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Tablel Analysis of weekly plant height growth rate (cm) between two lettuce cultivars and different application rates of dried azolla organic fertilizer

Early height growth each week

Factors
Week 1 Week 2 Week 3 Week 4 Week 5
Factor A (Varieties of lettuce)
Green Cos (A1) 5.82 6.42 8.98 a 11.45 13.03 a
Butterhead (A2) 5.42 6.09 7.39 b 11.14 12.48 b
F-test ns ns ** ns *
Factor B (Azolla rate in planting material)
Manure 5 % (B1) 4.88 b 6.3 b 7.45 c 10.25 cd 11.92 c
Azolla 1 % (B2) 3.88 d 3.35 d 4.42 e 7.27 e 9.75 d
Azolla 2 % (B3) 4.75 C 5.02 c 6.30 d 9.77 d 11.35 C
Azolla 3 % (B4) 4.98 C 5.63 bc 7.60 c 11.20 c 12.03 C
Azolla 4 % (B5) 6.87 a 8.2 a 10.82 b 13.82 b 14.92 b
Azolla 5 % (B6) 7.35 a 9.03 a 12.53 a 15.48 a 16.57 a
F-test *x *x *x *x *%
Factor AxB (The influence between the use rate of azolla and the varieties of lettuce)
AlxB1 6.27 3.30 7.10 10.27 d 12.60 C
AlxB2 3.60 3.40 3.33 6.23 f 9.53 f
AlxB3 4.50 5.40 5.57 9.83 d 11.00 de
AlxB4 4.83 547 7.03 11.87 C 12.20 cd
AlxB5 6.37 8.07 9.73 14.17 b 15.37 b
AlxB6 6.97 8.97 11.57 16.33 a 17.50 a
A2xB1 5.50 5.40 7.80 10.23 d 11.23 de
A2xB2 4.17 3.30 5.50 8.30 e 9.97 ef
A2xB3 5.00 4.63 7.03 9.70 d 11.70 cd
A2xB4 5.13 5.80 8.17 10.53 cd 11.87 cd
A2xB5 7.37 8.33 11.90 13.47 14.47 b
A2xB6 773 9.10 13.50 14.63 15.63 b
F-test ns ns ns o *

ns,

* *%
)

mean not significant and significant difference at P< 0.05, 0.01 values with the different.

Superscript in each column are significantly different by least significant difference (LSD).
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Table 2 Analysis of growth rate data in terms of number of leaves each week between 2 varieties of lettuce and the rate of application of dried azolla organic

fertilizer was different

Number of leaves each week

Factors

Week 1 Week 2 Week 3 Week 4 Week 5
Factor A (Varieties of lettuce)
Green Cos (A1) 5.12 a 6.39 a 9.30 12.20 13.33 b
Butterhead (A2) 4.29 b 556 b 9.95 12.04 14.12 a
F-test x> x> ns ns **
Factor B (Azolla rate in planting material)
Manure 5 % (B1) 5.15 ab 6.38 bc 7.73 c 9.17 e 12.65 d
Azolla 1 % (B2) 3.45 d 3.78 e 4.83 d 6.5 f 9.55 e
Azolla 2 % (B3) 4.12 cd 5.18 d 7.65 C 10.88 d 12.72 d
Azolla 3 % (B4) 4.83 bc 5.93 c 8.62 c 13.23 c 13.77 c
Azolla 4 % (B5) 5.05 ab 6.78 b 12.75 b 15.32 b 15.97 b
Azolla 5 % (B6) 5.62 a 7.78 a 16.17 a 17.62 a 17.72 a
F-test *x *x *x *x *x
Factor AxB (The influence between the use rate of azolla and the varieties of lettuce)
Al1xB1 4.63 6.33 8.23 d 9.33 fg 12.77 de
AlxB2 3.10 4.43 5.53 ef 8.00 g 9.63 f
AlxB3 3.77 5.60 7.43 d 11.20 e 12.33 e
AlxBd 4.33 6.33 8.23 d 13.47 cd 13.77 d
A1xB5 4a.67 7.33 12.13 [« 14.87 bc 15.17 [«
Al1xB6 5.23 8.33 14.23 b 16.33 b 16.33 bc
A2xB1 5.67 6.43 7.23 de 9.00 fg 12.53 e
A2xB2 3.80 3.13 4.13 f 5.00 h 9.47 f
A2xB3 4.47 477 7.87 d 10.57 ef 13.10 de
A2xBd 5.33 553 9.00 d 13.00 13.77 d
A2xB5 5.43 6.23 13.37 bc 15.77 16.77 b
A2xB6 6.00 7.23 18.1 a 18.90 a 19.10 a
F-test ns ns ** x> **

ns, ** mean not significant and significant difference at P< 0.01 values with the different superscript in each column are significantly different by least significant

difference (LSD).
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Tneiinadaiis 2 mevugiivgnlufunaudgnnssuissnsnsly
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Table 3 Productivity growdth rate data analysis between 2 varieties of lettuce and different application rates of dried azolla organic fertilizer

Productivity growth

Factors
Total weight (g/plant)

Stem weight (g) Root weight (g)

Factor A (Varieties of lettuce)

Green cos (A1) 87.34 73.76 12.67
Butterhead (A2) 88.11 76.44 11.54
F-test ns ns ns
Factor B (Azolla rate in planting material)
Manure 5 % (B1) 44.92 d 39.32 d 3.45 d
Azolla 1 % (B2) 23.10 e 20.97 e 222 d
Azolla 2 % (B3) 44.33 d 41.00 d 3.27 d
Azolla 3 % (B4) 69.67 c 60.17 c 8.83
Azolla 4 % (B5) 114.33 b 97.67 b 19.33 b
Azolla 5 % (B6) 230.00 a 191.5 a 35.50 a
F_test ** *% *¥*
Factor AxB (The influence between the use rate of azolla and the varieties of lettuce)
AlxB1 43.83 40.30 3.00 f
AlxB2 22.20 19.93 2.07 f
Al1xB3 41.67 39.00 3.20 f
AlxBd4 68.67 60.67 733 de
AlxB5 121.00 97.33 24.00 b
AlxB6 226.67 185.33 36.33 a
A2xB1 46.00 38.33 3.90 ef
A2xB2 24.00 22.00 237 f
A2xB3 47.00 43.00 3.33 f
A2xB4 70.67 59.67 10.33 d
A2xB5 107.67 98.00 14.67 C
A2xB6 233.33 197.67 34.67 a
F-test ns ns o
ns, ¥, ** mean not significant and significant difference at P< 0.05, 0.01 values with the different.
Superscript in each column are significantly different by least significant difference (LSD).
Table 4 Analyze nutrients that are essential for plant growth (before experiment)
EC oM Total N Aval. P Exch. K
Sample pH
(dS/m) (%) (%) (mg/kg) (mg/kg)
Compost 5 % 7.42 0.45 12.78 0.16 266.98 879.20
Azolla 1 % 7.42 0.38 13.77 0.16 230.45 716.60
Azolla 2 % 7.41 0.48 10.89 0.18 248.04 950.60
Azolla 3 % 7.36 0.59 13.96 0.19 253.45 1012.20
Azolla 4 % 7.29 0.84 14.52 0.22 269.01 1300.40
Azolla 5 % 7.22 1.03 14.60 0.27 274.42 1810.20

pH: potential of hydrogen ion, EC: electrical conductivity, OM: organic matter, N: total nitrogen, Aval. P: available phosphorus, Exch. K: exchange potassium

At Soil Science Laboratory, Department of Plant and Soil Sciences, Faculty of Agriculture, Chiang Mai University (2 September 2022)



T. Promdonyang et al. / (PRAWARUN AGRICULTURAL JOURNAL 2023) 20(2): 50 - 57

Table 5 Analyze nutrients that are essential for plant growth (after experiment)

55

sample oH EC oM Total N Aval. P Exch. K
(ds/m) (%) (%) (mg/kg) (mg/kg)

Compost 5 % 5.95 0.85 294 0.08 79.32 238.92
Azolla 1 % 6.05 0.38 3.35 0.10 69.29 221.20
Azolla 2 % 5.93 0.46 3.83 0.10 75.76 249.36
Azolla 3 % 5.75 0.56 3.83 0.10 79.27 250.34
Azolla 4 % 5.88 0.58 4.02 0.11 88.88 253.48
Azolla 5 % 5.80 0.74 4.39 0.13 91.21 286.76

pH: potential of hydrogen ion, EC: electrical conductivity, OM: organic matter, N: total nitrogen, Aval. P: available phosphorus, Exch. K: exchange potassium

At Soil Science Laboratory, Department of Plant and Soil Sciences, Faculty of Agriculture, Chiang Mai University (28March 2023).
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Azolla is a small aquatic fern known for its high nitrogen content, making it a valuable choice for
use as green manure. This study aimed to assess the optimal application rate of dried Azolla in a
soil mixture to promote the growth and yield of lettuce in containers. The experiment followed a
2x6 factorial design in a completely randomized design (CRD), considering two factors: 1)
Lettuce types, green cosmos and butterhead cultivars, and 2) The application rate of dried Azolla
in the soil mixture. This was compared to a single treatment using manure. Results showed that
green cos lettuce exhibited greater plant height growth than butterhead lettuce, while butterhead
lettuce had a higher number of leaves compared to green cos lettuce. However, there was no
significant difference in yield between the two lettuce varieties. Regarding the use of dried Azolla
for lettuce growth, it was determined that the application of dried Azolla as a soil mix resulted in
the best growth and yield for both lettuce cultivars. The highest growth and yield were observed
with 5 % dried Azolla, followed by 4 % dried Azolla, while the lowest growth and yield were
associated with 1 % dried Azolla. These findings were consistent with nutrient analysis results,
which indicated that the nutrient requirements for growth were minimal. When compared to other
methods, the most suitable ratio for growing lettuce was found to be 5 % dried Azolla or 5 kg of
dried Azolla per 100 kg of planting material.
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