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Long-Term Nutrient Management with Organic Materials, Organic Fertilizers
and Chemical Fertilizers in Cassava Plantations on Yield and Carbon

Sequestration in Soil.
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ABSTRACT

Study on fertilizer management and cropping systems in long-term production of cassava to
maintain soil fertility and stabilize cassava production. Appropriate soil and plant nutrient management
when growing cassava continuously for a long time, can maintain soil productivity and soil fertility.
Cassava cultivation system should be manasged using integrated fertilizers between chemical fertilizers,
organic fertilizers, and organic waste management to improve soil fertility. The object of this project was
to study the plant nutrient management for long-term cultivation of cassava with organic materials,
organic fertilizers, and chemical fertilizers in cassava plantation areas and to increase cassava productivity.
Changes in soil carbon and nutrient content to maintain soil fertility. The experiment was conducted in
sandy loam soil; Korat soil series at Nakhon Ratchasima Agricultural Research and Development Center
and Yasothon soil series at Khon Kaen Field Crop Research Center and in sandy clay loam; Huay Pong
soil series at Rayong Field Crops Research Center. This experiment was conducted in randomized
completed block design with 4 replicates and 8 treatments, consisting of 1) without fertilizer (0-0-0) 2)
chemical fertilizer at 16-0-0 kg N-P,0s5-K,O per rai (16-0-0) 3) chemical fertilizer at 16-8-0 kg N-P,Os-
K20 per rai (16-8-0) 4) chemical fertilizer at 16-0-16 kg N-P,0s-K,0 per rai (16-0-16) 5) chemical fertilizer
at 16-8-16 kg N-P,05-K,0 per rai (16-8-16) 6) chemical fertilizer at 16-8-16 kg N-P,0s-K,O per rai combining
with organic fertilizer at the rate of 1 ton per rai (16-8-16 + CP) 7) chemical fertilizer at 16-8-16 kg N-P,Os-
K20 per rai combining with cassava residues at the rate of 3 ton per rai (16-8-16 + CR) 8) cassava residues
at the rate of 3 ton per rai without chemical fertilizer (0-0-0 + CR)
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The result showed that the nutrient management by application of chemical fertilizers, organic
fertilizers and cassava residues had affected the changes of soil fertility and cassava yield in sandy loam
and sandy clay loam. Nutrient and soil management by applying chemical fertilizer at 16-8-16 kg N-P,Os-K,O
per rai combining with cassava residues (leaf and stalk) at rate of 3 tons per rai, gave the highest cassava
yield. Nutrient management by incorporated cassava residues and organic fertilizer combining with
chemical fertilizer, by using chemical fertilizer rate at 16-8-16 kg N-P,O5-K,0 per rai combined with organic
fertilizer rate at 1 ton per rai and using chemical fertilizer rate at 16-8-16 kg N-P,O5-K,O per rai combining
with cassava residues rate at 3 tons per rai, can maintain soil fertility and soil organic carbon and organic

matter content in soil.
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A15197 5.2 wandnvesdud Uenaaniinsdnanissinemnsiivszereninigiandunie Yedun
U 2560/61 - 2563/64

Sy wazyoiail

AS5438

wawan (nn./ls)

1 2560/2561 1 2561/2562 1 2562/2563 U 2563/2564 \nde
YARUELHAST 2. VU
0-0-0 774 c 584 d 950 d 968 d 819 d
16-0-0 1,814 ¢ 1,604 cd 1,312 cd 1,898 cd 1,657 cd
16-8-0 1,813 ¢ 1,914 ¢ 2,154 bcd 1,807 cd 1,922 ¢
16-0-16 2,863 bc 2,771 bc 3,335 abc 3,333 bc 3,076 b
16-8-16 3,242 abc 3,713 ab 3,702 ab 3,882 ab 3,635 b
16-8-16+CP 6,071 a 2,730 bc 3,497 ab 3,818 ab 4,029 ab
16-8-16+CR 5,552 ab 4,309 a 4,187 ab 5,350 a 4,840 a
0-0-0+CR 2,573 bc 1,786 ¢ 4,523 a 3,732 ab 3,154 b
\nde 3,088 2,426 2,958 2,958 2,893
F_test x x x x o
CV (%) 34.58 33.42 47.91 38.9 24.5
YARULATIY 2.UATIIVENN
0-0-0 2,875 c 2,863 3,650 918 b 2577 b
16-0-0 3,661 bc 3,308 4,658 2,262 a 3,472 a
16-8-0 4,542 ab 3,798 5,475 1,012 b 3,707 a
16-0-16 4,342 ab 3,229 4,192 495 b 3,065 ab
16-8-16 4,565 ab 3,106 3,913 673 b 3,064 ab
16-8-16+CP 5,167 a 3,822 4,433 933 b 3,589 a
16-8-16+CR 4,192 abc 3,346 4,092 736 b 3,092 ab
0-0-0+CR 4,367 ab 3,492 5,167 1,337 ab 3,591 a
\de 4,214 3,371 4,448 1,046 3,269
F-test * ns ns * *
CV (%) 20.3 18.0 26.7 62.1 14.6
YaRuiglle 2.58899
0-0-0 2,289d 1,202 d 1,560 cd 539 e 1,398 d
16-0-0 3,471 c 1,520 cd 2,167 bc 1,227 b 2,096 cd
16-8-0 2,108*d 1,649 cd 2,644* b 1,093 b 1,874 cd
16-0-16 5362 b 2,981 ab 2,734 b 4,734 b 3,953 ab
16-8-16 5,841 ab 2,787 b 2,553 b 3,487 a 3,417 abc
16-8-16+CP 6,488 a 1,206 d 1,263 d 1,108 b 2,516 bcd
16-8-16+CR 5,555 b 3,609 a 4,316 a 4,674 a 4,539 a
0-0-0+CR 2,635d 2,019 c 2,615 b 1,087 b 2,089 cd
\de 4,219 2,121 2,482 2,244 2,735
F_test o . e o o
CV (%) 12.5 22.6 223 26.0 35.0

Means followed by the same letter within a column are not significantly different at 5 % level of probability using
Duncan Multiple Range Test (DMRT), **: Significant at 1%, *: Significant at 5%
Remark: 16-8-0% 1w (root rot) U 2560/2561 U 2562/2563
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M159f 5.3 wWoesidusuwlwewiuduzudaniinisdnnissmemnsiivssezennieianduvie Yedunse uas
Jeuail U 2560/61 - 2563/64

AS5UIT Wasidumuwla

1 2560/2561 U2561/2562 1 2562/2563 1 2563/2564 \nfe

YARUELHAST 2. VU

0-0-0 274 a 24.4 a 259 a 24.8 a 25.6 a
16-0-0 237 ab 20.2 cd 25.0 ab 23.4 ab 23.1 bc
16-8-0 235b 19.4d 220b 225b 219c
16-0-16 25.7 ab 23.0 ab 24.2 ab 238 ab 242 b
16-8-16 235b 225 ab 225 ab 23.0 ab 22.9 bc
16-8-16+CP 243 ab 19.8d 24.7 ab 229 ab 22.9 bc
16-8-16+CR 24.8 ab 22.9 ab 22.9 ab 23.9 ab 236 b
0-0-0+CR 239 ab 22.2 bc 23.8 ab 24.0 ab 235D
\nde 24.6 21.8 23.9 239 235
Fotest x * * o
CV (%) 5.45 6.49 9.91 5.84 3.9
YARULATIY 2.UATIIVENN
0-0-0 30.6 ab 29.7 30.8 310b 305 a
16-0-0 29.5 ab 28.3 30.9 29.0b 29.4 ab
16-8-0 30.7 ab 30.0 317 305b 30.7 a
16-0-16 283 ¢ 274 30.1 268 28.2b
16-8-16 29.0 bc 26.5 30.8 304 b 29.2 ab
16-8-16+CP 318 a 28.7 30.2 30.2b 30.2 ab
16-8-16+CR 28.8 bc 289 29.9 340 a 30.4 ab
0-0-0+CR 30.8 ab 29.8 315 2710 c 29.8 ab
\nde 29.9 28.6 30.7 29.9 29.8
F-test * ns ns > ns
CV (%) 4.3 59 2.7 4.4 a7
YaRuiglle 2.58899
0-0-0 279 a 25.7 a 24.5 ab 253 259 a
16-0-0 245 ¢ 223b 20.7 e 23.7 228 ¢
16-8-0 25.6* bc 227b 21.1* de 223 23.0 bc
16-0-16 25.3 bc 233 ab 22.7 cd 24.7 24.0 bc
16-8-16 26.6 abc 23.2 ab 22.9 bc 24.3 243 b
16-8-16+CP 24.9 bc 20.6 b 175 f 223 21.3d
16-8-16+CR 26.2 abc 227b 22.1 cde 255 24.1 bc
0-0-0+CR 26.9 ab 256 a 251 a 258 259 a
\nde 26.0 233 22.1 24.3 239
F_test o o o s o
CV (%) 5.0 7.7 52 7.6 3.6

Means followed by the same letter within a column are not significantly different at 5 % level of probability
using Duncan Multiple Range Test (DMRT), **: Significant at 1%, *: Significant at 5%
Remark: 16-8-0% #au1 (root rot) U 2560/2561 way U 2562/2563
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A15190 5.4 wandnulaveuiudUsnaaniinisdinnssnenmsiivsrezeninieiansun
U 2560/61 - 2563/64

N353 nanaauls (nn./1s)
7 2560/2561 T 2561/2562 U 2562/2563 1 2563/2564 Laﬁla
YARUELHAST 2. VU
0-0-0 212 b 142 e 246 d 236 d 209 c
16-0-0 430 b 322 de 332 cd 444 cd 382 ¢
16-8-0 427 b 377 de 490 bcd 406 cd 425 c
16-0-16 727 ab 641 bc 829 abc 786 bc 746 b
16-8-16 777 ab 826 ab 849 ab 886 ab 835 Db
16-8-16+CP 1,463 a 538 cd 839 abc 864 b 926 ab
16-8-16+CR 1,380 a 976 a 957 ab 1,276 a 1,147 a
0-0-0+CR 615 b 397 cd 1,068 a 899 ab 745 b
\nde 754 527 701 701 677
Ftost x x x .
CV (%) 34.92 31.56 49.53 37.5 26.1
YARULATIY 2.UATIIVENN
0-0-0 880 c 848 1,126 284 bc 785d
16-0-0 1,086 bc 923 1,439 650 a 1,025 abc
16-8-0 1,394 ab 1,136 1,737 441 ab 1,177 a
16-0-16 1,230 abc 890 1,277 146 c 886 cd
16-8-16 1,345 ab 839 1,206 205 bc 899 cd
16-8-16+CP 1,647 a 1,107 1,340 423 abc 1,129 ab
16-8-16+CR 1,213 abc 978 1,217 250 bc 915 bcd
0-0-0+CR 1,343 ab 1,046 1,621 356 bc 1,092 abc
LQSEJ 1,267 974 1,370 344 988
F-test * ns ns * **
CV (%) 21.0 17.6 26.8 50.5 14.4
YaRuiglle 2.58899
0-0-0 881 d 308 d 383 de 137 ¢ 341 b
16-0-0 1,247 c 339 cd 488 cd 290 ¢ 591 b
16-8-0 777* d 375 cd 532* bcd 243 c 482 b
16-0-16 1,964 b 693 ab 619 bc 1,169 a 1,111 a
16-8-16 2,195 ab 646 ab 585 bcd 853 b 1,070 a
16-8-16+CP 2,356 a 251d 227 e 249 ¢ 271 b
16-8-16+CR 2,069 ab 825 a 951 a 1,182 a 1,257 a
0-0-0+CR 994 cd 517 bc 658 b 282 c 613 b
\nde 1,560 494 550 551 717
Ftest x x x o o
CV (%) 12.2 23.3 23.2 26.5 37.3

Means followed by the same letter within a column are not significantly different at 5 % level of probability
using Duncan Multiple Range Test (DMRT), **: Significant at 1%, *: Significant at 5%
Remark: 16-8-0% #au1 (root rot) U 2560/2561 way U 2562/2563
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