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ABSTRACT

Chemical fertilizers are expensive because they have to rely on imports from
abroad. Therefore, it is necessary to find an alternative plant nutrient source to substitute
chemical fertilizers for farmers in order to be self-sufficient. Azolla is a biological resource
with a high potential for plant nutrients. However, the use of fresh azolla in vegetable
production is still limited due to its high water content. Therefore, research and
development on the use of dried azolla in plant nutrient management have been
conducted to make it possible to apply it efficiently to vegetables. The release of
nutrients from dried azolla was studied by incubating it in soil under laboratory
conditions. The effect of using dried azolla on the growth of cos lettuce was also studied
in a greenhouse and in a field experiment. It was found that dried azolla can release up
to 36 grams of nitrogen per 100 grams of total nitrogen after 42 days of incubation, and
the maximum release rate was 12 grams of nitrogen per 100 grams of total nitrogen per
day within a day after incubation. For phosphorus release, it was found to occur up to
15 grams per 100 grams of total phosphorus after 35 days of incubation, and the
maximum release rate was 12 grams of phosphorus per 100 grams of total phosphorus
per day within a day after incubation. The release of potassium was found to occur up
to 33 grams per 100 grams of total potassium within a day of incubation, which is the
highest release rate. When the effect of dried azolla on the growth of cos lettuce was
studied in a greenhouse, it was found that the maximum growth of cos lettuce was
obtained when 35 grams of dried azolla were applied per kilogram of soil. The fresh
weight and dry weight of cos lettuce increased by 736 and 286%, respectively, compared
with the treatment without dried azolla. The field experiment in Nakhon Ratchasima
province was carried out in 2023. It was found that applying 0.5 kilograms of dried azolla
per square meter increased the yield by 69% compared with the method using a
chemical fertilizer of 9.4 grams of nitrogen per square meter. When 0.5 kilograms of dried
azolla per square meter was combined with chemical fertilizer of 7.1 grams of nitrogen

per square meter, the maximum yield increase of cos lettuce was 115%.

Keywords: dried azolla, cos lettuce, chemical fertilizer substitution
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whaaneuazlanUasssinoimiseanuilieg1a5aass Jumadi et al, 2014) viusan1y
aosn1svesivsulsemuludnlufigeigdu uenandunuunsdsusznauniealsiiiu
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Figure 1 Azolla cultured in pond (A), drying azolla (B) and dried azolla (C)
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and Ramirez (1990) 5189143131005 AUADE1IMAULAY 5 FUA 19nUA 232 Foee Tu 11
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Table 1 Chemical composition of dried azolla

Organic carbon  Total-N /N Total-P Total-K  Total-Ca  Total-Mg
(%) (%) ratio (%) (%) (%) (%)
45.6 4.58 9.95 0.64 5.08 2.59 0.39

2. M3UanUaR8519D M TVDIUNULAILIAY
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szovnamduUisuntadly 1 fu nnsuanddeseaneSavenunasasanUdoseanu
9.863 nYunleanesass 100 nuvaseanosanmun (Figure 3A) en1sUanUdesvloanesa
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drunsUanudoslnunaidon wudn Aatugege 33 nfulnunadouse 100 n3u
Tnunadousiananniglu 1 Yundsnisva (Figure 4 A) %QLﬂuﬁmflmiﬂamUdaaQqqm 9Nty
SnsnisUanUaesinuvaidouazanatasaoutsnsilugng 0.2 - 2.2 nfulnunadeuse 100

NSUVBILNUNATIUNINUARDTU ATUA 14 TUNEIN15UN (Figure 4 B) USunainisuanyasy
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uv3sBesessnunssesanelngqdunse (Wang et al,, 2022; Zhou et al., 2021)
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Figure 2 Nitrogen released (A) and mineralization rate (B) from dried azolla after

incubation in soil
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Figure 3 Phosphorus released (A) and mineralization rate (B) from dried azolla after

incubation in soil
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Figure 4 Potassium released (A) and mineralization rate (B) from dried azolla after
incubation in soil
3. naveLWILLAITIRTMTnanuazutwesinadanedlulsaSou
nsldunuumaussnssneg faus 15 - 35 nfusieonu 1 Alansy vildfnadnaeaiinig
Wiyduladstuannslildwusasuidaiunsiiaua Tneftwiinanuasiminui

Y1319 49.44 - 119.15 Ay 4.31 - 8.72 NSUADAU ANUAIAU WAZWUIINTT LT AULAILIAIN

8n31 35 nfudedu 1 Alansu ilvidudnadnaeaiivdnanuasdminuisasaneseiitded Aty

'
v [y = a

nadf AnadnpealiuvinanuasiMinuiainduainnssuisniuny 736 wag 286 LWasidud

= o

audsu Tumanduiu winldunuunaiiniuiesns 40 nfuseny 1 Alansu wuii dnadane
alinsasiulnanas (Table 2, Figure 5) wiieannnslaumunsslusnadnandaa
yhlautfvnameneesiuldmnzansonisaiydulavesinadnaoa Audinsduiiliun
Al aenndosiu Aanual wazAne (2558) 5189097 WALLAWASSIAINLALILLLTIN 0.19
n¥usegnuiAdiufiuns vhlvannsaduiildun minldwuunwsiddulsunamnagiili
anmaulgnuaziuly

Table 2 Effects of azolla application on fresh weight of cos lettuce at 45 days after sowing

Azolla application  Fresh weight % fwt. increase as Dry weight % dwt. increase as
rate (fwt.) (g/plant)  compared to T1 (dwt.) (¢/plant) ~ compared to T1

T1: Control 14.25 d - 226d -

T2: 5 g/kg soil 18.14d 27 2.68d 19

T3: 10 g/kg soil 28.26 d 98 293d 30

Td: 15 g/kg soil 55.26 ¢ 288 455 cd 101

T5: 20 g/kg soil 49.44 c 246 431 cd 91

T6: 25 g/kg soil 61.53 ¢ 331 5.74 bc 154

T7: 30 g/kg soil 89.97 b 531 7.50 ab 232

T8: 35 g/kg soil 119.15 a 736 8.72 a 286

T9: 40 g/kg soil 107.07 ab 651 7.18 ab 218

Average 60.34 5.10

CV.(%) 10.26 15.60

Means in a same column followed by different letters are significantly different at p < 0.05 by DMRT
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Figure 5 Effects of dried azolla application on growth of cos lettuce at 45 days after sowing
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Table 3 Effect of different treatments on fresh weight increase as compare to T5 of cos

lettuce and value cost ratio (VCR) of urea and azolla application

Fresh Value
Yield increase Cost (Baht)
Treatment weight increase VCR

(kg/rai) (%)  (ke/rai)  (Baht) Urea Azolla  Total

T1: Control 659 ¢ -57 -879

T2: 5 ¢ Urea/m? 909 ¢ -41 629

T3:10 ¢ Urea/m? 1,099 c -29 -439

Ta: 15 g Urea/m? 1,355¢  -11 -183

T5: 20 g Urea/m? 1,538 bc - - - 750.0 - 750.0 -
T6: Az 2,603ab 69 1,065 85,200 - 1,050  1,050.0 81.14

T7: Az+5 g Urea/m’ 2,686 a 75 1,148 91,840 187.5 1,050 1,2375 7421
T8: Az+10 g Urea/m’ 2,765 a 80 1,227 98,160  375.0 1,050 1,425.0 68.88
T9: Az+15 g Urea/m? 3,304 a 115 1,766 141,280 5625 1,050 1,6125 87.62
T10:Az+20 g Urea/m’ 3,264 a 112 1,726 138,080 750.0 1,050 1,800.0 76.71

Average 2,018
CV.(%) 18.24

Means in a same column followed by different letters are significantly different at p < 0.05 by DMRT
Note*: Chemical fertilizer recommendation rate of 15-0-0 kgN-P,0s-K,O/rai
Urea’s price = 24,100 Baht/ton, Cos lettuce’s price = 80 Baht/kg, Dried azolla’s price = 1.31 Baht/Kg
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