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Effects of Composting Rice Stubble in Rice Field Condition on Water
Quality and Azolla Yields
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ABSTRACT

The objective of this research is to study appropriate methods for azolla cultivation
in rice field conditions. The experiment was conducted in a completely randomized design
(CRD). Azolla was grown in 18 pits, comprised of three pits for each of 6 different growth
methods. The cultivation was conducted three times, each spanning 10 days. The treatments
were as follows. In treatment 1 (control), clean water without added nutrients was used as a
growth medium. In treatment 2, 46% urea fertilizer was added to clean water and then used as
a growth medium. In treatment 3 and 4, rice field soil and rice stubble compost were used
respectively. In treatment 5, rice field soil was mixed with 46% urea fertilizer and used as a
growth medium, while, in treatment 6, it was combined with rice stubble composted. Water
quality factors, consisting of water temperature, pH, dissolved oxygen, electrical conductivity,
total nitrogen content, and microorganism count, were measured before and after azolla
cultivation. Azolla yield i.e., fresh and dry weight, were also quantified. The results prior to azolla
cultivation showed that water temperature was not different (p>0.05) in all treatments.
Treatment 6 had the lowest pH (p<0.05). Treatment 5 resulted in the highest electrical
conductivity and total nitrogen content, followed by treatment 2 (p<0.01). Water in treatment
1 and 2 had the highest dissolved oxygen content (p<0.05). Treatment 6 led to the highest
microorganism count, followed by treatment 3 (p<0.01). After the azolla cultivation, water
temperature was similar in all treatments (p>0.05), while treatment 6 had the lowest pH
(p<0.05). Treatment 6 also led to the highest electrical conductivity of water, followed by
treatment 5 (p<0.01). Dissolved oxygen content was highest in treatment 1 and 2 (p<0.05).
Treatment 5 had the highest nitrogen content, followed by treatment 6 (p<0.01). Treatment 6

produced the greatest microorganism count, followed by treatment 4 (p<0.01). The fresh weight
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of azolla under treatment 5 was highest, followed by treatment 6 (p<0.01). Treatment 5 and 6
also led to the greatest azolla dry weight (p<0.01). Correlation analysis revealed that water
temperature, total nitrogen content, electrical conductivity, and microorganism count were
positively associated with azolla yields. In conclusion, the treatment with rice field soil and urea
fertilizer provided the best fresh weight of azolla. Nevertheless, the treatment with rice stubble
compost and rice field soil led to the highest dry weight of azolla similar to the rice field soil
and urea fertilizer treatment. Therefore, the use of rice stubble compost is suitable for
promoting azolla growth in rice fields. Such use could be an environmentally friendly alternative
to burning rice stubbles that farmers often conduct if this use is adapted to each farmer’s
situation.

Keywords: rice field soil; chemical fertilizer; rice stubble; compost process; azolla
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Table 1 Chemical composition and microorganism counts of soil used in the experiment.

Properties Values Methods
pH 79 pH meter
EC (mS/cm) 2.14 Conductivity meter
OM (%) 6.32 Walkley and Black
Total N (%) 2.69 Kjeldahl method
Total P,O5 (%) 1.05 Colorimetric method
Total K0 (%) 411 Flame photometric method
C/N Ratio 10.97 Walkley and Black and Kjeldahl method
Microorganism count (CFU) 57.08 Standard plate count
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Table 2 Water quality before and after azolla cultivation.

a

GAGRIEH

Water Microorganism
EC DO Total N
temperature pH count
Treatment (mS/cm) (mg/L) (%)
) (CFU)
Before After Before After Before After Before After Before After Before After
1 2721 2645  8.23d 7.86¢ 0.21e 1.33e  4.56a 2.07a 0.03e 2.42e 2d 98d
2 27.42 26.66 791c 7.65b 2.38d 3.06¢ 4.30a 1.93a 8.66b 9.35¢ 3d 95d
3 27.98 26.02 7.40b 6.91ab 3.17¢c 3.98b 3.62b 1.39bc 6.38¢ 9.01c 128b 316¢
4 2760 2639 7.60b  7.12ab  254d  3.17c  3.76b 1.69b 4.76d 7.36d 70c 368b
5 27.85 26.90 7.55b 7.08ab 4.84a 2.54d  3.90ab 1.17c 10.31a 13.44a 117b 294c
6 27.01  26.05 6.98a 6.73a 360b 4.84a 3.95ab  0.96d 8.04b  11.90b 269a 432a
p_value nS nS * * *¥* *% * * *% *¥* *% *%
SEM 0.15 0.14 0.18 0.18 0.63 0.56 0.16 0.18 1.49 1.57 40.63 53.81
%C.V. 1.35 1.30 5.63 6.07 55.27 37.46 10.20 28.41 57.24 43.22 101.38  52.62
Conductivity Standard plate
Method Thermometer pH meter DO test Kit Kjeldahl method
meter count

Note ns: Not statistically significant (p>005), *Statistically significant (p<0.05),

** Statistically highly significant (p<0.01), SEM: Standard error of mean, %C.V.: Coefficient of

variation, and a-e denotes significant differences.
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Table 3 Fresh and dry weight of azolla per the area of pits.

Treatment Fresh weight (¢/m?) Dry weight (g/m?)
1 567.24f 40.02d
2 1,790.56¢ 51.78b
3 1,436.02d 49.91bc
4 1,378.11e 48.35c
5 2,169.98a 54.14a
6 1,991.01b 53.70a
p-value x> x>
SEM 234.16 2.13
%C.V. 36.87 10.49

Note **Statistically highly significant (p<0.01), SEM: Standard error of mean, %C.V.: Coefficient

of variation, and a-f denotes significant differences.

o £ o Y ' T o % o
3. Naﬂ’li'}lLﬂ‘ﬂ%ﬁﬂﬂﬁuﬂisﬁﬂﬁﬁﬂﬂuWUgLﬁﬂ%ﬂ‘u‘i%ﬁ')’lﬂQmﬂWWUWﬂUU’muﬂﬁﬂﬂlaﬁLL‘V]‘L!LL@N

AdUUsEAVTanduRUSL e TaUTENINIAMAINIINBUN TN AUTITNAAYBILTULAL WU

gaungiindanuduiusivimdnuruuasszdutes Usunalulasiausiu (Total N) danuduiusiu

UMTNLAULASIZAULIN A1 pH JAuduiusifsauduilminuiuensszauliunans Usinueandiau

o

avaneth (00) fauduiudisauiuiminumsassedudiunans nmailaiiweni (E0)
dutusturmiinumuuasseduan uazqduvsmudauduiudiuimdnuuunsssduiunans &
uanslu Table 4 wazlu Table 4 asﬂlﬁdm’auﬂmwwvLmuumammﬁﬁﬁ 27 9sAaldud duase
KandnLruLAs Usinadlulnsiausa (Total N) msthliiheesh (EQ) uarqduvdsuiigiuluusay
nssuiEmsAnuiinasenandnunusaafinnTunuludie @aud1 pH ianas warUsumesndiau

avaein (DO) NtesadluwsarnssuisnsAnu lulAdsnaldenonandnLruwng

AFUUTEANSANAUNUS R FaUTENINAMMIMUINEINTINZAUNNTNAAYBIUNLLAT WU

pungihdanuduiussuthminumuessydutes Uinailulasiausau (Total N) famuduiusiy

U

v
° o [

UIMUNUARULAITEAUNIN AT pH iJﬂ’J’]lJaiJWUﬁLSNﬁUﬂUU’m‘UﬂLLMULL@Qiu@‘UU’MﬂﬁN UTueueandiau

v
° o

azawm (DO) fANUFUNUSITIaUA VU NIN LI ULASTEAUUIUNATS mwwlﬂﬂwmm (EC) fimny

AUNUSAUVUNMUNLAUBAITEAULIN WALIAUNIOTINTANMUAUNUSAUUNNUNLAUBAITEAULIN AILEAS

Q

Tu Table 5 uarlu Table 5 agUldinnounsimsunuunigumaiiul 27 ssrigaidod Inasonanin
wiuwnd Usunadlulasiausau (Total N) nstliivesin (EC) wazqdunidsiniigaiuluusiasnssuds

nsAnuilnanenandnLiuLAINuInTua1uluag @uan pH Nanas uazUSuiueendiauazaigun

(DO) NilpvashuliarnssuIsNsAnu lldIHAL S ADNANAALAUILAS



NFANTNBATLALDINT U8B, 4(1): 15-26 (2568)

Table 4 Pearson correlation coefficients of water quality before azolla cultivation and fresh

azolla weight.

Water Microorganism
Total N pH DO EC
temperature count
Total N 0.30

pH -0.02 -0.58

DO -0.27 -0.49 0.95

EC 0.44 0.90 -0.74 -0.72
Microorganism count -0.16 0.44 -0.95 -0.84 0.63
Fresh azolla weight 0.22 0.98 -0.67 -0.57 0.92 0.56

Table 5 Pearson correlation coefficients of water quality after azolla cultivation and fresh

azolla weight.

Water Microorganism
Total N pH DO EC
temperature count
Total N 0.15
pH 0.48 -0.70
DO 0.27 -0.82 0.92
EC -0.02 0.95 -0.87 -0.92
Microorganism count -0.51 0.65 -0.97 -0.94 0.82
Fresh azolla weight 0.22 0.98 -0.62 -0.74 0.90 0.99
a L4
29138
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