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Table 1  Soil properties of experimental field

Soil Texture pH 0.M(%) Av. P,Os kg/ha Av. K,O kg/ha
Sand & Shale Allu Soil VFSL 6.2 33 195 54
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2. AP - T ALEV 14 (F2) EGTEEERD o H 1A, filiculoides T~ 78 ~ A,
caroliniana— 7€ - A. mexicana— 7& - A. pinnata®|-{ % o i&iﬁgﬁ VAl £50.1344m? 0l 10cm >
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NFEENEL A 2,20g ’I:%\E\ﬂjﬁjﬁf%}[?ﬁ% AR Ao FORET AT S (G96~9FT) ?ﬁg\, Py
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| [%iﬁ'ﬁj . €7fi  Table 2 List of Azolla for tested
1.A. filiculoides, Tisdale, California
2.A. pinnata, Bogor, Indonesia
3.A. pinnata, Banane, Philippines
4.A. pinnata, Cheng Mai, Thailand
5.A. pinnata, Malaysia
6.A. pinnata, Tanchang China
7.A. pinnata, I I TA Nigeria
8.A. filiculoides, East Germany (Germany)
9.A. pinnata, Vietnam Green II (Vietnam)
10.A. mexicana, California, USA
11.A. caroliniana, OHIO, USA
12.A. pinnata, Pu Tian Zhu, China
13.A. pinnata, Bharatpur, Nepal
14.A. pinnata, Bicol I, Philippines.
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Table 3  soil properties of test soils

HE] s s | TR | R R
Soil Texture pH OM. % P,Os kg/ha K,O kg/ha
or Medium e Available P,Os | Available K,O
THE A ——
sandst(Ele & Shale @WE, LS? 6.8 1.08 475 307
Alluvial Soil
i 8 [ 3] v ST
Slate Alluvial Soil 7 SiL 7.7 3.55 72 133
(Old)
%f?@*ﬁl?ﬂﬁi%ﬁj b T
Slate Alluvial Soil ! Sit 7.4 3.60 23 60
(New)
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ixture of S ate, i+ 6.6 751 43 169
Snadstone and Shale L ’ ’
Alluvial soil
e G 21al)) Ly ek +
Latosol SiCL 54 1.70 11 63
(R ) DYk 4
Latosol SiCL 5.5 1.31 20 145
IRRI ﬁﬁ sz ppm P20,K,Ca,Mg40,Mn0.5,M00.1,B0.2,Zn,Cu0.01,Fe2
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Table 4 Propagation Rate of Azolla (%)

a. E"F'sﬂ?ﬁg\,
Field conditions
E] {5 Month A. pinnata A. filiculoides
12 Dec 26.3 19.4
1 Jan 28.9 18.4
2 Feb 25.7 21.2
3 Mar 21.0 27.7
4 Apr 19.0 26.7
5 May 33.8 28.5

AT 153 3 (1 4~ [ BEPORI 3 I 157

Propagation rates were calculated on the basis of fresh weight increasing in each 4-7 days.
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b.g?.%“?]%@
Pot conditions
Valr\}ztles July Aug Sept Oct Nov Dec Av.
1 21.3 17.5 16.7 22.9 26.5 29.0 22.3
2 353 6.7 39.6 37.6 31.5 18.8 28.3
3 36.6 7.5 40.8 43.3 30.2 26.7 30.8
4 44.0 22.1 42.1 47.1 29.0 22.2 34.0
5 373 12.9 46.3 43.3 27.2 22.2 31.5
6 15.3 20.0 30.4 29.0 19.8 19.2 22.3
7 0 22.5 313 39.5 27.8 214 23.8
8 12.0 9.5 14.2 224 22.8 29.5 18.4
9 2.0 26.3 37.5 38.1 29.0 24.8 26.3
10 15.3 17.9 14.2 28.1 16.7 12.0 17.3
11 313 23.4 22.1 26.7 23.6 18.8 24.3
12 34.0 14.2 25.8 329 28.4 26.5 27.0
13 27.3 29.6 27.9 38.6 33.3 26.1 304
14 16.6 22.1 34.6 33.3 27.2 20.1 25.7
Av. 234 18.0 30.3 34.5 26.6 22.6

A U#d4a > B9 AL pinnata V3% F o 5 FHE REG19% o Fy'ﬁ £533.8% > 22- I\%@“ J
25.8% » A5 3.9 i 75 -« A filiculoides.V §f TR (R 118.4% - il %28 5% » 1
£523.6% » HITTH A BEPS AL pinnata £ (% > {11 4, 24E'+§? lﬁ (#4a) o
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Table 5. Effect of Various Soil on the Growth of Azolla

SR N— A. Pinnata& ___ _ ,;_A:L ﬁliculoid’e\s ___
I'Fg}ail(ﬁgfr[lz?gShale A. 307 5.12 275 4.58
2 Ilatjz}f(ﬁ[lfﬁj 225 3.75 213 3.55
3SR 199 3.32 204 3.40

late' A. (new)
RSPV PR
ixture of Shale, 214 3.57 201 3.35
Sandstone and Slate A.
S5 AT

201 3.35 198 3.30
Latosol
6\"“ ::]
6.5 ER(H ) 206 3.43 190 3.17
Latosol
SRIT TS
7.IRRI [iel 4 r &k 242 4.03 184 3.07

IRRI Solution

o AR 3 WIS 12 7129 FI~1 2129 [ 15126 [1~2 P 16 [1% 2 5 27 [1~3 4] 20 [LV3

R

5~ TP €1t 1A. pinnata.l F RPSEEA. filiculoides T (B - 11 Tl g W S AT 15 -
= HEEENET A R VYR

FERTI2E1IOF U ~1F18F ~ 1F]26F 1 ~2F5]25F1 ~ 2527 F 1 ~3 5|29 1 5= Wl Z0E T
(#<6) B= MR[EEFA. pinnataV W= BRI DV 3G > R ERLETT MV IR S P
36.2%. @RI KPR < (LA, filiculoidesf| 7 M B AL i T TR - iR 24.6%0
= W $5324.0% o FIFLIEESEA. filiculoides | % VBRI -

L*ijg}ﬁéﬂi H127] ~3F] V5™ B S py > Eif Bo (EHAE BP0 I (%
1) Hi- S E PR s RS W}%’é?«w °
Fh A5 AL pinnata & A filiculoides [V % = EYE
Table 6. Effect of Shading on the Growth of Azolla

3y - LS | CLANE . |

sl WA 69.12.19~70.1.18 70.1.26~70.2.25 70.2.27~70.3.29
=k SRR [ % B . & B . & B .
Varieties | gy ding | E.W, ?E‘l dfr F.W. ?E‘l dfr F.W. #ﬂl dfr
gm/2.4m* x gm/2.4m’ x gm/2.4m* *

A Pinnata - 2377 100.0 1960 100.0 1960 100.0
: + 2335 98.2 1251 63.8 1501 76.6
A filiculoid - 2002 100.0 1205 100.0 1710 100.0
- Hieuiordes N 2460 122.9 1501 124.6 2127 124.4

N RSN b e U 2 S

A A I - R R Bl RV R T T AT R e SRS i
G0 HE AR B IR PRS0 ST (F7) B HITAT A, pinnatalih I ) 54.9
255 ﬁg » A, filiculoidesth -~V > T ¥ 55 ST EL 1.4 2255 0.9 055 - iy B ik T A
pinnatafS i G 2 > T HEER15.43 ﬁ%ﬁﬁﬁ@ﬁfﬁﬁ[mQ@ > [EIA. filiculoidesli F]|{£113.9% » H?ﬂ'ﬁ
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Table 7. Effects of Azolla Incorporation on Plant Height and No. of Tillers

Fredl . = S RV HEEa S
ad L 50 S0 D AT B ¥ Bk
Treatment Maturity Percentage
f[ﬁxjf I Zek B E T?FE,’J Iy B T?FF,’J Ji g of effective
Azolla N kg/ha Plant Ht(cm) Tiller(no) Plant Ht(cm) Tiller(no) tiller (%)
0 53.6 13.9 90.0 133 95.7
40 544 15.6 93.9 14.7 94.2
A pinnat 80 56.0 16.0 97.1 15.4 96.3
- pinnata 120 55.5 16.0 96.6 15.8 98.8
N
54.9 15.4 94.4 14.8 96.3
Av.
0 52.6 11.7 923 11.5 98.2
40 53.0 13.5 93.1 133 98.5
. . 80 552 14.4 96.7 13.5 93.8
A- filiculoides 120 56.4 15.9 98.3 15.7 98.7
4y
543 13.9 95.1 13.5 973
Av.
0 49.5 12.0 83.1 10.3 85.8
40 51.8 134 85.4 11.9 88.8
Check 80 54.4 15.9 90.2 14.0 88.1
120 58.1 16.8 94.8 16.1 96.4
4y
534 14.5 88.4 13.1 89.8
Av.
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Table 8. Effects of Azolla Incorporation on Grian Yield and Yield Components

) AR | AL |gpege| 20F | THE | ZA%E [k
Treatment Panicle | Panicle /I:}ogo ¢ Filled Grain | 1000 Grain Gyain St.raw
iﬁ!ﬂj n FJEIE £ | Length Wt Grain Percentage Wt Yield Yield
Azolla N kg/ha | (cm) (8) (%) (8) (kg/ha) (kg/ha)
0 17.5 2.04 84.6 92.5 24.9 5497% 4792
40 18.2 2.12 83.1 92.6 24.6 6117%® 5723
A. pinnata 80 18.3 1.86 82.6 89.9 239 6321° 5706
120 18.5 1.83 83.0 90.1 24.1 6427 6345
T 18.1 1.96 83.3 91.3 24.4 6091(121)* | 5642
0 17.6 2.08 85.8 91.4 24.8 5055a 4265
40 17.8 2.00 87.2 91.2 24.0 5485a 4658
A. filiculoides 80 17.9 1.86 81.1 93.0 23.7 6407bc 4886
120 19.4 2.00 89.3 89.0 243 6721c 5548
iy 18.2 1.99 85.9 91.2 24.2 5917(117)a | 4839
0 16.4 1.85 73.5 87.5 24.2 3837a 3863
40 17.6 2.02 76.4 91.0 24.4 4667b 4258
Check 80 17.5 1.77 82.8 89.9 243 5340c 5063
120 18.2 2.06 854 90.5 24.4 6302d 6210
T4 17.4 1.93 79.5 89.7 24.3 5037(100)b | 4848
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Studies on the Economical Effect of Using Azolla
as N-fertilizer on Lowland Rice

Huang, S.N., T.R., Tsai, and K.C. Su*

—Summary—

In order to know the adaptabilities of Azolla and its economical effect as N-fertilizer on
lowoand rice in this island, a series of experiments were carried out during 1980-1981. 14
varieties including 10 A. pinnata, 2 A. filiculoides, 1 A. caroliniana and 1 A. mexicana were
introduced from various countries and cultivated under field and pot conditions. At the same time,
a field experiment was established to test the effect of Azolla incorporation on the growth and
yield of lowland rice.

Results showed that Azolla propagated very fast under favorable conditions, it can double its
fresh matter weight in 2.45 and 4.0 days at pot and field investigations. Among them, A. pinnata
had the highest propatation rate, A. caroliniana the second, A. filiculoides and A. mexicana the
lowest. The highest one sometime had double yield as the lowest. Azolla reduced its propatation
rate or stoped growing, some of them even died in hot summer. A. pinnata from Cheng Mai,
Thailand, Tanchang, China and A. caroliniana from Tisdale, Calif. were found with characteristic
of hot tolerance.

Azolla grew best in sandstone & shale alluvial soil when it compared with slate alluvial soil
and latosol. The treatment of shading (light intensity about 20% less) increased the yield of A.
filiculoides 24% but it decreased A. pinnata by 20%.

The incorporation of Azolla gave superior plant height and no. of tillers or panicles at
vegetative and harvesting stage. A. pinnata and A. filiculoides increased rice grain yield
significantly by 21% and 17% respectively. The increasing of grain yield was due to more panicles
no. of grain per panicle and higher filled-grain percentage. A 40 t/ha fresh matter of Azolla
incorporation showed the same effect as 80 kg N/ha chemical fertilizer in 4-split application. But
rice grain yield can not get the highest yield through Azolla incorporation only. Azolla
incorporated (40 t/ha) along with application of 80 kg/ha N as chemical fertilizer resulted the

highest rice grain yield in this experiment.
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