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Effect of chicken manuring with Zn and Fe foliar application on
cassava grown in a degraded Yasothon soil series
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ABSTRACT: The study was carried out in on farm trial in Dan Khunthod district, Nakhon Ratchasima province,
aiming at investigating the effect of chicken manuring with Zn and Fe foliar application and nutrient concentration
in leaves of cassava grown on Yasothon soil series (Typic Paleustult). The experimental design used was Factorial
in RCBD with four replications. The first factor was no application of chicken manure (C1) and chicken manuring
at the rate of 500 kg/rai (C2) and the other factor was Zn and Fe foliar application at the respective rates of 3.0 and 0.8
kg/rai for each application, comprising no foliar application (T1), applying Zn at one-month (T2), one- and two-month
(T3), one-, two- and three-month (T4), applying Zn-Fe at one-month (T5), and one- and two-month after planting.
Complete fertilizer (15-15-15) was applied twice, each time at the rate of 50 kg/rai when the plant was one and three
months old. Nutrient concentration analysis was undertaken on three-month old leave and the yield was harvested
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at ten month of age. Results showed that chicken manuring resulted in slightly higher fresh tuber yield than did
without this addition (2.72 compared to 2.57 ton/rai). A single Zn foliar application tended to give the highest yield
of 3.06 ton/rai and the combined effect between chicken manuring and a single Zn foliar application had a tendency
of giving the highest yield (3.21 ton/rai). Application of chicken manure induced significantly higher P and K
concentration in leaves than did the one without this addition whereas foliar application and the combined effect were
indifferent in the context of nutrient concentration. However, major nutrients, Zn and Fe concentration showed no

relationship with fresh tuber yield.
Keywords: cassava, Zn, Fe, chicken manuring
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10¢cm
—
15 m I T1C1 | T2C2 | T3C1 | T4C2 | T5C1 | T6C2 | T2C1 | T3C2 | T4C1 | T5C2 | T6C1 | T1C2 R1
TEC2 | TSC1 | T4C2 | T3C1 | T2C2 | T1C1 | T3C2 | T4C1 | T5C2 | TBC1 | T1C2 | T2C1 R2
T4C1 | TSC2 | TEBC1 | T1C2 | T2C1 | T3C2 | T5C1 | TBC2 | TIC1 | T2C2 | T3C1 | T4C2 R3
TSC2 | TEC1 | T1C2 | T2C1 | T3C2 | T4C1 | T2C2 | T3C1 | T4C2 | TSC1 | TeC2 | T1C1 R4
C1 = no chicken manure, C2 = chicken manure
T1 = no foliar application, T2 = 3 kg ZnSQO, rai”, T3 =63 kg ZnSO, rai'1,
T4 =9kg ZnS0O, rai, T5=3 kg ZnSO,+ 0.8 kg FeSO, rai'1, T6 = 6 kg ZnS0,+ 1.6 kg FeS0, rai’
Figure 1 Plot size and Layout of the experiment.
Table 1 Fertility staturus of a studied soil".
Depth oM Avail. P Avail. K CEC BS -
Total score Fertility level
(cm) (g/kg)  (mg/kg)  (mglkg) (cmol /kg) (%)
0-18/20 42(1) 360(1) 25.39(1) 3.60 (1) 13.24 (1) 5 low
18/20-60 3.3(1) 4.91(1) 24.80(1) 4.30 (1) 24.32 (1) 5 low

Scoring is used for the assessment of fertility level (the score is presented in blanket within the table)

OM =15 or less, level's low (1); is between 15-35, level’s medium (2); 35 or more, level’s high (3)

Avail. P = 10 or less, level's low (1); is between 10-20, level's medium (2); 20 or more, level’s high (3)

Avail. K =60 or less, level's low (1); is between 60-90, level’s medium (2); 90 or more, level's high (3)

CEC =10 or less, level's low (1); is between 10-20, level's medium (2); 20 or more, level’s high (3)

BS = 35 or less, level's low (1); is between 35-75, level's medium (2); 75 or more, level's high (3)

If total score =7 or less, fertility level’s low; is between 8-12, fertility level's moderate; 13 or more, fertility level’s high
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Table 2 Fresh tuber yield, number of tuber per plant, starch content, survival rate and number of stem of
cassava grown on a degraded Yasothon soil series.

Treatment Fresh tuber yield No. of tuber % Starch ~ Survival rate Number of stem

(tonne/rai) per plant (%) per rai

Chicken Manuring

C1 2.57 12 24.1a 88 2,424
Cc2 2.72 13 18.9b 87 2,573
F-test” ns ns ** ns ns
Foliar Application

T1 2.45 12 19.6 83 2,531
T2 3.06 14 23.3 92 2,656
T3 2.78 13 24.5 89 2,575
T4 2.54 13 21.6 93 2,584
5 2.52 13 211 84 2,345
T6 2.51 12 19.0 85 2,298
F-test ns ns ns ns ns
Interaction

C1T1 2.53 12 24.2a 82 2,562
C1T2 2.91 12 23.9a 94 2,564
C1T3 2.63 13 25.9a 86 2,459
C1T4 2.35 12 21.9ab 95 2,607
C1T5 2.48 12 25.2a 84 2,247
C1T6 2.51 12 24.0a 88 2,104
C2T1 2.36 12 15.0c 85 2,500
C2T2 3.21 16 23.1ab 90 2,747
C2T3 2.93 13 23.0ab 92 2,692
C2T4 2.73 13 21.3ab 91 2,562
C2T5 2.56 13 16.9bc 83 2,443
C2T6 2.52 12 13.9¢ 82 2,492
F-test ns ns * ns ns
%CV 18.2 11.6 17.9 10.2 13.3

ns = no statistical difference, mean value followed by the same letter using DMRT= no statistical difference,
* = statistical difference at 95% level of confidence, ** = statistical difference at 99% level of confidence
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T1 = no foliar application, T2 = 3 kg ZnSO, rai |, T3 =63 kg ZnSO, rai, T4 = 9 kg ZnSO, rai”,

T5 = 3 kg ZnSO,+ 0.8 kg FeSO, ra”, T6 = 6 kg ZnSO,+ 1.6 kg FeSO, rai”

Figure 2

Effect of chicken manuring and foliar application on fresh tuber yield of cassava grown

on a degraded Yasothon soil series.
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Table 3 Above ground biomass of cassava grown on a degraded Yasothon soil series.

Treatment Stem weight Tip and leave weight Stem basal weight Above ground biomass
(tonne rai™) (kg/rai) (kg/rai) (tonne/rai)
Chicken
C1 0.61b 167.0b 350.6b 1.13b
Cc2 0.79a 280.0a 424 1a 1.49a
F-test . ok - ok
Foliar Application
T1 0.67 212.2 343.7 1.22
T2 0.77 268.8 411.9 1.45
T3 0.79 251.1 416.2 1.46
T4 0.71 178.6 392.5 1.28
T5 0.65 211.2 359.5 1.22
T6 0.61 218.9 400.4 1.23
F-test ns ns ns ns
Interaction
C1T1 0.71 193.4 351.9 1.26
C1T2 0.62 207.4 384.5 1.21
C1T3 0.64 162.0 3441 1.14
C1T4 0.64 132.3 378.0 1.15
C1T5 0.54 125.7 320.5 0.98
C1T6 0.53 180.6 324.6 1.04
C2T1 0.62 231.0 335.4 1.19
C2T12 0.92 330.3 439.3 1.69
C2T3 0.95 340.1 488.3 1.78
C2T4 0.78 224.8 406.9 1.41
C2T5 0.77 296.8 398.5 1.46
C2T6 0.68 257.3 476.3 1.42
F-test ns ns ns ns
%CV 23.6 47.8 22.7 24.2
1.80 - _
L&) +
E 140 4 1 [ ] |
E 120 - :r_' Ir— _
3 I I ] !
T o] -
£ | I | ! A
L ]
2 0.80 : : I i : :
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"7} no chicken manure D chicken manure
T1 = no foliar application, T2 = 3 kg ZnSO, rai ', T3 =63 kg ZnSO, rai ', T4 = 9 kg ZnSO, rai ',
T6 = 3 kg ZnSO,+ 0.8 kg FeSO, rai”’, T6 = 6 kg ZnSO,+ 1.6 kg FeSO, rai”

Figure 3  Above ground biomass of cassava grown on a degraded Yasothon soil series.
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Table 4 Concentration of major nutrients, Zn and Fe in three-month old leave of cassava
Treatment N P K Zn Fe
( % ) ( mg/kg )
Chicken Manuring
C1 4.05 0.16b 1.56b 43.58 40.07
C2 4.07 0.22a 1.72a 45.53 44.70
F-test ns > * ns ns
Foliar Application
T1 4.07 0.15¢ 1.74 33.43d 44.79
T2 4.13 0.24ab 1.60 41.65¢c 38.15
T3 4.13 0.26a 1.67 48.66b 43.52
T4 3.98 0.20b 1.72 44 47¢c 37.68
T5 4.05 0.14c 1.59 44 .5bc 4412
6 4.01 0.14c 1.54 54.63a 45.32
F-test ns * ns * ns
Interaction
C1T1 3.97 0.12 1.72 35.09 47.0ab
C1T2 3.96 0.17 1.48 39.32 24.5¢
C1T3 4.05 0.32 1.47 48.10 43.0ab
C1T4 415 0.12 1.63 45.51 38.4b
C1T5 4.09 0.10 1.54 44.67 46.8ab
C1T6 4.09 0.14 1.49 48.81 38.4b
C2T1 417 0.18 1.77 31.76 40.3b
C2T12 4.31 0.31 1.69 43.99 51.8a
C2T3 4.21 0.20 1.86 49.21 44.0b
C2T14 3.82 0.29 1.80 43.42 37.0ab
C2T5 4.01 0.17 1.65 44.34 41.4b
C2T6 3.93 0.15 1.58 60.45 52.3a
F-test ns ** ns ns *
%CV 8.5 22.5 9.8 10.8 154
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