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Table 1. Results of pot soil analysis

Soiltexture  Clay  Silt Sand  TotalN 0.C SP K P ECe pH
(%0) (mgkg™) (@s.m)
Clay 50 26 24 0.197 1.70 73 191 9.0 1.99 6.85
Y3l CowgmoS @y gl -¥ Jgu
Table 2. Results of azolla compost analysis
CEC K P Total N 0.C pH EC
meq 100%g (%) (dS.m?)
55 0.93 0.22 2.827 335 6.02 10.8
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1 - Puddling
2 - TDR= Time Domain Reflectometry
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Table 3. Analysis of variance of some agronomic traits of rice, soil, straw and paddy

Means of squares
sV df Agronomic traits Soil Uptake in straw Uptake in grain
iaeﬂ';'ﬁ aﬁg’:ﬁ hﬂgﬁt Tr:'c'fr Yield ECe pH OC N P K N P K N P K
R (Replicationy 2 110 03® 21501° 2615° 03® 003® 022® 139" 00018 505® 97888 0.047™ 0006" 0.174" 041" 0129° 0.04®
A (Main plot) 7 954™ 1998 Th4™ 9705™ 1998 024 004 0.7™ 00014™ 5824  3027.9° 0028 0004™ 0.031® 0.054™ 0008® 0.006"
B Subplot) 3 484™ 2406™ B5954® 1906° 2406 211™ 073™ 3777 0.091™ 2055327 63293.6™ 0.0057™ 0.009™ 0227 0.09® 0.013® 0.0052™
A-Bdnteractiony 21 417" 442 3058° 3796 441" 025° 008 035® 00011 3268® 2191.8® 0.007° 0.0008™ 0.023® 0.022® 0.003® 0.002®
Error 62 059 019 2307 762 019 025 012 041 0.00 44.36 30036 001 000 004 002 001 0.00
CcVv % 345 315 440 686 351 2124 48 2075 2143 2050 1938 1616 19.75 9.32 744 1260 9.47
Vo3l CngaaS Jod = (B) o8 15556 sl Jlas = (A) (Lol 1556 s o xo NSl s ime ()l 000 9V g +,) mhaw (0 i iy s g 3¢ 3¢ g e

*xk % and *: significance at the 0.1, 1 and 5% statistical levels, respectively; ns: non-significant; main plot (A): irrigation treatment; sub-plot (B): azolla compost treatment

Sl cilizen 6l jloss 30 0uis (g puS 03Il Wlio (B 0 (uSileo A lio —F Jgur
Table 4. Means comparison for some agronomic traits under different irrigation treatments

Means of squares

Agronomic traits

Uptake in straw

Uptake in grain)

Irrigation Panicle length Plant height panicle weight Tiller no. Yield N P N
(cm) )] (g pod?) (%)
Al 21.02¢c 103.67 b 1165f 39.17 bc 10.25f 0.682 a 0.141ab 1.82ab
A2 22.72ab 111a 14.73b 34.83d 13.3b 0.583b 0.126 abcd 1.76 ab
A3 21.93ab 11058a 15ab 455 bc 136ab 0.592 ab 0.112 bed 1.88a
A4 23a 109.5ab 1354d 42.3ab 12.14d 0.688 a 0.133 abc 1.8ab
A5 231a 111a 1417 ¢ 40.75 abc 1277 ¢ 0.657 ab 0.109 cd 1.8lab
A6 2142¢c 110.83 a 13.52d 44.25a 12.12d 0.678a 0.155a 1.82ab
A7 21.75¢ 109.58 ab 155a 41.58 abc 14.1a 0.583 b 0.119 bed 1.71b
A8 234 a 111.25a 125¢e 38.33cd 1115e 0.59 ab 0.099d 168a

bl g o pixe 10 maw o alin By, il Ojge 10 gie o 40 slacl
P<0.05. df= 62. Means with the same letter are not significantly different.
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Table 5. Means comparison for some agronomic traits under different treatments of azolla

Means of squares
Azolla Agronomic raits Residuals in soil _Uptake
compost in straw
treatment Panicle Plant Panicle .
length height weight Yield EC pH oc N P K K
(cm) @ (@pod?) (dsm) (%) (mg kg) (*0)

B1(0) 2267a 107.96b 1234b 1094b 198c 7.29a 169d 0.15d 15.06d 230.79b 1.089b
B2 (2.5%) 2165h  109.92ab 14.36a 12.96a 238ab 7.2la 254c 0.197c 20.73c 248.8b 2.03ab
B3 (5%) 2253a 109.12ab 14.45a 13.05a 229hc 7.13ab 3.64b 0.246b 2843b 3114a 2.05a
B4 (7.5%) 2224a  11171a  1417a 1277a 27a 6.89b 442a 0.29%4a 36.32a 339.7a 2.12a

Sl e o e 0 mlaws jo alie By Bl Djgo 10 e o 0 slacl
P<0.05. df= 62. Means with the same letter are not significantly different. B1, B2, B3 and B4 indicate 0, 2.5, 5, and 7.5 % wiw of Azolla compost.

350 s sl 6l 0 Y”‘T CawgaoS 3 ooliiwl el polio g nS)L.'.‘.i Glizeo v 5, Bl ol 1 U.SJLM: awmlio —F Jouo
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Table 6. Means comparison for the interaction between different irrigation regimes and different rates of azolla
compost for the studied parameters

Irrigation Azolla compost

treatment treatment panicle length panicle weight Yield
(cm) (%) (g pod?)
Bl 21.83 e-i 10.87 no 9.467 no
Al B2 18.57 k 11.00 mno 9.600 mno
B3 20.93 hij 11.70 klm 10.300 kIm
B4 22.77 c-f 13.03 ghi 11.633 ghi
B1 22.27 d-h 10.60 0 9.2000
A2 B2 23.53 a-d 16.43 ab 15.033 ab
B3 23.30 a-e 1550c 14.100 ¢
B4 21.80 e-j 16.40 ab 15.000 ab
B1 21.93 e-i 12.23 jk 10.833 jk
A3 B2 21.93 e-i 1557 ¢ 14.167 ¢
B3 23.00 b-e 16.83a 15.433 a
B4 20.87 hij 15.36 ¢ 13.967 ¢
B1 23.93 abc 13.36 fgh 11.967 fgh
Ad B2 20.57 ij 15.26 ¢ 13.967 c
B3 23.00 b-e 12.30 ijk 10.900 ijk
B4 24.50 a 13.23 fgh 11.833 fgh
B1 23.17 a-e 12.83 hij 11.433 hij
A5 B2 24.40 ab 14.20 de 12.800 de
B3 22.13 d-h 15.63 ¢ 14.233 ¢
B4 22.70 c-f 14.00 ef 12.60 ef
Bl 22.43 c-g 11.70 kim 1.30 KIm
A6 B2 20.33] 13.66 efg 12.27 efg
B3 21.13 g 14.90 cd 13.50 cd
B4 21.80 e-j 13.83 efg 12.43 efg
B1 21.37 f+j 15.70 bc 14.30 bc
A7 B2 20.80 hij 15.23¢ 13.83¢
B3 23.27 a-e 15.46 ¢ 14.07c
B4 20.87 hij 15.60c 14.20c
B1 24.40 ab 11.43 Imn 10.03 Imn
A8 B2 23.10 a-e 13.53 fg 12.13fg
B3 23.47 a-d 13.30 fgh 11.90 fgh
B4 22.63 c-f 11.93 kI 10.53 kI
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Improvement of Irrigation Efficiency in Rice Field Using Composted Azolla
under Water Deficit Condition
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Abstract

A pot experiment was carried out to determine the effect of composted Azolla under water deficit
condition on growth and vyield of rice in Rice Research Institute of Iran (RRII) in 2011. The
experiment was conducted as factorial in a randomized complete block design (RCBD) with three
replications and 8 irrigation regimes (Al to A8) as the first factor as well as use of different amount of
composted Azolla as second factor in 4 levels (B1= control without compost, B2 = 2.5 %, B3 = 5%
and B4 = 7.5% of soil weight in pot). The results showed that the effect of different irrigation
treatments were significant on some of the rice agronomic traits such as panicle length, plant height,
number of tillers and grain yield, adsorbed nitrogen and phosphorus content in straw and adsorbed
potassium in grain, while other characteristics were not significantly affected. Composted Azolla had a
significant effect on such rice agronomic traits as panicle length, panicle weight and grain yield.
Furthermore, the effect of composted Azolla was significant on salinity, pH, organic matter, nitrogen,
phosphorus, residual potassium in soil and adsorbed potassium in grain, however there was no
significant difference in other characteristics. The results indicated that treatment A2B4 (irrigation as
soil saturation during the growing season with 2.5 % of Azolla compost) is one of the best treatments.
Use of this management, especially in water deficit condition can increase water use efficiency by 19
percent and soil fertility as well. Likewise, composted Azolla application can enhance the soil organic
matter and because it has some nutrients which are required for the plant, it can be an appropriate
alternative in the long term for chemical fertilizers and as a result, move towards sustainable
agriculture with environmental safety.
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