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Effects of Leonardite and Cow Manure on Growth and Yield of Marigold

(Tagetes erecta L.) and Change of Soil Properties After Harvesting
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LN UNITNAADILUY Randomized Complete Block Design , RCBD
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nInuuan 1 llddeniinagdunss (control)
3N 2 ladeyala (Cow manure)

vEnaudn 3 1daleurslad (Leonadite)
yianaudn 4 Tadglulasiau (N)

nImuuan 5 ladelulasiau ufuyala (N+Cow manure)
nInuuan 6 lddelulasiau unvalownsled (N+Leonadite)
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Parameter Method

Total N (mg/kg) Kjeldahl

12



< 24
N1SINUYBYA

N153ATLvaNUIANILATYaIAUNaIUEN

Parameter

Method

pH

pH meter (soil : water 1:1)

Electrical conductivity
(mS/cm)

FC meter (soil : water 1:5)

Organic matter

Loss of Ignition

(g/kg)
Available P enaia Brayll 7875 Molybdenum blue
(mg/ke) method SAgeLASes Spectrophotometer

Extractable S
(mg/kg)

afary CaH,PO,), InrieLATas

Spectrophotometer

Exchangeable K, Ca and Mg
(mg/kg)

afindne NH,OAc pH 7.0 adei1A3es Atomic

absorption spectrophotometer
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WAT1EHANNLUSUTIALLY Analysis of
variance (ANOVA)

* sy LUANLANANIYDIALRAYTLIINY

NINUUALALITUBY Ducan’s multiple range
test NIszAUNYEIAY 0.05
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Table 1 Soil chemical properties before planting.

HESS
Sample] pH EC OM  Total Avai.P Exch. K  Exch. Ca Exch. Mg Extrac S
(1:1) | 1:5 (mS/cm)| (g/kg) N (mg/kg)  (mgrkg)  (mg/kg) (mg/kg) (mg/kg)
(g/kg)
Soil 7.4 0.42 29.8 0.60 25.00 123.67 3,330 181.67 610

Table 2 Cow manure and Leonardite chemical properties.

Sample Total C  Total N Total |'otal K,O | Total Ca Total Mg Total S
(g/kg) (g/kg) PO, (g/kg) (g/kg) (g/kg) (g/kg)
(g/kg)
Cow Manure 122.90 9.50 42.14 47.30 3.66 0.80 1.88

Leonardite 107.00 4.10 90.00 10.48 5.97 1.76 35.30
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40, 47, 54 and 61 days after transplanting (DAT).

Table 3 Effect of N fertilizer and organic materials on marigold height (cm) at

Height (cm)

Treatment 40 DAT 47 DAT 54 DAT 61 DAT

. Control 22.85bcd 38.14bc 58.00ab 65.75ab
Cow manure 23.33bc 39.04bc 54.04ab 66.75ab
Leonadite 18.86d 34.99c 48.46b 55.13b

N 26.73ab 44.15ab 61.58a 72.56a

N+Cow manure 28.31a 49.56a 64.00a 70.68a
N+Leonadite 19.94cd 37.39bc 54.98ab 67.06ab

F-test x * * *

C.V. (%) 11.01 11.82 11.75 11.46

*Significant at p < 0.05, values followed by the same lowercase letter in column are not significantly difference at p < O.OI5V
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Table 4 Fresh and dry weight of flower, stalk, total fresh and dry weight (g/pot) of

marigold.
Treatment Flower Stalk Total Total
Fresh Dry weight Fresh Dry  Fresh Dry
weight (¢/pot) weight  weight weight  weight
(g/pot) (¢/pot)  (¢/pot) (g/pot) (g/pot)
. Control 34.01 4.50 47.00 7.13 81.01 12.07 .
Cow manure 32.15 4.66 49.03 8.07 81.18 12.73
Leonadite 38.32 561 45.01 7.48 83.33 13.10
N 45.38 6.48 53.67 8.30 99.05 14.79
N+Cow manure 42.07 6.47 49.31 6.86 91.39 13.33
N+Leonadite 43.59 6.04 51.09 7.58 94.68 13.62
F-test ns ns ns ns ns ns
C.V. (%) 27.87 27.62 24.42 24.60 18.66 17.37

ns = not significant, values followed by the same lowercase letter in column are not significantly difference at p < 0.05

R
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Table 5 Effect of N fertilizer and organic materials number of flower (flower/plant)

and flower diameter (cm).

N+Cow manure
N+Leonadite
F-test

Treatment Number of flower Diameter
(Flower/plant) (cm)

Control 9.50 4.80

Cow manure

Leonadite

N

C.V. (%)

ns = not significant, values followed by the same lowercase letter in column are not significantly difference at p < 0.05

T T P
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Table 6 Total nitrogen, nitrogen uptake and total nitrogen uptake of marigold flower and
stalk.

Treatment Total N (g/kg) Nitrogen Uptake Total nitrogen
(g/pot) Uptake (g/pot)
Flower Stalk Flower Stalk
Control 17.10bc 9.60 0.08bc 0.09 0.17b
Cow manure 16.50c 10.40 0.07c 0.08 0.16b
Leonardite 18.40bc 10.30 0.10abc 0.07 0.18b
N 22.10a 11.50 0.1da 0.10 0.24a
N+Cow manure 19.80ab 10.90 0.13ab 0.07 0.20ab
N+Leonardite 17.60bc 10.80 ‘ 0.11abc | 0.08 0.19ab
F-test * ns * ns *
C.V. (%) 9.18 16.82 29.42 19.73 19.30

*

Significant at P<0.05, ns = not significant, values followed by the same lowercase letter in column are not signiﬂcant‘ty

difference at P<0.05
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Tm auﬁauﬂm\fies of the exp@n'auﬂaﬂ Ugn = 29.8

E 7i / \ 0.42 mS/cm g/kg

Treatment m pH EC 1:5 / 4otal N  Available P
(1:1) (mS/cm) (g/kg) (mg/kg)

Control 6.6C 0.56bc 11.00 21.38 27.6C
Cow manure 6.7bc 0.55bc 13.00 21.33 29.1bc
|Leonardite || 6.0d 0.863 13.00 1999 || 31.5a
N 6.9ab 0.49c 11.00 21.62 27.2¢C
N+Cow manure 6.9a 0.51c 12.00 23.58 28.9bc
N+Leonardite  JI | 6.5 0.75ab 14.00 2197 || 2970 |
F-test = x ns ns *
C.V. (%) 2.22 23.26 14.84 9.03 4.34

*Significant at P<0.05, **significant at P<0.01 ns = not significant, values followed by the same lowercase letter in

column are not significantly difference at P<0.05

R T T g o Sl bt

22



Leonardite
Cow manure 3 Extractab 5l Total Mg = 1.76 g/kg al soil
Total K = 47.30 g/kg Total S = 35.30 g/kg
S . \
Treatment Exchangeable |[Exchangeable Exchangeable\/&tractable S
K (mg/kg) Ca (mg/kg) Mg (mg/kg) (mg/kg)

Control 79.37bc 3497.95 216.71c 585.70bc
3515.94 225 33bc 504.90bc
3599.26 279.94a 939.60a .
345632 221.63¢ 453.10c
3355.89 231.05bc 524.20bc
N-+Leonardite 81.20bc 3570.38 245.43b 731.50ab |
F-test *x ns *x *x
C.V. (%) 11.96 3.59 5.91 23.84

**sionificant at P<0.01 ns = not significant, values followed by the same lowercase letter in column are not significantly
difference at P<0.05.
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