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Cassava Variety Selection for Optimizing the Production of Leaves

to be Used as a Protein Source for Animal Feed
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ABSTRACT

The unlignified upper part of the cassava plant is potentially a good source of protein
as nutritive value for animal feed rations and high yield. There are many recommended
varieties for root high yield only but not for upper part for feeding. Comparison among
varieties should be ideal need for animal feeding. Cassava variety selection trials was
established for optimizing the production of leaves and were then conducted to select
cassava variety with high dry yield leaf and protein content at Rayong Field Crops Research
Centre (FCRC), Khon Kaen FCRC and Songhla FCRC during 2002-2006. The variety trial
consisted of 24-25 cassava varieties as treatments except at Song Kla FCRC only 14
varieties arranged in RCB with 4 replications. The results at Rayong FCRC indicated that
there were varieties differences in total dry leaf yield (sum of 5 cuts) which varied from 1.48-
2.74 Yrai as well as protein content from 15.87-18.99%. In another two-year trial conducted

from 2004-2006; CMR 43-78-2 gave the highest dry leaf yield of 4.56 t/rai and a protein yield
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of 725 kg/rai from a total of 10 cuts. The
total dry leaf yield (sum of 4 cuts) of Khon
Kaen FCRC varied from 1.27-2.08 t/rai with
protein content from 17.73-21.52%. Songhla
FCRC gave 3.50-6.37 t/rai for the total dry
leaf yield (sum of 7 cuts) and also the
protein content from 13.62-18.68%. Nine
cassava varieties were selected for further
studies on farmers’ fields trial. So that it is
possible to select cassava varieties for both

high vield of leaf as well as protein content.

Key words: cassava variety, dry leaf yield,

protein
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Table 1. Chemical characteristics of soil samples at 3 locations in 2001 - 2004

oM P K Ca Mg B Zn Fe Cu
Location  pH (%)  (ppm) (me/ (me/  (me/ (ppm) (ppm) (ppm) (ppm)
100g) 100g)  100g)
Rayong 5.1 0.91 732 010 129 026 080 324 236 0.58
Khon Kaen 59 038 214 006  1.01 013 062 063 108 0.46
Songhla 45 130 231 050  1.40 0.22 - - - -
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Table 2. Dry leaf yield, protein content, protein yield, fresh root yield and starch content at

Rayong FCRC in 2000/03 and 2003/04

Dry leaf yield Protein content Protein yield Fresh root yield Starch content
Variety {t/rai) Average {%) Average  (kg/rai) Average (t/rai) Average {%) Average

02/03 03/04 02/03 03/04 02/03 03/04 02/03 03/04 02/03 03/04
Rayong 1 267a 221ac 244 1525 1722 1624 366a 393 ac 37950 267 230cf 248 145 125¢gh 137
Rayong 5 2443 166ae 205 1704 2003 1854 398a 327b-d 36250 521 372ad 446 229 185Dbf 207
Rayong 60 1942 102 f 148 1678 1987 1833 304a 206d 25500 442 254af 348 170 122h 14.6
Rayong 72 194a 153df 173 1779 1907 1843 348a 293 b-d 32050 483 394 a 438 210 187b-f 198
Rayong 90 234a 158ef 196 1638 2021 1830 382a 312b-d 34700 566 386ab 476 237 198ad 217
Kasetsart 50 268a 190a-e 229 1536 1859 1698 400a 341bc 37050 372 377ac 374 242 201ad 221
Huay Pong 60 216a 166a-e 191 17.199 1802 761 356 a 301bd 32850 383 295ae 339 216 204ad 210
CMR 35-22-196 211 a 191 a-e 201 1584 1993 1789 334a 379ac 35650 271 237ef 254 236 228ab 232
CMR 41-20-58 265a 197 a-e 231 1638 1918 1778 426a 368a-c 39700 240 28af 261 213 199ad 206
OMR 41-23-41 233a 173a-e 203 1580 1832 1706 344a 320b-d 33200 261 254af 257 201 153dh 177
OMR 41-33-3¢ 253a 162ef 206 1822 1944 1883 455a 317b-d 38600 199 225df 212 204 195ad 199
OMR 41-42-3 2553 165b-f 216 1835 1962 1899 439a 323b-d 38100 339 293ae 316 240 204ad 222
CMR 41-60-24 254a 177ae 232 1639 1935 1787 387a 33/ bc 36150 363 3i17ae 340 220 21ac 220
CMR 41-61-59 230a 211ae 202 1605 1943 1774 323a 391ac 35700 333 337ae 335 162 135fh 148
CMR 41-96-2 240a 174a-e 222 1667 1831 1749 380a 320b-d 35000 273 237cf 255 205 163d-h 184
CMR 41-111-129 250 a 205a-e 196 1514 1787 1651 358a 355ac 35650 345 369ad 357 222 190be 206
CMR 41-114-125 292 a 143 ef 227 1473 1845 1659 372a 273cd 32250 406 194 ef 300 223 128¢gh 175
CMR 42-01-2 264a 211a-e 237 1368 1937 1653 337a 408ab 37250 258 28%ae 273 243 244a 243
CMR 42-07-9 313a 235a 274 1579 1745 1662 448a 402 a-c 42500 342 231cf 28 175 141eh 158
CMR 42-21-59 245a 178a-e 211 1700 1861 1781 407a 329b-d 36800 334 225df 279 190 168c¢-h 179
CMR 42-54-53 209a 166ae 197 1646 1919 1783 314a 356 a-c 33500 357 245bf 301 209 173¢h 191
CMR 42-59-173 277 a 202 ae 239 1701 1871 1786 481a 382a-c 43150 162 136f 149 197 177b-g 187
CMR 42-61-108 233a 233ab 228 1668 2020 1844 340a 472a 40600 224 197 ef 210 200 165d-h 182
CMR 42-87-318 258 a 219a-d 238 1467 1707 1587 343a 368a-c 35550 356 373ac 364 185 176b-g 180
CMR 42-90-338 268 a 2.18a-d 243 1445 1773 1609 351a 377 ac 36400 253 237cf 245 2562 202ad 227
Average 248 185 267 1620 1885 1752 405 346 37550 334 279 306 209 179 194
CV (%) 204 186 209 189 265 15.1

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT.
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Table 3. Dry leaf yield, protein yield, root yield, production costs of ten cuts of tops of 19

cassava varieties in the Regional Yield Trial at Rayong FCRC, in 2004-2006.

. . Protein Total Root Starch Gross  Production
. Total dry leaf yield (t/rai) v i . . o v Net income
Variety Content”  protein yield content income cost
1* year 2 vear  Total (%) yield (kg/rai) (trai) (%) (baht/ra)  (baht/rai)
Rayong 5 1.76 cde 199 a 375 a 19.09 715 4.45 bc 6.4 17,315 12322 4,993
Rayong 72 2.03 b-e 189 a 392 a 17.90 701 6.79 a 127 20,168 13,622 6,546
Kasetsart 50 221 ab 231 a 452 a 1729 781 374 cde 113 20405 12,978 7.427
Huay Bong 60 2.03 a-d 216 a 421 a 1800 757 497 ab 9.6 19,808 12,968 6,840
CMR 35-22-196 1.80 b-e 188 a 368 a 18.50 680 3.06 d-g 151 16,854 11,869 4985
OMR 41-23-41 217 ad 226 a 444 a 1763 781 147 h 2.8 18418 12270 6,148

CMR 41-111-129 1.84 b-e 218 a 402 a 1737 698 461 bc 97 18843 12,661 6,182
CMR 41-114-125 1.89 b-e 185 a 374 a 17.11 638 264 d-h 43 16224 11,821 4,403

CMR 42-01-2 1.86 b-e 179 a 365a 1726 629 1.90 fgh 50 15549 11,522 4,027
CMR 42-07-9 169 e 179 a 349 a 1836 640 240 e-h 15 15,002 11475 3,527
CMR 42-42-14 198 a-e 188 a 387 a 1781 688 192 fgh 140 16672 11,766 4,906
CMR 42-61-108 1.62 de 159 a 321 a 1845 592 118 h 6.0 13470 10850 2,620
CMR 42-87-318 1.88 cde 228 a 416 a 1752 730 267 e-h 15 17834 12,298 5,586
CMR 43-67-131 1.65 cde 158 a 323 a 1852 597 114 h 85 13,582  10.856 2,726
CMR 43-72-13 1.73 cde 207 a 380 a 17.41 661 2.55 e-h 6.1 16514 11,861 4,653
CMR 43-78-2 222 abc 234 a 456 a 15.89 725 3.55 c-f 238 19,886 12,973 6913
CMR 43-89-226 231 a 209 a 440 a 17.06 750 431 bcd 30 19,589 13,000 6.589

CMR 43-101-70 1.77 cde 170 a 348 a 17.89 622 236 e-h 26 15006 11467 3,545
CMR 43-105-21 214 b-e 259 a 473 a 1722 814 1.72 gh 9.6 19957 12,664 7.293
Average 1.91 2.00 3.94 17.69 709  3.02 7.0 17,427 12,170 5,257
CV (%) 13.7 204 15.7 27.6

Means in the same column followed by a common letter are not significantly different at the
5% level by DMRT.
" Average from 8 cuts
? Prices: fresh roots: 1.00 baht /kg at 30% starch; 0.02 baht reduction for every 1% starch
reduction and dry cassava leaf 4.00 baht/kg
¥ Costs: 15-15-15 fertilizer (N—PZOS-KQO) 10.40 baht /kg, urea (46% N) 6.6 baht /kg
Leaf harvest, chopping, drying: 1,100 baht/t dry leaf (leaves + petioles + stems)
Roots harvest + transportation: 270 baht/t
Land preparation 330 baht/rai, fertilizer application 160 baht/rai, weeding 300 baht/rai,
planting material 0.1 baht/stake

Wfduq egsvnin 057-339 duls nsil guiiduiielisenan

WaRAATUWEY TUsiu  waswisasindni Audl pH il 4.5 Bundpinguunae
quﬁ%é’ﬂﬁ'ﬂ‘liiwm Lf‘iaamnmmqmu 1.30% WoaWa3Ngy 23.1 ppm Twunai e
suysoivpaAum (Table 1) #1 050 me/100g wAaLdENUIUNAY 1.40
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me/100g wnfiiBunAn 022 me/100g (Table 1)
Tw.e. 2545-46 (2 T) dinppniusIle
Yad 7 A9 Ltaztﬁmﬁmwawﬁmﬁaamﬁmq

22 5 1fioU WUINANAR LULTILANGANISFDR

fisiaiu (Anon, 1974,1985) miuiasidud
Tusfiuiug CMR 35-22-196 THlusfugege
18.68% F09R9NTALARUS eEBd 90 uay

Sep99 72 19 1855 WAL 17.73% MNAGU

ﬁev’v’uﬁ CMR 42-90-338 T¥nananluuviagagn

6.37 fiu/l3 sn9asnWuTEEa 1 fi 570 ¢u/ls

o od

Wufduq atisznin 3.50-561 fiu/ld Wu

9

Tnandnluuisgouanafuiuingudiy

A9 ILAIaULNL HIBIIINFN WL IARDN

Wugdue agizning 13.62-16.54% ¥iuny

9

WABITUITUNARDITDILITUANALRE ALY
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(2531) uazlapasmi (2536) AUIUNARAR
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ea

Tusfuzasiufinsasaians 50 THinanan

[na4

Tusfiugeaa 803 nn./l3 T29a9Wuj CMR

Table 4. Dry leaf yield, protein content, protein yield fresh root yield and starch content at

Khon Kaen FCRC in 2000/03 and 2003/04

Dry leaf yield Protein content Protein yield Fresh root yield Starch content
Variety {t/rai) Average (%) Average  (kg/rai) Average (t/rai) Average (%) Average

02/03  03/04 02/03 03/04 02/03 03/04 02/03  03/04 02/03  03/04
Rayong 1 174 d-i 184ab 179 1978 1567 1773 34417 28833 31625 259c-e 237c-g 248 118a 62gh 90
Rayong 5 178d-i 126b-e 152 1937 2078 2008 34479 26183 30331 133fh 107hi 120 184a 124 bf 139
Rayong 60 171d4 147ae 159 2019 1878 1949 34525 27607 31066 192d-g 270b-e 231 123a 86eh 104
Rayong 72 208b-g 163ae 18 2039 1600 1820 42411 26080 34246 312bc 367ab 339 201a 126b-f 163
Rayong 90 181¢ci 147ae 164 2032 1994 2013 36779 29312 33046 283b-d 281 b-d 282 197a 157ab 177
Kasetsart 50 227 a-c 1.74ad 201 1925 1673 1799 43698 291.10 36404 325a-c 241cf 283 220a 157ab 188
Huay Pong 60 194 b-h 192 a 193 1894 1790 1842 36744 34368 35556 280b-d 432a 356 188a 135ae 161
CMR 35-22-196 214 b-e 157 a-e 186 2182 1803 1993 46695 28307 37501 358ab 274b-d 316 235a 182a 208
CMR 41-20-58 173d- 131b-e 152 1915 1859 1887 33130 24353 28741 059h§ 119g-i 089 215a 148a-c 180
OMR 41-23-41 211b-f 182ab 197 1960 1788 1874 41356 3254236949 280b-d 215¢ci 247 179a 100c-g 139
OMR 41-33-34 205b-g 179ac 192 1855 1744 1800 38028 31218 34623 192b-g 169di 180 175a 80fh 127
OMR 41-42-3 240 ab 158a-e 199 2071 1814 1943 49704 28661 39183 284ce 307ac 277 193a 158ab 140
CMR 41-60-24 162 g-i 152a-e 157 2288 2016 2152 37066 30643 33854 210bf 189ci 199 194ald0a-d 167
CMR 41-61-59 211 a-d 1% a 203 2004 1758 1881 42284 34105 38195 253c-e 281b-d 267 140a 65gh 102
CMR 41-96-2 152hi 130b-e 141 1842 1827 1835 27998 23751 25875 062 h- 144fi 103 141a 83eh 112
CMR 41-111-129 266 a 150 a-e 208 1963 2008 1986 52216 30120 41168 418a 178d-i 298 164a 97c-g 130
CMR 41-114-125 152 hi 138a-e 145 2160 1891 2026 32832 26096 29464 122fi 170d-i 146 220a 121b-f 170
CMR 42-01-2 146hi 158a-e 152 1889 1753 1821 27579 27697 27638 101 h 152ei 126 135a 52gh 93
CMR 42-07-9 170 e 118de 144 1923 2001 1962 32691 23612 28151 061 h-a 174d-i 117 127a 77fh 102
CMR 42-54-53 165fi 133b-e 149 2043 1888 1966 337.10 25110 29410 181e-g 163di 172 193a 158ab 175
CMR 42-59-173 150 hi 120 c-e 135 1976 2113 2045 29640 25356 27498 030§ 119g- 074 147a 95d-h 121
CMR 42-61-108 1411  112e 127 2218 1927 2073 31274 21582 26428 022) 093i 057 170a 66gh 118
CMR 42-87-318 166 hi 114de 140 1913 1816 1865 31756 20702 26229 054 h§ 141fi 097 115a 43h 79
CMR 42-90-338 190 c-h 146 a-e 168 1799 1784 1792 34181 26046 30114 099g- 170di 134 192a 123bf 157
Average 1.85 1.501.64 1993 1849 1881 368.79 27562 32220 189 208 198 173 119
CV (%) 184 285 364 410 123 342

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT.
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Table 5. Total dry leaf and protein yield from seven cuts of tops, final root yield and starch
content as well as gross and net income obtained in the cassava variety trial for

leaf production conducted in Songkhla FCRC, Thailand in 2002-2004 (two years)

Dry leaf Protein Protein  Root Starch . o : Production .
Variety yield content” yield yield content Gross income" (baht/rai cost” Ngar:;:a'ir)‘e

(t/rai) 2" year (kg/rai)  (t/rai) (%) Leaves Roots Total {baht/rai)
Rayong 1 5.70 ab 15.11 774 429 bc 1417 18,600 3795 22395 15285 7110
Rayong 5 3.87 cd 16.54 614 470 bc 2829 14,766 5483 20249 13384 6,866
Rayong 90 3.50d 18.55 563 394 cd 3348 13,523 5008 18531 12,774 5,758
Rayong 72 4.41 b-d 17.73 690 644 a 2083 16536 6552 23088 14,445 8,643
Kasetsart 50 5.56 ab 16.00 803 581 ab 2682 19259 6608 25867 15544 10,323
Hanatee 4.53 b-d 1524 557 359 cd 2523 13,358 3968 17,326 13,805 3,522
CMR 35-22-196 462 b-d 18.68 771 348 cd 3295 18515 4382 22897 13,874 9,026
CMR 41-20-58 473 b-d 15.47 685 240 de 2922 16416 2,851 19267 13,709 5,560
OMR 41-33-34 5.16 a-c 15.29 765 157 e 2789 18344 1822 20,166 13,954 6,213
CMR 41-96-2 5.05 bc 15.30 648 244 de 2376 15554 2629 18183 14,067 4115
CMR 42-07-9 5.61 ab 16.05 742 213 e 2869 17810 2522 20332 14,605 5,726
CMR 42-59-173 4.46 b-d 16.28 610 124 e 2656 14,646 1403 16,049 13,098 2,952
CMR 42-87-318 497 bc 15.52 629 242 de 2349 15075 2595 17670 13974 3,698
CMR 42-90-338 6.37 a 13.62 794 442 bc 3575 19,048 5819 24867 16,056 83811
Average 4.90 16.10 688 3.49 26.94 16,533 3960 20493 14,184 6,309
CV(%) 16.7 28.6

Means in the same column followed by a common letter are not significantly different at the
5% level by DMRT.

" Date of planting: June 15, 2002
1% cut: Sept 18, 2002 3 MAP (month after planting)
2" cut: Jan 13, 2003 7 MAP
3“ cut: Apr 24, 2003 10 MAP
4" cut: July 25, 2003 13 MAP
5" cut; Oct 27,2003 16", MAP
6" cut: Jan 23, 2004 19 MAP

7" cut: (final harvest) Apr 28, 2004 22 '/, MAP
? Prices: cassava roots: 1.20 baht/kg fresh roots at 30% starch; 0.02 baht reduction for
every 1% starch reduction
¥ Costs: 15-15-15 (N-P205—K20) fertilizer 10.40 baht/kg, urea (46%N) 6.6 baht/kg
Leaf harvest, chopping, drying: 1,100 baht/t dry leaf (leaves+petioles+stems)
Root harvest + transportation: 270 baht/t
Land preparation 330 baht/rai, fertilizer application 160 baht/rai, weeding 300
baht/rai, planting material 0.1 baht/stake, cassava production without harvest of

leaves or roots 6,995 baht/rai.
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