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A Study on the Relative Response of 3 Cassava Varieties to
Chemical Fertilizers and Weeding Methods

Yoz aralas!

Piya Duangpatra

ABSTRACT

Field experiment was carried out on sandy soil classified as Sattahip soil series during June
1988 through June 1989 at Sriracha Research Station, Chon Buri province. The main objective was
to assess the relative response of 3 cassava varieties : Rayong 1, Rayong 60 and MKUC 27-3-23 to
3 rates of mixed fertilizer grade 15-15-15 : 0, 100 and 200 kg/rai and two weeding methods : chemical
treatment ( diuron + alachlor ) and handweeding. The experimental design was a split-split plot
with 3 replications each of which having cassava varieties, weeding methods and mixed fertilizer
rates as the main plot, sub-plot and sub-sub-plot respectively. Weeding by chemical treatments
and handweeded were used at planting time and at 30 days after planting respectively. All fertilizer
materials were applied locally to each plant at 30 days after planting. During the course of plant growth
through maturity at 12 months old, measurements were made on 1) cutting germination at 40 days
after planting 2) fresh weight of plant above ground at maturity and 3) fresh and dry weights of root
at maturity. Additionally, some cost analyses were made by determining the VCR ( value to cost
ratio ) values to estimate the economic return pertinent particularly to the relative response to mixed
fertilizer rates of 3 cassava varieties.

At 40 days after planting, the percent of cutting germination of cassava varieties Rayong
60 and MKUC 27-3-23 were fairly high whereas that of the Rayong 1 was the lowest. For weeding treat-
ment, both methods : application of Diuron + Alachlor and handweeding were equally effective
in controlling weeds. The herbicidal spray exerted insignificant impacts on cutting germination,
fresh weight of plant top as well as fresh and dry root weights. Regardless of mixed fertilizer rates,
cassave variety MKUC 27-3-23 gave higher fresh and dry weights of root than those of the Rayong
1 and Rayong 60. By average, the highest response to rates of mixed fertilizer grade 15-15-15 was
obtained at 100 kg/rai. At this fertilizer level, the magnitude response of cassava varieties Rayong 1
and Rayong 60 were higher than that of MKUC 27-3-23. Navertheless, under this unfertilized poor
soil ; cassava variety MKUC 27-3-23 substantially outyielded Rayong 1 and Rayong 60.
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By estimating the economic return base on VCR ( value to cost ratio ) values, it was noted
that cassava variety MKUC 27-3-23 gave the highest return in term of cassava chip price. Regardless
of cassava varieties, the highest economic return was attained at 100 kg/rai of mixed fertilizer grade
15-15-15. Base on the overall results of this experiment, the obvious merits of cassava variety MKUC

27-3-23 are as follows :

1) good germination 2) give acceptable root yield even in unfertilized

poor fertile soil 3) tend to produce rather high root yield at low level of fertilizer application in poor
fertile soil and 4) gave fairly high and higher economic return than cassava variety Rayong 1 and
Rayong 60 at least under this or very resemble to this experimental materials and environments parti-

cularly soil type and climatic conditions.
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Table 1 Physical and chemical characteristics of soils collected from the experimental site at Sriracha
Research Station, Chon Buri province.

Soil properties and soil class Soil test values

pH(SoiI:H’O =1:1) 5.4

Organic matt;r (%) 0.92

Available P ( ppm )l 7.2

Available K ( ppm ) 42.0

Soil texture Sandy loam

Soil series Sattahip

Great groupZ Quartzipsamment
! Bray - 2 method 2 USDA (1975)

Table 2 Percent cutting germination of 3 cassava varieties at 40 days after planting.

Cassava varieties

Treatment
‘Weeding methods Rayong-1 Rayong-60 MKUC 27-3-23
Handweed St 95.3 100
Herbicide' 55.0 93.5 100
Average 53.0 94.5 100

Mixed fert. rates2
( 15-15-15, kg/rai )

0 54.5 96.0 100
100 55.7 93.7 100
200 49.0 93.7 100

Average 53.0 94.5 100

Herbicide was treated at planting time at 0.08 and 0.12 kilogram active ingredient of Diuron and Alachlor per rai respectively

2 .
Localized placement near each plant at 30 days after planting
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Table 3 Varietal differences and individual effects of weeding methods and rates of mixed fertilizer
grade 15-15-15 on plant fresh weight and root yield of cassava,

Dry root yield

Treat ) Plant fresh Fresh root
reatmen
weight ( kg/rai ) yield ( kg/rai ) .
kg/rai %
Cassava varieties
Rayong-1 3640°" 4664°° 919 18.7°
Rayong-60 2707° 3506 1194° XA
MKUC 27-3-23 3622° 4952° 1922* 38.7°
Weeding methods
Handweed 3379° 4249° 172°* 26.3°
Herbicide 3226" 4500° 1517 27.6°
Fertilizer rates
( kg/rai) b
0 2001 2985 825" 27.0°
100 3712° 5146" 1634° 32.0°
200 4256" 4991° 1575 36"
Average 3323 4374 1345 30.2

! L . .
Means follow by the same letter are not significant different at 95 percent as determined by DMRT.
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Table 4 Effects of each weeding method and levels of mixed fertilizer grade 15-15-15 on plant fresh

weight and root yield of 3 cassava varieties,

Dry root yield

Treatment Cassava varieties Plant fresh Fresh root
weight ( kg/rai ) yield ( kg/rai) kg/rai %
Weeding methods
Handweed Rayong - | 3519 a 4423 a 623 b 11.0 b
Rayong - 60 2848 a 3373 a 1113 ab 328 a
MKUC 27-3-23 3771 a 4950 a 1781 a 35.1 a
Average 3379 4249 1172 26.3
Herbicide Rayong - 1 3762 a 4906 a 1215 a 224 b
Rayong - 60 2565 a 3638 a 1275 a 33.4 ab
MKUC 27-3-23 3472 a 4955 a 2063 a 422 a
Average 3266 4500 1518 32.7
Fertilizer rates
(kg/rai)
0 Rayong - 1 2656 a 2778 a 663 a 19.3 a
Rayong - 60 1206 a 2181 a 736 a 323 a
MKUC 27-3-23 2141 a 3996 a 1073 a 29.2 a
Average 2001 2985 825 27.0
100 Rayong - 1 3828 a 5628 a 1089 a 19.5 a
Rayong - 60 3149 a 4290 a 1538 a 350 a
MKUC 27-3-23 4163 a 5521 a 2275 a 41.5 a
Average 3712 5146 1634 32.0
200 Rayong - 1 4442 a 5587 a 1004 b 173 b
Rayong - 60 3766 a 4046 a 1307 ab 32.0 ab
MKUC 27-3-23 4562 a 5340 a 2415 a 45.3 a
Average 4256 4991 1575 31.6
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Table 5 The response of each cassava variety to rates of mixed fertilizer grade 15-15-15.

Dry root yield

Cassava varieties Fertilizer Plant fresh Fresh root
. . . . Kk .
rate ( kg/rai ) weight ( kg/rai ) yield ( kg/rai ) ke/rai %
Rayong - 1 0 2656 b 2778 b 663 a 19.3 a
100 3823 ab 5628 a 1089 a 19.5 a
200 4442 a 5587 a 1004 a 17.3 a
Average 3640 4664 919 18.7
Rayong - 60 0 1206 b 2181 b 736 a 323 a
100 3149 a 4296 a 1538 a 35.0 a
200 3766 a 4046 a 1307 a 320 a
Average 2707 3506 1194 33.1
MKUC 27-3-23 0 2141 b 3996 b 1075 b 29.2 a
100 4163 a 5521 a 2275 a 415 a
200 4562 a 5340 a 2415 a 453 a
Average 3622 4952 1922 38.7
60()0ﬂ
5000
5 - Fresh root
*i‘ﬂ 4000 § g
5 g .
3 - Q 2
; 3000 A piy 8 g =) =
: R Nk 2
5 S AR 7| 2
2 2000 2 ; % § O‘: Dry root
< a0 ot 3
= = o,
o ES
- 1000 &

0 100 200

Rates of mixed fertilizer grade 15-15-15

Figure 1. Fresh and dry root weights of 3 cassava varieties as affected by rates of mixed fertilizer grade 15-15-15.
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Table 6 Results of statistical analyses,

F - values
Sources of variation
Plant fresh Fresh root Dry root Dry root
weight yield yield
Cassava varieties (A) 5.47 9.89* 64.57" 28.30™*
Weeding methods (B) 1.33 0.14 2.32 4.14
Fertilizer rates (C) 28.80"* 34.36"" 9.12** 0.78
AB 0.16 0.04 0.21 0.78
AC 0.08 2.17 0.74 0.87
BC 0.59 2.60 0.41 1.17
ABC 0.48 0.31 1.14 1.56
CV(A)(%) 26.8 23.1 21.6 27.2
CV(B)(%) 22.0 21.3 25.8 20.2
CV (C)(%) 30.6 21.8 21.4 24.2

* ** Significant different at 95 and 99 percent, respectively
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Table 7 Value to cost ratio ( VCR ) of 3 cassava varieties based on fresh and dry root yields and
plant response to mixed fertilizer grade 15-15-15.

3

Cassava Fertilizer Fresh root Chip yield1 Fertilizer VCR
varieties rate (kg/rai )  yield (kg/rai) (kg/rai) l'esponse2
(kg/kg) Fresh root Chip

Rayong-1 0 2778 756 - - -
100 5628 1241 28.5 2.69 1.29
200 5587 1145 14.0 1.33 0.52

Rayong-60 0 2181 839 - - -
100 4296 1753 21.1 2.00 2.43
200 4046 1490 9.3 0.88 0.86

MKUC 27-3-23 0 3996 1226 - - -
100 5521 2594 15.2 1.44 3.63
200 5340 2753 6.7 0.64 2.03

1 . R .
Estimate by adjusting the moisture content of dry root at 16 percent

2 . . . .-
Fresh root weight per weight of mixed fertilizer grade 15-15-15 ( ke/kg )

Calculations based on prices of fresh root, chip and mixed fertilizer grade 15-15-15 at 0.52, 1.46 and 5.50 bahts per kilogram

respectively ( exclusive of fertilizer handling and transportation costs )
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