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ArdRey: Manihot esculanta Crantz; Jelulnsiaw; dnsnde; Ussavsnmmislade; n1sdnnissnems

ABSTRACT: Optimum fertilizer management is one of the strategies for improving cassava yield. This study aimed
to investigate the effects of nitrogen fertilizer rates on growth, yield and nitrogen use efficiency (NUE) of different
cassava varieties under full irrigated condition. The field experiment was a split-plot in randomized complete block
design with 4 replications. Main plot factor included three nitrogen application rates, i.e., 0, 15 and 30 kg/ rai (NO,
N1 and N2, respectively). Sub plot factor consisted of two cassava varieties with different branching patterns, i.e.,
Rayong 9 (non-forking) and CMR38-125-77 (forking). Data were recorded for biomass at 2, 4 and 6 months after
planting (MAP). Whereas storage root yield, starch content, starch yield and harvest index were recorded at 6 MAP.
NUE, nitrogen response index and marginal rate of return were also calculated. It was noted for Rayong 9 that the
application of nitrogen at N2 gave the highest biomass, fresh and dry yields of storage root and starch yield when
compared to NO and N1 with no significant difference. On the other hand, CMR38-125-77 did not respond to nitrogen
at all application rates for all traits. Yet CMR-38-125-77 had higher storage root and starch yields than Rayong 9
under NO and N1. Moreover, the results indicated that no significant difference among nitrogen treatments was
observed regarding to harvest index and storage root numbers, and the starch content was decreased with increasing
of nitrogen rates for both cassava varieties. Only Rayong 9 variety planted under N2 showed a great response to the
application of nitrogen (60%), thereby resulting in a satisfactory of the marginal rate of return (302%).

Keywords: Manihot esculanta Crantz; nitrogen, fertilizer rate; nutrient use efficiency; nutrient management
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Table 1 Soil physical and chemical properties before cassava planting at 0-60 cm

Soil physical and chemical properties Mean
pH (1:1 H,0) 6.08
Organic matter (%) 0.39
Total nitrogen (%) 0.02
Available phosphorus (me/kg) 33.75
Exchangeable potassium (mg/kg) 23.55
Electrical conductivity (dS/m) (1:5 H,0) 0.03
Soil texture Loamy sand
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Figure 1 Rainfall (mm), maximum temperature (°C), minimum temperature (°C), and relative humidity (%) during

the growing period of cassava.
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Table 2 Analysis of variance for biomass (kg/rai) at 2, 4 and 6 months after planting (MAP), storage root fresh weight (kg/rai), storage root dry weight (kg/rai) , starch content

(%), starch yield (keg/rai) , storage root number (no.), and harvest index at 6 MAP of two cassava genotypes planted under three nitrogen rate

Source of Biomass Storage root fresh weight Storage root dry weight Starch content  Starch yield Storage root number Harvest index
variation 2 MAP 4 MAP 6 MAP 6 MAP 6 MAP 6 MAP 6 MAP 6 MAP 6 MAP
Replication (R)

Nitrogen rate (N) ns ns ns * * * * ns *

Error (a)

Genotype (G) ** ns * ns ns ns ns ns **
NxG ns * * * * ns * ns ns

Error (b)

CV (a) 21.05 11.42 17.71 17.22 15.23 8.77 14.72 22.13 19.85

CV (b) 18.31 19.31 16.38 19.42 17.73 6.81 15.61 24.35 19.36

ns, non-significant differences

*, ** Significant at the 0.05 and 0.01 probability levels, respectively.



KHON KAEN AGRICULTURE JOURNAL 52 (1): 101-114 (2024)./d0i:10.14456/kaj.2024.xx.

8000
CMR38-125-77
7000 P
6000 - " I
= ——— N
2 5000 A
£ 4000 A
S
o)
5 3000 1
ke
2000 4
1000 A
0 . . .
0 1 2 3 i 5 6

Months after planting

109

8000
Rayong 9

7000 1 __ o .
6000 - - N
‘® —v— N
& 5000
g 4000 |
S
Q
5 3000 4
2

2000 -

1000 -

0 . : : .
0 1 3 4 5 6 7

Months after planting

Figure 2 Biomass of two cassava genotypes planted under three nitrogen fertilizer rates at 2, 4, and 6 months after

planting.

N, = nitrogen fertilizer at rates of 0 kg/rai, N; = nitrogen fertilizer at rates of 15 kg/rai and N, = nitrogen

fertilizer at rates of 30 kg/rai.

Table 3 Storage root fresh weight (kg/rai), storage root dry weight (kg/rai) and harvest index at 6 months after

planting of two cassava genotypes planted under three nitrogen fertilizer rates

Nitrogen  Storage root fresh Mean Storage root dry Mean Harvest index Mean
level weight (kg/rai) weight (kg/rai)
CMR38-  Rayong 9 CMR38-  Rayong9 CMR38-  Rayong 9
125-77 125-77 125-77
No 3,904A  3,032bB 3,468 1,515A  1,206abB 1,360 0.60 0.505 0.552
N, 3,992A  2,837bhB 3,414 1,429A  1,119bB 1,274 0.61 0.360 0.485
N, 39058  5,043aA 4,474 1,371B 1,930aA 1,650 0.53 0.352 0.441
Mean 3,933 3,637 1,438 1,418 0.58 0.405

Values in the same column followed by the same small letter are not significantly different at the 0.05 by the

least significant difference (LSD) test.

Values in the same row followed by the same capital letter are not significantly different at the 0.05 by the least

significant difference (LSD) test.

Ny = nitrogen fertilizer at rates of 0 kg/rai, N; = nitrogen fertilizer at rates of 15 kg/rai and N, = nitrogen fertilizer at

rates of 30 keg/rai.
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Table 4 Starch content (%), starch yield (kg/rai) and storage root number (no./plant) at 6 months after planting of

two cassava genotypes planted under three nitrogen fertilizer rates

Nitrogen Starch content Mean Starch yield Mean Storage root Mean
level (%) (kg/rai) number (no./plant)
CMR38-  Rayong 9 CMR38-  Rayong9 CMR38-  Rayong 9
125-77 125-77 125-77
No 25.29a 2546a  25.36 992.4A  T766.5abB  879.5 8.958 9.540 9.249
N, 22.28b 24.02ab  23.15 885.9A 682.9pB  784.4 10.25 8.375 9.312
N, 19.90b  21.60b  20.75 786.3B 1,086aA  936.2 8.792 8.835 8.813
Mean 22.49 23.69 888.2 845.1 9.333 8.916

Values in the same column followed by the same small letter are not significantly different at the 0.05 by the
least significant difference (LSD) test.

Values in the same row followed by the same capital letter are not significantly different at the 0.05 by the least
significant difference (LSD) test.

Ny = nitrogen fertilizer at rates of 0 kg/ rai, N; = nitrogen fertilizer at rates of 15 kg/ rai and N, = nitrogen fertilizer at

rates of 30 kg/ rai.
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Table 5 Nitrogen use efficiency, nitrogen response index and marginal rate of return at 6 months after planting of

two cassava genotypes planted under different nitrogen fertilizer rates

Nitrogen Nitrogen use Mean Nitrogen response Mean Marginal rate of Mean
level efficiency index return
CMR38-  Rayong 9 CMR38-  Rayong9 CMR38-  Rayong 9
125-77 125-77 125-77
N, 953 a 74.6 84 1.02 0.94b 0.98 26 -58 -16
N, 45.7b 64.3 55 1.00 1.66a 1.29 0 302 151
Mean 70 92 1.01 1.30 1.14 13 122

Values in the same column followed by the same small letter are not significantly different at the 0.05 by the
least significant difference (LSD) test.
N, = nitrogen fertilizer at rates of 15 kg/rai and N, = nitrogen fertilizer at rates of 30 kg/rai

The price of chemical nitrogen fertilizer is 27 Baht/kg, and storage root of cassava is 2.65 Baht/kg
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