY/N555
1 2 3 a4 5 6 7 8
pH 5.36 4.38 4.52 4.60 4.43 a.47 4.33 4.22 4.15
EC (ds/m at 25) 0.42 0.55 0.39 0.61 0.56 0.49 0.49 0.58 0.53
O.M. (%) 3.61 4.10 3.42 3.68 3.47 3.71 3.88 3.56 3.88
P (ppm) 154 37.67 3233 48.67 3500 3200 3633 39.00 37.33
K (ppm) 300 24533 164.67 147.33 139.00 165.33 202.33 213.00 173.00
Soil-Texture clay clay clay clay clay clay clay clay clay

17 : NaAATIEYINTRIUURNTT aIn.5
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59NN 3 audRvesiunouUgnuazrdaiuiieadiing1n Mgnludeusuniau 2560 Fmiauums
audRvesmu nawdgn wEAUREY/N5535
1 2 3 4 5 6 7 8
pH 4.30 4.29 4.03 4.07 4.06 4.08 4.19 4.23 4.05
EC (ds/m at 25) 0.28 0.46 0.43 0.64 0.58 0.41 0.41 0.47 0.35
O.M. (%) 3.25 3.55 3.77 3.60 3.15 3.67 3.96 3.63 3.67
P (ppm) 106 30.67 36.33 33.00 22.67 3533 4233 30.00 38.67
K (ppm) 460 141.00 148.67 137.00 153.00 163.00 172.67 173.00 172.67
Soil-Texture clay clay clay clay clay clay clay clay clay

a a < v a wa
N1 : Na'lLﬂﬁW%%ﬁ]']ﬂM@ﬂU{]UC‘]ﬂ'ﬁ d@IN.5

AMNHUIN 1 dNTNLUAILAEHANARNINNENY bUaI91UT
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YOINNYIY TINIAUUNY
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AMANUTIN U

an519Nan 1 audfvesiulusameassdnlnamiunieulgnuasrauiuneinugniusiounainu 2560

FJIIAUATUIYA

audfvesdiu  neulagn wasUgn

aa aaa aaa aaa aaal
ASIUIGN  NTTUIW/N NFTUIWN AT NITUITN

1 2 3 q 5
pH 5.35 4.23 5.04 4.42 a.4a7 4.37
EC (ds/m at 25) 0.31 0.58 0.24 0.37 0.27 0.39
O.M. (%) 3.90 3.68 3.95 4.18 3.78 391
P (ppm) 140 50.3 45.0 31.0 39.5 43.0
K (ppm) 305 150 269 249 237 220
Soil-texture Clay Clay Clay Clay Clay Clay
loam loam loam loam loam loam

17 : B 1eAlaevesUfURngs dan.5

a919nuan 2 audfvesivluudamaassdilnamuneudanuasndaiuifesivgniudeungedniey

2560 A9WIAUATUILN

auURveIny newdgn wasUgn

aa a aaal aaal aaal aaa
AFINITN  AFTUITY NFTUITN AFTUIWY NTTUITN

pH 4.43 4.8375 4.98 4.782 a.47 4.1725

EC (ds/m at 25) 0.21 0.245 0.3 0.23 0.2375 0.2375



87

aulfvesdiu  fAeudgn wasugn
n59dRA nssudER nenAER nndRE naswdsd
1 2 3 4 5
O.M. (%) 3.37 3.865 3.77 3.755 3.975 3.9075
P (ppm) 133 43.5 55.5 40.25 59.25 a7
K (ppm) 350 186.75 180 179.75 156.25 156.75
Soil-texture clay clay clay clay clay clay

11 : esesilaevieslfuminig a5

ANHUINT 2 ANNLUAILAZHANARUIILNANULUAIWITY F9rinuasuien U 2560-2561



AMANUIN A

ANTNNAHINT 1 ToyananTiiasigvifunauuazraalan

fo swavidun  pH  Total N EC(1-5) OM P K \aRu
(1:1) (%) ds/mat25¢c (%) (ppm) (ppm)

newdgn
WU 0-15cm.  4.30 0.196 0.43 3.93 172 305 clay
loam
15-30 cm.  4.33 0.231 0.56 4.61 260 730 clay
loam
i’mﬁay 0-15cm. 4.89 0.155 0.24 3.10 619 555 clay
15-30 cm.  4.27 0.149 0.22 2.97 145 446 clay

wasUgn
bEUNY 0-15cm. 3.89 0.233 0.19 4.66 682 225 clay
loam
15-30 cm.  3.94 0.151 0.17 3.02 494 144 clay
loam
Judiey  0-15cm. 463 0.193 0.07 386 583 475  clay
15-30 cm. 4.95 0.120 0.08 2.40 186 275 clay




FANTNNIAKLINT 2 FUVUNITHAANTIENOUVBINTTUTTN 1 (NAINs) dols
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51815 5707 d1uu Huku

Jogns 46-0-0 750 U1/50 Alandu 50 NFuxT11 fux6 st =213.3 nn. 3,199.5
Jogns 25-7-7 930 U1/50 Alandu 50 NFuxT11 fux6 Ass =213.3 nn. 3,199.5
Jogns 16-16-16 930 U1/50 Alandu 50 N3uxX711 fux5 A%4=177.75 nn, 3,306
Jogns 18-46-0 875 UW/50 Alandu  150n¥ux 711 fux2 a%s =213.3 nn. 3,732.75
Joans 13-13-21 1050 U1/50 Alan¥y  150n3ux 711 fux2 A%t =213.3 . 4,479
Jgans 0-0-60 850 U1n/50 Alan¥u  150n¥ux 711 fux2 a¥s =213.3 nn, 3,626
asinfinaesininos 225 UW/U79 1970 225
a15Adinessnae 650 UM/ 1970 650
asiaflloUasiuniu 250 UW/U79 1970 250
asafilalulaunlea 450 UIN/U99 1999 450
asinilneadiia-axgilillen 650 U/UIA 1970 650
AstAlASUUAT 350 U/918 1"%9 350
AvdeugnaIeviow 5 U/ie 711 ve 3,555
st Indmsumdusu 15 uw/an 711 wile 10,665
AIQIviBLATENANERNAN 1450 00%/%e 1 49 1,450
ﬁﬂLﬁ?Jaﬂ%UfjuuQﬂﬂﬁas 450 VIN/%e 1 e 450
Ansfusetn 8 AnsAfon 30 UW/ARs 72 a95/9 Lhou 2,160
A1ANYAvIaY Lavuan 5 /e 711 vie 3,555
e YieLATe HAABLASE 6.5 UNN/Au 711 Ay 4,621.5
AalneLau wulausy 1.5 U/Au 711 $u x 2 Ads 2,133
ANYILALNA AR 500 um/ls 4 ady 2,000
A191ausulade 300 UW/ASe 8 Adq 2,400
R RIERR e 100 Um/Ase 200 Yu 20,000
AN NNUETTLAL] 400 vn/Ass 3 A% 1,200

TIAUNY

78,307.25
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PN Y a % ada i ]
AT WANANUINT 3 G]‘Ll‘Vql‘Llﬂ']iﬁ\laG]ﬂarJUﬂ@ﬂm@ﬂﬂiiiﬂﬁw 2 @@13

51815 5901 T Huku

Jomanyada 30 U/10 Alan3u 5 nAXT711 fiu =3555 An. 10,665
Uo 20-10-10(uaidenaied) 11.86 vw/Alansu 200 nFux711 Aiux 2 p¥s =284.4 nn. 3,373
Uo 13-13-21(waidenauies)  13.46 v/ Alandu 200nSux 711 Aux2 pds =284.4 nn. 3,828
asiallnaaslnines 225 U/ 1 970 225
a9AtnesTIAae 650 U/ 1 979 650
asialllaUasiuniu 250 U/ 1 979 250
AmaRugNa Loy 5 UIN/HUB 711 %D 3,555
st uAn Sudy 15 vw/an 711 e 10,665
AIQIviBLATENANERNETN 1450 U/ 1 i 1,450
Adeniuduynndae 450 U/ 1 %o 450
Aninsusatn 8 AnsAfou 30 Uw/ans 72 n3/9 U 2,160
A1d19YAvaY Lavuan 5 U/ 711U 3,555
AR HeLpe HAABLATE 6.5 UIN/Au 711%u 4,621.5
A1dalnglau wulauay 1.5 /6w 711 du x 2 ads 2,133
AN AR 500 ww/lg 4 p¥q 2,000
A1k ulE e 300 Ua/ASs 8 A3 2,400
Ansusausni 100 vn/mds 200 Tu 20,000
AN UETTLAL] 400 v/Ass 2 %y 800

FAUAUYY

72,7180.50




PN Y a % ada i ]
H1TNANANUINKT 4 G]‘Ll‘Vql‘Llﬂ']iﬁ\laG]ﬂa'JEJ‘V"E)lJ?J@\‘]ﬂ?ilI']ﬁ‘V] 3 @@13
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51815 5901 T HuiEy

Jomanyada 30 U/10 Alandu 5 ANx71L A =3555 nn. 10,665
Jeggns 20-10-10 900 UW/50 Alandy 200 N¥ux711 Fux 2 At =284.4 nn. 3,373
Jogns 13-13-21 1050 UW/50 Alan3u  200n3ux 711 Fux2 ATs =284.4 nn. 3,828
AT ALULA 300 U/Ass 4 %y 1,200
asinfinaesininos 225 UIN/V9 1999 225
a15Adnesinas 650 UIN/276) 1 979 650
asiaflloUasiuniu 250 UIN/279 1 7@ 250
AmRugNa Loy 5 UIN/HUB 711 %D 3,555
st UAn Sy 15 uw/an 711 e 10,665
AIQIiBATENaERNEAT 1450 Um/ve 1 i 1,450
ﬁ%%aﬂ%uﬁﬂaﬂﬂéda 450 UI/4e 1 %® 450
Ainsusenh 8 AnsAdou 30 Uw/ans 72°803/9 Wou 2,160
ANdYAnY WazUan 5 UIN/HU 711 e 3,555
AR HeLpe HAABLATE 6.5 U/l 711 AU 4,621.5
Adalnglay yulaudy 1.5 U/ 711 du x 2 ads 2,133
AN AR 500 uw/ls 4 pdq 2,000
A131ausulade 300 UW/A%a 8 ada 2,400
Anauseusni 100 vin/mds 200 Tu 20,000
AN WU LA 400 v/Ass 2 s 800

FAUAUYY

73,980.50




PN Y a % ada i ]
AT NANANUINY 5 G]‘Ll‘Vql‘Llﬂ']iﬁ\laG]ﬂarJUﬂ@ﬂm@ﬂﬂiiiﬂﬁw 4 @@13
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51815 5901 T HuiEy

Jomanyada 30 U/10 Alandu 5 ANx71L A =3555 nn. 10,665
Jggns 20-10-10 900 UW/50 Alandu 200 n¥ux711 fux 2 A%y =284.4 nn. 3,009

Jogns 13-13-21 1050 UW/50 Alan3u  200n3ux 711 Fux2 ATs =284.4 nn. 3,587
AT ALULA 300 U/Ass 4 %y 1,200
asinfinaesininos 225 UIN/V9 1999 225
asAdinesinas 650 UIN/276) 1 979 650
asiaflloUasiuniu 250 UIN/279 1 7@ 250
AmRugNa Loy 5 UIN/HUB 711 %D 3,555
st UAn Sy 15 uw/an 711 e 10,665
AIQIiBATENaERNEAT 1450 Um/ve 1 i 1,450
ﬁ%%aﬂ%uﬁﬂaﬂﬂéﬁa 450 UI/4e 1 %® 450
Ainsusenh 8 AnsAdou 30 Uw/ans 72°803/9 Wou 2,160
ANdYAnY WazUan 5 UIN/HU 711 e 3,555
AR HeLpe HAABLATE 6.5 U/l 711 AU 4,621.5
Adalnglay yulaudy 1.5 U/ 711 du x 2 ads 2,133
AN AR 500 uw/ls 4 pdq 2,000
A131ausulade 300 UW/A%a 8 ada 2,400
Anauseusni 100 vin/mds 200 Tu 20,000
AN WU LA 400 v/Ass 2 s 800

FAUAUYY

73,375.50




AITNNANUINT 6 FUVUNITNEANSIENOUTBINTINITN 5 sials
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51815 5901 T Huku

Jomanyada 30 U/10 Alandu 5 ANx71L A =3555 nn. 10,665
Jeggns 20-10-10 900 UW/50 Alandy 200 N¥ux711 fux 2 AS1 =284.4 NN, 2,638.5
Jogns 13-13-21 1050 U1n/50 Alan¥u  200n3ux 711 fux2 Ay =284.4 nn. 3,346

AT ALULA 300 U/Ass 4 a¥q 1,200
asinfinaesininos 225 UIN/V9 1999 225
a15Adnesinas 650 UIN/276) 1 979 650
asiaflloUasiuniu 250 UIN/279 1 7@ 250
AmRugNa Loy 5 UIN/HUB 711 %D 3,555
st UAn Sy 15 uw/an 711 e 10,665
AIQIiBATENaERNEAT 1450 Um/ve 1 i 1,450
@hl,%aﬂ%uﬁurﬂﬂﬂﬁw 450 UI/4e 1 %® 450
Ainsusenh 8 AnsAdou 30 Uw/ans 72°803/9 Wou 2,160
ANdYAnY WazUan 5 UIN/HU 711 e 3,555
AR HeLpe HAABLATE 6.5 U/l 711 AU 4,621.5
Adalnglay yulaudy 1.5 U/ 711 du x 2 ads 2,133
AN AR 500 uw/ls 4 pdq 2,000
A131ausulade 300 UW/A%a 8 ada 2,400
Anauseusni 100 vin/mds 200 Tu 20,000
AN WU LA 400 v/Ass 2 s 800

FAUAUYY

72,764.00







