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Effect of cow and pig manure on growth and yield of Azolla microphylla
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ABSTRACT: The objective of this study was to determine the optimal ratio of cow and pig manures application for
the growth and vyield of Azolla (Azolla microphylla) to be a guideline of Azolla cultivation for the farmer. The
experimental design was a completely randomized design (CRD) with 6 treatments and 3 replications. Treatments
were consisting of T1: No fertilizer (Control), T2: cow manure only, T3: pig manure only, T4-T6: cow manure and pig
manure at a ratio of 25:75, 50:50 and 75:25 by weight. Azolla was cultivated in concrete pond for 30 days. The
results showed that the application of all the ratios of cow and pig manures gave the highest fresh weight of Azolla
that were in a range of 1,890.07-1,824.60 g¢/m”. Although the application of animal manures provided the significantly
higher results of total dry matter production of Azolla than that of the control, there were no significant differences
in this result between the animal manure treatments (21.49-22.20 g). This tendency was also observed in total
macronutrient (N+P+K) in Azolla tissues, which showed that total macronutrients in Azolla tissues under the animal
manure treatments were in a range of 1.46-1.74 g¢/¢ dry weight without any significant differences. However, the
highest total nitrogen and phosphorus in Azolla tissues were observed under the pig manure treatments, which
were 3.97% and 0.56%, respectively. The application of only cow manure or cow manure + pig manure at the ratio
of 50:50 by weight provided the highest total potassium in Azolla tissues (4.58% and 4.29%, respectively).
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Table 1 Selected chemical properties of cow manure and pig manure

Chemical properties Cow manure Pig manure
pHY 9.30 7.50
EC? (dS/m) 6.63 1.12
Organic matter”(%) 41.63 15.9
Total N (%) 1.16 0.52
Total P¥ (%) 0.34 0.64
Total K% (%) 3.31 0.72
C/N ratio ¢ 20.80 17.63

Y pH (1:1 H,O w/v); # EC (1:5 H,0); ¥ OM (Walkley and Black method); ¢ N (Kjeldahl method); * P (Vanadomolybdate method);

¢ K (wet digestion method)
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Table 2 Relative growth rate and doubling time of A. microphylla harvested every 10 days over a period of 30 days

under different manure treatments

Relative Growth Rate (g/g*day) Doubling time (day)
Treatment First Second Third First Second Third
Average Average
harvest harvest harvest harvest harvest harvest
T1 Control (no fertilizer) 0.11 bY 0.12 c 0.05d 0.09 c 6.37 a 583 a 13.45 a 8.55a
T2 Cow manure 100 0.20 a 0.19b 0.10 c 0.16 b 347 Db 357Db 7.02Db 4.69b
T3 Pig manure 100 0.18 a 020 b 0.15a 0.17 ab 380 b 355b 4.76 ¢ 4.03 bc
T4 Cow:Pig manure, 25:75 w/w 0.19 a 0.21 a 0.14 a 0.18 a 3.62 b 335 b 4.84 c 3.94 c
T5 Cow:Pig manure, 50:50 w/w 0.19a 0.21 ab 0.13b 0.18 a 361b 338b 543 ¢ 4.14 bc
T6 Cow:Pig manure, 75:25 w/w 0.20 a 0.21 ab 0.11 bc 0.17 ab 347 b 333 b 6.07 bc 4.29 bc
F-test *% *% *% ** *% *% *% **
C.V. (%) 4.68 2.80 7.74 2.95 9.42 3.65 7.00 7.10

** Significance at the 99% confidence level

Y Mean followed by the same letters are not significantly different at p<0.01 by Duncan’s multiple range test
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Table 3 The total fresh weight, dry weight, water content and dry matter of A. microphylla under different treatment

of cow manure and pig manure

Water Dry matter Total dry
Fresh Weight  Dry Weight
Treatment , , Content (%) matter
(g/m?) (g¢/m?)
(%) production (g)

T1 Control (no fertilizer) 801.92 dV 46.71 b 94.03 ¢ 597 a 14.36 b
T2 Cow manure 100 1,702.68 ¢ 68.53 a 95.65 b 4.35b 22.20 a
T3 Pig manure 100 1,762.73 bc 71.28 a 95.92 ab 4.08 bc 2155a
Td Cow:Pig manure, 25:75 w/w 1,890.07 a 71.38 a 96.15 a 385 ¢ 21.75 a
T5 Cow:Pig manure, 50:50 w/w 1,824.60 ab 67.28 a 96.16 a 3.84 c 2191 a
T6 Cow:Pig manure, 75:25 w/w 1,858.14 ab 69.19 a 96.00 a 4.00 c 21.49 a
F-test *% *% K% *¥ *%
C.V. (%) 3.65 5.23 0.18 4.04 6.36

** Significance at the 99% confidence level

Y Mean followed by the same letters are not significantly different at p<0.01 by Duncan’s multiple range test
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Rebeiz, 1985)
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Tayaanslusnsdmdion waznsldyaladissedrafsvideldlusnsdmiiunnni dayalafivinalnumaiougeninyagns
dawaliuvuunsinisazanvedlnunadensiugsninslayalalusnsdruinn oglsing wuin Yhnalulasiouiiasaily
winuashinsiumunisldyaladeliuiinalulnsiauiiinnndyagns st Costa et al. (2009) T#s1891ud1 uruAsLONIN

wlasululasiuanunasvessmormsediyadninldasluuds Saunsald Sululasiauainniseislulasiauifiagn

v '
o a a

nN3¥UUNT Nitrogen fixation vesdmsedlisaunuituieglulnssluvasunuung Feuseaniamnisasslulasiauasd
Wutudlethildidswmuunsd Usunalulnsiauiisn (Handajani, 2011) agnslsniy aneuddeiinuanyldaenndaiy
sewininalulnsiausuuaguiinunaslsfladluumuuns fnuin mslidoyalaissegradenhliumunadiviua
rrelsfiadgefian Tunardiviinalulnsaussiavaluwuunsdidiooniinisliteyadn un fdfieudululéin ns
azauvesaaslsiadlunmunnsoraiinananUsuusinemsdug uenaniilesudsiglulnsiay F991nn1551891uT8s
Subudhi and Singh (1979) Wu31 Ysananaslsiladluwuunsazasaailswuunsldsureanedalulsnaifuty Somn
fnsaniiviinameaesaluyadnd wui yegnsiuinamearledamnnninala uazduwdliiiinsldyaansifivsediafen
vieldsrmiuyalaludnsiunnin viliuvuuasiinisazauvesmeanesaunnniini sldayalafisseguien Fao1adma

nsENUsoUSuuAaalsTad luknuLaabauiy

Table 4 Chlorophyll content of A. microphylla under different manure treatments

Chlorophyll content (ug/g FW)"

Treatment
Chlorophyll a Chlorophyll b Total Chlorophyll

T1 Control (no fertilizer) 0.19 ¥ 0.07 c 0.27b

T2 Cow manure 100 0.26 a 0.10 a 0.36 a

T3 Pig manure 100 0.18 c 0.07 c 0.25b

Td Cow:Pig manure, 25:75 w/w 0.19 ¢ 0.08 bc 0.28 b

T5 Cow:Pig manure, 50:50 w/w 0.23 b 0.09 ab 033 a

T6 Cow:Pig manure, 75:25 w/w 0.24 b 0.10 a 0.34 a

F-test o o *x

CV. (%) 5.09 9.20 6.22

** Significance at the 99% confidence level
Y Chlorophyll content in fresh leaf were extracted in 80% acetone by modified method of Forni et al. (2008) and Arnon (1949)

2 Mean followed by the same letters are not significantly different at p<0.01 by Duncan’s multiple range test
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dmfulsunalusiu wudn mstdyadaiynvdaviliunuuasinisazauvedlusiuvunnninmshdldyadniagnad
fuddny Tnensldyagnsifivsegrufewibiunuunsdinsasanlusiugeiande 24.83 Wesidud sesaunlaun nsldyala
Fafugaans dnsiaiu 50:50 uaz 75:25 wWoesiudlaeumiin Aviliunuunsdinisazanveslusfiuiinbu 24.32 uaz 23.81

Wesidus audau (Table 6) dmsuusnnadunioing wuit ludianuwandsiunisadfssninanislduaylalldyadnilu

2 & aa

¥iiarednTdunuanaeiy Failiuvuuasiviunadunseingeyglugie 63.93-72.72 Wedigud fideladndusuiu

@ £

dunseingreudiege uazlududnsdiuaisueusielulngiau (/N ratio) wudn msldyadninndmaassinliunuuadl

s

/N ratio 9¢/lug39 9.89-10.81 %aﬁﬁﬂﬁasmdwLmuLLmﬁlﬂé’ﬁU;ﬂaﬁmmm C/N ratio Winfiu 14.63

Table 5 The nutrient content of A. microphylla under different treatment of cow manure and pig manure

Total N Total P Total K Total Total
Treatment N+P+K N+P+K
(%) (%) (%) (% DW) (% FwW)
T1 Control (no fertilizer) 2.89 eV 0.07 e 312b 0.85b 14.68 b
T2 Cow manure 100 371d 0.22d 4.58 a 1.74 a 4355 a
T3 Pig manure 100 397 a 0.56 a 313 b 1.64 a 40.55 a
Td Cow:Pig manure, 25:75 w/w 378d 042 b 3.17b 1.58 a 41.69 a
T5 Cow:Pig manure, 50:50 w/w 389 b 0.39 bc 4.29 a 1.71 a 46.40 a
T6 Cow:Pig manure, 75:25 w/w 381 c 031c 293 b 1.46 a 39.22 a
F-test *% *% *% * *x
CV. (%) 1.21 13.69 12.02 19.48 15.19

** Significance at the 99% confidence level

Y Mean followed by the same letters are not significantly different at p<0.05 by Duncan’s multiple range test

Table 6 Protein content, organic matter and C:N ratio of A. microphylla under different treatment of cow manure

and pig manure

Treatment Protein (%) Organic matter (%) C:N Ratio

T1 Control (no fertilizer) 18.05 e 72.12 14.63 a
T2 Cow manure 100 23.20d 67.28 10.79 b
T3 Pig manure 100 24.83 a 67.21 9.89 b
Td Cow:Pig manure, 25:75 w/w 23.65 d 68.82 1081 b
T5 Cow:Pig manure, 50:50 w/w 24.32 b 67.96 10.25b
T6 Cow:Pig manure, 75:25 w/w 2381 c 63.93 10.12 b
F-test ** ns **
CV. (%) 1.21 4.46 6.48

** Significance at the 99% confidence level

Y Mean followed by the same letters are not significantly different at p<0.05 by Duncan’s multiple range test
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