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Development of Technhology in Fertilizer Utilization to Increase Yield of Rubber
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ABSTRACT

The objective of project was to find an appropriate fertilizer utilization technology to
increase potential yield of rubber. The field trials were conducted on smallholders who were
rubber producers in traditional and nontraditional areas during August 2002 to September
2005. The comparison of 3 different input fertilizers for rubber namely farmers’ practices,
recommended and high input treatment were made. The results showed that farmers’
practice treatment was as low input as 68.1 % of the nutrient recommended rates of N, P
and K, having the lowest yield of rubber. The highest yield of rubber was obtained from the
high input treatment which included the application of inorganic fertilizer containing the
maximum rate of N, P and K. In additional, the recommended input was not only treatment
which sufficient rate was supplied to meet the rubber requirements but also high yield was
obtained. Moreover, leaves analysis indicated sufficiency of N, P and K but soil fertility also
increased the rubber productivity. Furthermore, the economic analysis showed that the
rubber productions were profitable, particularly with the recommended and high input

ireatment.

'Key words : inorganic fertilizer, nutrient, rubber (Hevea brasiliensis)
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Table 1. Piace, area and clone of rubber cultivation in 2002-2005
Field Suitable Spacing Area Tapping Age Farmers’ practice (P1)
trials area Hevea clone {m) (rai} system {yr) Formula Rate
Traditional area
PKM1 LQ RRIM 600 3x7 7 1/38 2d/3 11 15-7-18 450 gm/te/fyr
PB 235
PWT’ X BPM 24 3.5x7 12 1/38 d/2 11 15-7-18 1 kg/tr/yr
PWT2 , BPM 24 3x8 15 1/38 dA 11 15-7-18 80O g/tr/yr
F‘PK1 Lz RRIM 800 3x8 12 1/38 dri 11 15-7-18 1 kattfyr (1% yr)
20-8-20 1 kg/trfyr
(@yr, 2003 and 3" yr)
F’F’K2 . BPM 24 3x8 9 1/28 2d/3 11 16-11-14 1 kg/triyr
PF!N1 L2 PB 235% 3x8 20 1/38 3d/4 13 15-7-18 500 gfarfyr {1% yn)
BPM 24 1,280 g/tryr (2™n)
PR 255 no input {3 yn)
PRN2 L2 BPM 24 2.75x7 12 1/28 d/2 11 30-5-18 250 gitrfyr (1%yr)
500 gfir/yr
(2™yr and 3%%n)
Non traditional area
PCH% L3 RRIM 600 257 10 1/385 2d/3 12 30-5-18 600 g/triyr
with organic
fertifizer
PC[—i:_a La RRIM 600 2.5%7 10 1/3% 2d/3 12 30-5-18 1 kgftefyr
F‘CH3 L3 RRIM 600 2.5x7 10 1/3% 2d/3 12 30-5-18 1 koftr/yr
PBR1 L3 RRIM 600 2x8 12 1/28 2d/3 12 30-5-18 600 gfirfyr
F’BR2 LS RAIM 800 3x6 7 1728 2d/3 i3 15-15-15 650 g/triyr
PNK2 l.ﬂ RRIM 800 2.5x7 15 1/385 2d/3 13 30-5-18 1 kofirfyr
with organic
fertilizer

Pi’(M1 = Krabi, PWT1, PWT2 = Phangnga, PPK}, PPKz, = Phuket PRN1, PRN2 = Ranong, PCH1. F’CH2 =
Prachin Buri, PBR1, PBR2 = Buri Rum, F’NK2 = Nong Khai ; L2 = yield potential 250-400 kg/raifyear
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Table 2. Cultural practices of rubber cultivation from traditional and non traditional areas

in 2003-2005
Field trials Planting Tapping Tapping day Average 3 yrs
(treefrai)  (treefrai) 1% yr (2003} 2™ yr (2004) 3" yr (2005) Tapping day

Traditional area

PKM, 76 73 149 148 95 131
PWT, 65 53 108 89 142 113
PWT, 66 58 242 153 112 169
PPK, 76 70 159 107 N 119
PPKQ 66 61 103 67 60 76
PRN, 66 52 179 135 127 147
PRN, 83 55 112 100 74 95
Average 71 60 150 114 100 121
Non traditional area

PCH, 91 84 120 120 62 100
PCH, 91 84 110 110 - 110
PCH, 91 72 120 Q0 55 88
PBR, 100 91 130 130 - 130
PBR, 88 65 120 120 - 120
PNK, 91 80 140 179 93 137
Average 92 79 123 125 70 106
Total average 81 70 136 119 85 113

F’Ki\/i1 = Krabi, PWTq, PW‘I‘2 = Phangnga. PPK}. PPKZ. = Phuket PRN, F’F%N2 = Ranong, PCHt, PCH2 =

Prachin Buri, PBR , F’BF&2 = Buri Rum, PNK2 = Nong Khai
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Table 3. Chemical and physical scil properties of traditional and non-traditional areas at

(-3 em depth in 2002

Depth (0-30 cm)

Soil properties Optimum
Traditional area Non traditional area
pH 43 -50 43 - 64 45 -55
Organic carbon (%) 0.58 — 1.66 045 - 147 050 ~15
Organic matter (%) 1.03 - 2.87 0.79 — 2.52 10-25
Nitrogen (%) 0.06 — .14 0.04 - 013 0.10 — 0.25
Available P (ppm) 12 - 48 12 — 45 11 - 30
Available K (ppm) 20 - 77 20 - 69 > 40
Exchangeable cation {me/100 g)
Ca 0.08 — 1.73 024 - 797 > 0.30
Mg 0.10 - 0.85 021 — 167 > 0.30
CEC (me/100 g) 7-23 3-20 11 -15
Texture Sandy Loam — Clay L.oam Sandy Loam — Clay Loam 8andy Loam - Clay Loam
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32.33 nn/13A) (Table 4)
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Table 4. Rates of nutrient application to rubber in the field trials in 2003-2005

Field Farmers’practice {P 3) Total Recommended (P 2) Total High input (Pa) Total
Trials N PZO5 Kgo {kg/raifyr) N P205 KO (kgfrailyry N PO, KEO {kg/raifyr)
Traditional area

f’KMI 495 231 584 132 218 365 1314 387 333 5.55 1998 588
PWT! 7.8 3.64 9.36 208 156 26 936 276 24.75 4,13 1485 437
PWT2 42 1.96 504 12 17.1 285 1026 302 2786 46 1656 488
PF’Kl 12.65 529 1334 3128 2186 36 1286 3816 312 52 1872 551
PF'K2 9.76 6.71 854 250 186 31 1116 329 276 46 1685 488
PRN, 42 1.96 504 112 6.5 275 99 292 2475 413 1485 437
PRN2 72 1.25 43 1272 168 28 1008 207 234 39 1404 413
Average 7.25 3.29 7.37 1791 183 305 1098 3233 275 459 1638 4847
Non iraditional area

PCH1 15 25 9 265 252 4.2 1512 445 378 63 2268 668
F’CH2 252 4.2 1512 445 252 4.2 1512 445 378 6.3 2268 668
F‘CH3 218 36 1296 382 216 36 1296 382 324 5.4 1944 572
PBFZ1 16.8 2.8 1008 297 267 445 1602 472 408 6.8 2448 721
F’BRQ 5.7 57 57 17.1 204 34 1224 360 315 525 189 558
PNK? 23.4 3.9 1404 413 243 405 1458 429 375 625 225 66.2
Average 17.95 378 1115 32388 239 398 1434 4222 313 605 2178 5813
Total average 1286 3.53 928 2535 214 3.51 1266 3727 294 532 19.08 53.80

PKM, = Krabi, PWT, PWT2 = Phangnga, PPK, PPK,. = Phuket PRN PRN, = Ranong, PCH , PCH2
Prachin Buri, PBR%, PBR2 = Buri Rum, F’NK2 = Nong Khai
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Table 5. Rubber yields (g/tree/tapping) in the field trials

Field 1% yr 2003 2" yr 2004 3" yr 2005 Average 3 years Total
trials average
p1 Pz P: P1 Pz Pa P1 Pe Ps P1 pz P: {g/t/t)
Traditional area
PKM1 436 431 458 372 358 371 353 300 330 387 363 386 379
F‘WT1 538 632 597 470 630 647 666 687 794 558 650 679 629
F’WT2 269 313 338 225 268 275 221 276 344 238 281 318 279
PP}(1 328 271 318 345 2r9 427 435 3%4 602 369 35 449 378
PF‘K2 507 5850 579 3841 399 436 344 442 401 411 484 472 449
PRN, 402 379 374 478 417 439 456 493 578 445 430 464 446
PRN? 368 527 598 343 523 562 363 508 500 358 518 553 477
Average 407 443 466 373 408 451 405 443 507 395 431 475 434
Non traditional area
F‘GH1 385 372 386 373 372 405 493 477 556 407 407 452 422
F’GH2 287 284 304 319 324 352 nd nd nd 303 304 328 312
PCH3 393 389 400 412 421 428 447 475 476 417 428 434 428
PBR, 235 289 271 267 286 296 nd nd nd 25.1 278 283 271
PBF(Z 259 273 280 340 333 328 nd nd nd 30.0 303 304 302
PNK2 256 250 288 236 224 253 248 178 193 247 217 245 238
Average 298 306 323 325 327 343 396 377 408 321 323 341 328
Total average 352 375 304 349 368 39.7 400 368 458 358 37.7 408 3381

PKM, = Krabi, PWT, PWT, = Phangnga, PPK, PPK, = Phuket PRN, PRN, = Ranong, PCH.. PCH, =
Prachin Buri, PBR1. PBR, = Buri Rum, F‘NK2 = Nong Khai ; P = farmers’ practice , P, = recommended and

P3 = high input
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Table 6. Rubber vields (kg/rai} in the field trials

Field 1% yr 2003 2" yr 2004 3" yr 2005 Average 3 year Total
trials P P P P P PP PP P P P average
1 2 3 1 2 3 1 2 3 1 2 3
Traditional area
PKM1 481 469 505 396 381 412 241 205 235 373 352 384 370
PWT1 308 355 368 218 286 299 482 507 586 336 383 418 379
PWT, 378 439 508 186 217 252 134 173 231 233 276 331 280
PPK: 360 310 349 255 215 315 273 258 378 296 261 347 301
PPKE 319 351 364 156 166 178 126 164 147 200 227 230 219
PFRN1 360 434 388 289 281 314 278 326 396 309 347 366 M
F‘RNE 243 330 342 199 288 288 156 207 196 199 275 279 251
Average 350 384 403 243 262 285 241 263 310 278 303 336 306
Non traditional area
PCH1 358 375 399 376 375 408 257 248 290 330 333 366 343
PCH? 248 246 262 207 210 228 177 188 18¢ 228 228 245 234
PCH3 363 359 367 381 389 394 ND ND ND 307 312 317 312
F’BF{1 284 311 320 323 331 351 ND ND ND 303 321 335 320
PBR, 180 222 235 236 271 275 ND ND ND 208 247 255 237
PNK; 279 280 335 325 329 380 148 121 135 251 243 283 259
Average 285 299 320 308 318 339 194 185 205 271 281 300 284
Total average 318 341 362 276 290 317 218 224 258 274 292 318 295

ND = none detected

PKM, = Krabi, PWT{. PWT2 = Phangnga, PPK, PPKZ. = Phuket PRN. PRN, = Ranong, PCH . PCHZ = Prachin Buri, PBR
PBF!2 = Buri Rum, PNKQ = Nong Khai ; P1 = farmers’ practice . P = recommended and I'-"3 = high input
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Table 7. Marginal rates of return( MRR) in the field trials in 2003-2005

Field Treatment A\le!age yem Expe”d“u[e g Income Inc eased neome Increased
tria [kg . !] (ballh‘ fal, (bﬂllﬂlal] [bahUl‘al) { n}

Traditiona! area

PKM P, 373 363 18850 |

P, 352 803 17.600 - 1,050 440 ND

P, 384 1,221 19,200 550 418 132
PWT P, 336 520 16.800

P, 383 572 19,150 2350 52 4519

P, 418 913 20,900 1,750 341 513
PWT, P, 233 450 11,650

P, 276 627 13,800 2150 177 1214

P 33 1,012 16,550 2,750 385 714
PPK P, 206 725 14,800

P, 261 792 13,080 -1.750 87 ND

P, 347 1,144 17,350 2,550 419 609
PPK, P, 200 641 10,000

P, 227 682 11,350 1,350 41 3203

P, 230 1,012 11,500 150 330 45
PRN, P, 309 308 15,450

P, 347 605 17.350 1,900 207 638

P, 366 a0g 18,300 950 303 314
PRN, P, 199 264 9,950

P, 275 516 13,750 3.800 352 1079

P, 279 858 13,950 200 242 83
Non traditional area
PCH, P, 330 807 16,500

P, 333 924 16,650 150 27 555

P, 366 1,388 18,300 1,650 462 357
PCH, ¥ P, 228 924 11,400

P, 228 924 11,400

P 245 1,386 12,250 850 462 184
PCH_ P, 307 792 15,350

P, 312 792 15,600

P, 317 1,188 15,850 500 396 128
PBR, P, 303 514 15,150

P, 321 a79 16,050 ago 365 246

P, 335 1,502 16,750 700 523 134
PBR, P, 208 415 10,400

P, 247 748 12,350 1,950 333 585

P, 255 1,155 12,750 400 407 98
PNK, ¥ P, 251 858 12,250

P, 243 891 12,150

P 283 1375 14,150 2,000 484 413

]

¥ Calculated from the fertilizer price at 10 baht/kg and hired labour cost for fertilizer application at 1 baht/kg
¥ Calculated from rubber price at 50 baht/kg
¥ Nutrient of application in farmers’ practice, (P1) was the same as recommendation (P2)
F’Ki\.ﬂi1 = Krabi, PWT1, PWT2 = Phangnga, PPK1. PPKQ, = Phuket PRN1, PRN2 = Ranong, PCH1, F’CH2 =
Prachin Buri, PBR}. PBF{2 = Buri Rum, PNK2 = Nong Khai
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Table 8. Effects of fertilizer application to chemical soil properties at depth 30 cm from the

surface

Traditional area

Non traditional area

Soil properiies

Pre-treatment {2002) Post-treatment (2005}

Pre-treatment {2002)  Post-treatment (20085)

pH 43 - 50 382 — 551 43 - 64 43— 61
Organic carbon (%) 0.58 — 1.66 0.65 — 1.81 045 — 147 046 - 1.1
Organic matter (%) 1.03 - 2.87 111 - 313 0.79 - 252 064 — 193
N (%) 0.06 — 0.4 0.06 — 0.15 0.04 - 0.13 0.04 -~ 010
Available P (ppm) 12 —- 46 2 - 81 12 - 45 3-29
Available K (ppm) 20 - 77 34 — 160 20 - 69 12 -~ 80
Exchangeable cation (me/100 g)
Ca 0.08 - 1.73 0.04 — 1.39 024 - 797 0.10 — 1.86
Mg 0.10 - 0.85 014 - 0.74 021 - 167 0.10 - 093
Table 9. Trace elements (ppm) in the field trials in 2005
Nutrient Nutrient level Low Very high
{(ppm} Traditional area Non traditional area  (deficiency) (toxic)
Fe 17681 — 1336 1535 — 125.68 <30 - 35
Mn 2.23 — 31.91 8.36 - 44.74 <2-4 > 150 — 220
Zn 018 - 2.08 0.15 - 0.80 <040 - 06 >10-20
Cu 0.08 — 1.97 0.16 — 0.55 <08-10 >17 - 25
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Table 10. Effects of fertilizer application on concentration of nutrient (%) in rubber leaves

Nutrient

Traditional area

Non traditional area

Optimum
(%) Pre-treatment (2002} Post-treatment {2005} Pre-treatment (2002) Post-treatment (2005}
N 211 -389 246 - 3.68 261-362 261-39 330-370
P 015-028 008-020 019-034 019-228 020-025
K 073-170 075-168 033-106 033-106 135-165
Ca 040-095 016-058 083-213 0.36-228 -
Mg 032-099 022-039 038-0680 030-060 020-025
Table 11. Trace elements (ppm) in rubber leaves tissue in 2005
Nutrient Nutrient level Low Very high
{ppm) Traditional area Non traditional area  (deficiency) (toxic)
Fe 61 — 108 93 ~ 240 < 50 250
Mn 132 - 714 61 — 818 < 45 45 — 150
Zn 1421 - 79.0 18.07 — 33.42 < 20 25 - 150
Cu 0.35 - 6.60 0.90 ~ 4.91 <4 4 -20
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Table 12. Tapping panel dryness of rubber trees in 2004

Field Tapping panel dryness (%) Average
trials P P P (%)

1 2 3

Traditional area

PKM, 2.8 2.1 16 22
PWT, 3.1 2.0 19 2.3
PWT, 57 32 36 42
PPK 59 3.0 4.0 43
PPK, 39 4.0 6.7 49
PRN, 12.0 56 58 7.8
PRN, 2.8 2.9 2.8 28
Average 52 3.3 38 41
Non fraditional area

PCH, 7.7 5.2 6.7 6.5
PCH, 7.2 36 286 45
PCH3 55 59 42 47
PBR, 102 9.9 10.0 10.0
PBR, 156 14.4 115 138
PNK, 17.1 12.3 10.2 13.2
Average 10.6 8.6 75 88
Total average 79 8.0 56 6.5

PKM1 = Krabi, PWT1, PWT2 = Phangnga. PPK1, PPKE, = Phuket PRN}, PRN2 = Ranong, PCH1,
PCH2 = Prachin Buri, PBR1, PBR2 = Buri Rum, PNK2 = Nong Khai ; P1 = farmers’ practice,

P2 = recommended and P3 = high input
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