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ABSTRACT

Cassava has been growing in Thailand, resulting in a decrease in the soil's micronutrient
content due to crop removal and soil erosion. Symptoms of Zn deficiency in upper leaves are
now often occured, especially in the calcareous soils. Three experiments were conducted to
determine the response of Cassava varieties namely Rayong 72 and Kasetsart 50 to micronutrient.
The rate and method of four micronutrients had an significant and effect on fresh root yield
but not on starch content from the first experiment. The application of 0.8 kg Zn/rai io the
soil and sogking the cutting in 2% ZnSO]HQO for 15 minutes befere planting gave the
highest fresh root vield of 4579 and 4,567 kg/rai and starch content of 27.9 and 26.6%,
respectively. Then, the second experiment was conducted to determine the most effective
method and rate of applications of Zn to the same itwo varieties. Highest vyields were
obtained with three foliar applications of 4% Zn8047H20 1,2 and 3 months after
planting. The treatment was 243 baht/rai made an income of 685 baht/rai. It should be

recommended to farmers in the areas where Zn deficiency has been a serious problem in

gt definls nafimmanuas s nafeinaneaT 9g9nT N 10800

Field Crops Research institute, Department of Agriculture, Chatuchak, Bangkok 10200
gaﬁﬁﬁmﬁuﬁmmﬂus}’m:ﬁﬁam‘iaﬂ’i:msﬁﬂm 4 15 aIguAtinTINes wirsw 4 nma. 10120
Thai Tapioca Development institute (TTDI) 5th Floor, Lumpini Tower, Phraram 1V, Bangkok 10120
¥ guitdnsasaaiouutunani Uszdmadiuetdy nadnnainuas 999nT nvaL 10900

Centro Internacional de Agricultura Tropical (CIAT) in Asia, Department of Agriculture. Chatuchak. Bangkok 10900

24 TR N YINEAT ﬂ'ﬁ 22 @Aful 1 ANTIRN-LUEIEY 2547



cassava growing from the second experent.
The third experiment indicated that the
various treatments on rate and method of
specificed micronutrients had no effect on
fresh root vield and starch content at Maha
Sarakham, Roi Et and Ubon Ratchathani
provinces respectively. The response of
micronutrient on fresh root yield of Rayong
72 was higher than Kasetsart 50. It was
found that the symptoms of Mg deficiency
had been shown in lower leaves at Kalasin

province.
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Table 1. Effect of various methods and levels of application of B, Zn, Fe and Cu on the root

yield and starch content of two cassava varieties grown at the Research and

Development Centre of Thai Tapioca Development Institute, in Huay Bong, Nakhon

Ratchasima province in 2001/2002

Root yield {kg/rap Starch content (%)
Treatment
R72 KJ 58 Ave. Ave, R 72 KU 50 Ave, Ave,

108 4,583 4,054 4,310 24.9 28.2 255
2 016 kg Bfrarto sail 3508”4084 378" 23" ave 24 4"
3 0,32 kg Birae to soil 4697 4,070 4,579 248 286 256
4. (.5% Borax stake dip 4,871 4,198 4,535 241 282 251

4,273 25.1
5 02Zn 3,814 4,326 4,070 270 279 274
G 03 kg Zr/ral to saif 4,791 4,246 4,579 arz 286 279
7 16 kg Zrirai to solf 4,471 4,423 4,455 2714 276 273
8 2% Zn S0, 7 H,C steke dip 4,791 4,342 4,567 253 2715 268

4,407 27.3
9 OFe 4,567 4,375 4,471 24.4 250 247
10. 0 8 kg Fe/rai to soll 4,132 4,272 4070 228 259 243
11 16 lig Fefrai to sl 4,77% 4,038 4,407 248 262 254
12 5% Fe 50,7 H,U stake dip 4519 3,540 4 168 249 259 254

4,326 24.9
13. 0 Cu 4727 3,894 4,310 247 %3 250
14. 0.32 kg Cuf rat to soil 4,519 4,118 4,310 238 24 8 241
15, 0.64 Cufrat to soil 4503 4,246 4,375 56 27 4 265
16 08% Cu S0, 7H,0 stake dip 2798 2,758 3,253 242 245 2473

4,070 25.0
Average 4,455 4,058 26.6 24.3 26.4 25.6
CV (%) 14.4 6.4
Micronutnent ¥ methodsilevel " Ms
LSD  (kgfrai) 176
Vanely = NS
LSE ; (kgfrai) 160
Type of micronLtrizng Ms Me
Cther interactions ns g
Y Low vield and starch contenis due to competifion from near by trees in oneg replication
Soit properties: pH = 82, Organic matter = 1.7 %, Avalil F’QOﬁ = 23 ppm, Exchange_K2O = 20.08 me/100g,

Ca = 21.1 me/100g, Bo = 1.13 ppm., Zn= 0.28 ppm, Cu= 0.03 ppm. Fe= 0.04 ppm
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Table 2. Effect of various methods and levels of application of Zn on the root yield and
starch content of two cassava varieties grown at the Research and Development
Center of Thai Tapioca Development Institute, in Huay Bong, Nakhon Ratchasima

province in 2002/2003

Root yield kairai) Rarch cortert(s) Cost (bahtirai)

Treatment

R72 KU50 Ave. R72 KUS50 Ave. ZnSO," Labour Total
1. Check, no Zn application 2,176 2704 2,448 a 220 232 228 Q Q 0
2. Stake dip, 2%ZnS0, 2,879 2736 2.864 416 216 2286 221 z0 40 60
3. Stake dip, 4%2ZnSsQ, 2128 2752 2448 0 211 214 212 41 40 81
4, Stake dip, 6%2nS0, ¥ 2.544 2,352 2448 o] 228 221 22.3 61 40 101
5. Stake dip, 8%ZnS0, Y 2528 2240 2.384 -64 215 21.4 21.4 82 40 122
9. Soil applicatian, 0 BI(SIanrai 2,464 2,656 2,560 112 203 228 21.8 111 40 161
7 Sail application, 1 6k§2n/ra| 2624 3136 2,880 432 22.0 22.4 222 222 40 262
8. Soil application, 3.2kgZn/rai 2,656 3024 2,848 460 216 230 223 444 40 484
9. Soil application, 4.8kgZn/rai 3.088 3232 3,168 720 22.0 219 218 668 40 708
10. Foliar application 1%ZnS0, 2169 2320 2,256 ~182 198 211 203 30 120 150
11 Foliar applicaton 2%2ZnS0, 2,720 2336 2528 80 21.9 2295 222 &1 120 181
12. Fokar application 3%2Zns0, Y 2828 2736 2832 384 214 2Ms 216 a2 120 212
13. Foligr application 4%Zns0, ¥ 3648 3,104 3,376 g2g* 21.0 217 213 123 120 243
14 Stake 2% +08kgZn+1% fDIiaatf 3,504 2816 3,168 720 228 231 229 162 200 362
15 Stake 2% +0.8kgZn+2% faliagrf 3040 2608 2816 368 223 215 219 193 200 383
16. Bfake 2% +08KkgZn+4% foliar 3,008 3136 3.072 642 239 24.7 243 254 260 454
Average 2,68 2,752 2,752 217 223 22.0
CV (%) 16.7 8.9
Zn appiication x methodsfievel Ns Ns
Varety Ns i
LSG 0.5 (kgiral) 63
Tr2atment of Zn NS Ng
Qther interaction Ng Ng

A

1 kgZnSO, = 32 baht

¥ Assuming usage of 32 i/rai for stake treatment

’ Assuming usage of 32 Ifrai. each of times

Price: cassava 1 bahi/kg. 928 kg/rai = 928 baht/rai

Ns = Non significant

Soil properties; in the same as Table 1
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Table 3. Effect of various methods and levels of application of B.Zn,Fe and Mg on the root

yield and starch content of two cassava varieties grown at Maha Sarakham Crops

Technical Service Centre, Maha Sarakham province in 2002/2003

Root yield (kgiral)

Starch content {36)

Treatment
R 72 KU &0 Ave. R 72 KU 50 Ave,

1.0B 3,406 £500 5,998 18.4 217 200
2,016 g Birai to soil 5,895 5,024 5,360 182 202 192
3 032 kg Bfraito sail 5,956 4,894 5,425 17.2 208 190
4.0.5% Borax stake dip 6,145 5,172 5,660 180 21.2 196
Average 6,324 5,397 5,360 17.9 21.0 19.4
CV {a) = 19.9% CV(h) = 40.1% CV(e} = 17.9% CV (a) = 6.5% CW(b) = 14.9% CV(e) = 9.2%
50Zn 7,248 5,851 6,149 17.9 19.9 189
6 08kg Zrrai to seil 8179 8,236 7,207 16.2 228 19.4
7. 18 kg Zriral to soil 7,160 6,900 7,030 185 203 194
8.2% Zn 80, TH,O stake dip 7,440 6,352 7,006 18.6 195 18.1
Average 7,506 6,359 8,948 173 b 206 & 18.9
CV (@) = 19.9% CV(h) = 27.3% CV(e) = 12.6% CV (@) = 19.9% CV(h) = 7.9% CV(¢) = 5.2%

3 OFe 7,048 5,990 6,519 170 232 201
10 0.8 kg Felrai to soil 7,685 6,704 7,194 181 214 19.7
11, 1.6 kg Fafrai to sait 7,372 8,740 7,056 177 211 19.4
12 5% Fe $G,.7H,0 stake dip 6,516 5,604 3,060 187 225 191
Average 7155 6,259 6,707 171 b 20.0 a 18.6
CV (a) = 18.9% CV{(h) = 45.3% CV(c) = 17.1% CV (@) = 19.9% CV(h) = 9.3% CV{c) = 5.3%

13 OMg 7,258 7,021 7,140 16,2 230 19.6
14. 3.2 kg Mgfrai to soll 8222 6,000 7,114 19.2 205 19.8
18 6 4 kg Magfrai to soil 5212 6,993 8,602 192 21.4 203
16. 9.6 kg Magifras to soil 6,646 8,127 5930 176 21.0 19.0
Average 7,085 6,307 6,696 179 b 215 a 19.7
CV (a) = 19.9% CW(b) = 35.0% CV(c) = 25.4% CV (a) = 19.9% CV(h) = 15.2% CV(c) = 9.0%
Average 7,018 6,006 17.6 21.3
Remarks: (a) = micronutrient (b} = variety {c} ={a) x (h)

Means followed by the same letters in the same column are not significant different at 95% level by DMRT
Soil properties: pH = 61, 0M = 04 %, Avail F‘205 = 43.4 ppm, Exch.KaO = 0.08 me/100g, Mg = 0.18 me/100g,

B = 038 ppm. Zn =221 ppm. Fe = 650 ppm

Thai Agricultural Research Journal Vol. 22 No. 1 January-April 2004

33



Table 4. Effect of various methods and levels of application of BZnFe and Mg on the root
yield and starch content of two cassava varieties grown at Kalasin Crops Technical

Service Centre, Kalasin province in 2002/2003

Root viek! (kp/ral) Starch content (5)

Treatment

R72 KU 50 Ave. R72 KU 50 Ave.
1. 0B 5228 4270 4749 14.6 202 17.4b
2. 0.16 kg Bfrai to sail 4355 3666 4312 187 216 202a
3. 0.32 kg Bfrai to sul 4458 4,033 4270 173 230 202a
4. 0.5% Borax stake dip 4166 3979 4072 184 213 ig9a
Average 4,702 4,000 4,261 173 b 216 a 19.4
CV(a) = 18.2% CV(b}= 348% CV(c)=227% CV (2) = 95% CV(b)= 17.7% CVic) =9 0%
& 0Zn 4500 4,250 4375 138 197 19.3a
6. 0.8 kg Zrfrar to soil 4416 3312 3264 182 196 189a
7. 4.6 kg Zrfra: to soil 4,125 4,146 4,135 145 228 187z
8 2% Zn 50,7 H,0 stake dip 4104 3640 3872 16.9 18.3 1726
Average 4,286 3,837 4,081 169 h 20.1 a 188
CV (a) = 36,7% CV(b) = 23.1% CV{c) = 16.2% CV (a) = 5.8% CV(b) = 4.7% CVie) = 10.1%
8 OFe 4,375 3.750 4312 191 218 264
10 0.8 kg Fefrai to soil 5124 4062 4593 160 227 193
11 1.6 kg Feirai to soit 4229 4103 4166 i6.2 217 189
12 5% Fe $0,7H,0 stakedip 4312 4062 4,187 15.0 215 182
Average 4635 3,994 4,315 6.6 b 219 a 19.2
CV (a) = 189.9% CV(b) = 13.9% CV{c)= 337% CV(a)= 13.7% CWVib) = 44% CV(c)= 3.4%
13. OMyg 4687 4583 4635 188 227 207
14 3.2 kg Mgirai to soll 4846 3,792 4219 182 21.7 19.8
15 8.4 kg Mafrar to soi 4396 4229 4,312 183 225 20.4
16 9.6 kg Mg/ral to soif 4520 4583 45662 207 217 212
Average 4562 4,297 4429 19.0 b 222a 206
CV(a) = 26.6% Cv(b) = 16.6% CV{c)= 19.3% CV(aj= 51% CW¥ib}=28% CVic)= 93%
Average 4,546 4,032 17.4 21.4

Remarks: (a} = micronutrient (b} = variety (c) = (a) x (b)
Means followad by the same letters in the same column are not significant different at 95% level by DMRT.
Soil properiies; pH = 53, OM = 04%, Avail P?Oﬁ = 858 ppm, Exch.i(go = (0,08 me/100g, Mg = 0.08 me/100g.
B = 040 ppm, Zn =705 ppm, Fe = 6332 ppm

a ] v
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Table 3. Effect of various methods and levels of application of B,ZnFe and Mg on the root
vield and starch content of two cassava varieties grown at Roi Ft Crops Technical

Service Centre, Roi Et province in 2002/2003

Root yield (kg/rai) Starch content {96)

Treatment R 72 KU 50 Ave. R 72 KU 50 Ave,
1 0B 4020 5729 4874 226 284 25
2 0.18 kg Bfrai to sail 4487 5062 4624 258 287 272
3. 0.32 kg Bfraito soil 4437 5270 4853 236 297 2886
4. 0.6% Borax stake dip 4.154 4708 4451 231 2684 247
Average 4,209 5492 4,700 23.7b 28.3a 26.0

CV (@ = 251 3% CV() =2299% CVic) =153 %

CV{a)= 9.0% CV{) =54% CVic) =5.3%

5 02Zn 3979 5624 4.801 200 275 237
8. 0.8 kg Znirai to 50! 4437 5916 5.178 231 263 247
7 1.6 kg Zrirai to soll 3333 4416 3874 208 26.4 235
8 2% Zn S0, 7H,O stake dip 4666 5749 5208 24.0 288 264
Average T 4,103 5,426 4,764 21.9b 27.2a 24.5

CV (@) = 26.6 % CV{h) = 30,6 % CV(c) =13.0 %

CV (@ = 10.3 %

Cv{b) = 16.4 % CV(c} = 10.7%

9. 0Fe 3833 5812 4822 257 2860 258
10 0.8 kg Fefrai to soil 4062 5874 4968 242 276 259
11. 1.6 kg Felrai to soil 4499 5541 3020 237 2687 252
12 5% Fe SO, 7H,0 stakedip 4520 5,499 £.009 248 267 257
Average 42280 56%1a 4,954 246 26.7 25.6

CV (@) = 21,99 CVib} = 241% CVic) =17.5%

C¥ (@)= 7.29% CV(h)=10.0% CV()=45%

13 0Mg 3833 8770 5,301 233 264 248
14 3.2 kg Mgfrai to soil 3937 5562 4749 249 265 267
15 6.4 kg Mgfrai to sail 4416 5812 5.114 247 277 262
16 96 kg Mg/rai to soil 4729 5,729 5728 233 280 2568
Average 422%h 6,215a 5,223 24.01 271a 22.0

CV{a) = 150 % CVb) =118 % CV(c) =11.1 %

CV @@= 10.09% CVil) =7.1% CV()=74%

Average

4192

5262

25,5

Remarks: {(a) = micronutrient

(D) = variety

(c) = (@ x (b)

Means followed by the same letters in the column are not significant different at 959% level by DMHAT

Soil properties;

pH = 54, OM = 0.4%,
B= 075 ppm, Zn= 163 ppm, Fe = 480 ppm

Avall PO, =
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Table 6. Effect of various methods and levels of application of B.Zn,Fe and Mg on the root
vield and starch content of two cassava varieties grown at Ubon Ratchathani Field

Crops Research Centre, Ubon Ratchatani province in 2002/2003

Treatmant Root yield (kg/rai) Starch content (%6)

R 72 KU 50 Ave. R 72 KU 50 Ave.
1.08B 4900 4766 4833 167 218 BT
2.0.18 kg Blrai to soil 6133 4300 5.466 16,8 209 188
3. 0.32 kg Bfrai to scil 4,20 4366 4,283 152 1G9.2 17.2
4. G.5% Borax stake dip 4,233 4766 4500 134 19.2 16.3
Average 43566 4675 4770 153 b 203 a 17.3
CV (a) = 15.59% CV{b) = 39.1% CV{c) = 10.9% CV (a) = 13.2% Cv{b) = 0.2% CV{c) = 9.9%
502Zn 4300 3500 3800 16.3 197 18.0b
8. 0.8 kg Znirai to soil 4833 4,833 4733 159 191 175b
7. 1.8 kg Zrirai to soil 5233 5,833 5533 16.2 197 1840b
8 2% Zn 80,7 H,0 stake dip 4700 3600 4150 171 22.4 197 a
Rverage 4,766 4,391 4,679 16.4 b 20.2 a 183
CV (a) = 22.0% CV(h) = 153.0% CV(c) = 12.4% CV (@) = 4.7% CV{b) = 5.7% CV(g) = 7.5%

9 0Fe 4066 3,200 3533 15.7 204 18.0
10. 0.8 kg Fefrai to soil 4933 4766 4350 138 20.1 16.8
11, 1.6 kg Fefrai to soi! 4068 3533 3800 16.1 206 18.3
12 5% Fe $C,7H,0 stakedip 3700 4000 3350 1867 200 183
Average 4191 3,875 4,032 15.5 20.2 17.9
CV (a) = 31.9% CV(b) = 30.8% CV(c) = 24.9% Cy (a) = 13.5% CV¥{h) = 16.5% CV(c} = 3.6%

13. O Mg 4766 4133 4,450 15.6 19.6 17.6
14, 3.2 kg Mg/rai to soil 5,000 4,100 4550 17.2 203 187
15, 6 4 kg Mgfrai to soll 4933 33856 4,400 159 194 17
16. 9.6 kg Mg/frai to soil 4400 4456 4,433 15.1 207 17.9
Average 4,755 a 4141 b 4452 15.8 20.0 18.0
CV (@ = 21.09% CV{h) = 7.1% CVie) =11.1% CV {a) = 13.0% CVi(b) = 17.2% CV(¢) = 5.7%
Average 4,644 4,270 18.3 20.2

Remarks: (&) = micronutrient  (b) = variety {c) = (a) x {b)
Means followed by the same fetters in the column are not significant different at 95% level by DMRT
Soil properties: pH = 57, OM = 04%. Avail F’ZO5 = 104.0 ppm, Exch.KQO = 013 me/100g. Mg = 0.19 me/160g,
Zn= 278 ppm., Fe= 7.0 ppm
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