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Abstract

Background and Objective: To study the effect of nanostructured silica aerogel as a soil moisture
absorbent on yield and water use efficiency of corn and comparison with superabsorbent, a field of
experiment was carried out in factorial split plot arrangement using randomized complete block design
with four replications at Research Farm of Islamic Azad University, Karaj, Iran, in 2013-2014
growing year.

Method: Deficit irrigation with three levels including irrigation with 100, 75 and 50 percent crop
water requirement which were located in the main plots and moisture absorbent materials with three
levels including non-use absorbent material, used of superabsorbent (30 kg/ha) and used of silica
aerogel (5 kg/ha) that were located in the sub plots.

Findings: The results showed that the highest grain yield (12684 kg/ha) was achieved in condition of
irrigation with 100% crop water requirement and used of silica aerogel. The use of superabsorbent and
silica aerogel increased grain yield. While in condition of irrigation with 100% crop water requirement
silica aerogel consumption as compared to superabsorbent to increase grain yield was a significant
advantage but in condition of irrigation with 75 and 50% crop water requirement silica aerogel and
superabsorbent were in a statistical group. The use of superabsorbent and silica aerogel increased
water use efficiency for grain yield (116.2 and 154.1 percent, respectively) and water use efficiency
for biologic yield (38.4 and 85.9 percent, respectively) as compared with non-use.

Discussion and Conclusion: Therefore, application of nanostructured silica aerogel is recommended
for increasing of yield and water use efficiency of corn.

Key words: Drought, management of water consumption, productivity, superabsorbent.
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Table 1. Physical and chemical characteristics of the studied soil
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Table 2. Volume of irrigation water and reduction of water consumption in treatments of corn
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Table 3. Analysis of variance of the effect of deficit irrigation, moisture absorbent materials and their

interactions on studied traits of corn
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Diagram 1. Mean comparison of effect of deficit irrigation on biologic yield of corn
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Diagram 2. Mean comparison of effect of moisture absorbent materials on biologic yield of corn

Al gl pire Dglas w8 iy Jleis ] mha (o il By S BBl 6l b Sike

Mean a minimum of a joint letter, the 5 percent level, differences are not significant.




o502 g (gogwl AY olewsl VY o )lods e § dmo (65919050 g pole Yy

o5 5 GESS ;5 oS5 VYPAT) Jis ! s 5l eslisd 5
5@ 5 ey 00 b sylel Jles @ bgye ol Jlaie 5
(LS )0 p,55LS Y- VY) Cogb, Gl olse 5l eolaul pac
5hoolaiwl (ol s sy Ve bogylol Lulis o g
g WIB Gl &y oo 5 a0 Ji9 0l kw5 23l g
Slge Brae pae > o wils o Slee sao,0 AN
Lyls o al o,Slee jlade a5 g906 4 0l Cugb, L3>
Cugb, LAl dlge Brae pas 4y Cond Ji9n! Kk G pan
Grae > o als o Slee Jlade s (ghlo sixe il
Skl gob > O3z ge Brae 4 S Jgnl Kk
a5 Jb o sl gl gime gles ¢ T Lo oy B0 5 VO
Bk Bras Ojpe 0 6)lol Of Hlade ¥ Jguo @il
doyo 00 5 VO (s)lol gobaw ;0 il pgm 4 S Jis0]
omlidl salize Clagon o .cdl juals ws s A ‘&T 3

AY) el ouls u,u)‘)f uol.’>).>9.w d}.a.c ).ul B FHK) b)il.o&

&l 8 Slos
gl 5o ails 0 Skae p Cusb, GOl Blse 5 g)lal oS
et Jlml gl 5o gl Sy 5 woys S Jlox]
Sy el dwglie (V) J502) 005 o gime wo)y
Y ologes 5o ails o Sles  Cushy il ol 5 (5ykeleS
G5 il 5 el o5 Jlael L S j5bo 2l 00 )
Geid ol 4 axgr bl pals als o Slee ( Sis
3 Sy ails o Shee pals (Y F) ol ISen 5 Debaeke
5 3yt @l GRalS a4 ialy Sl 5o syl o5 S
Tobaw soled o .l oold Cod Al 0)50 Job ol oligS
355kos il & te gy Wil Slga 3l oolizial g ]
Q) Cad dilo 0 Slas ke Ll g Brae b a3 ails
D ookl poln e Cusby Wil slge Grae pas Clls
VWOF 3 VoYY AVID s a2l 5l aeys B0 5 VO
Sen 5 SliensS Sldllas ulul 5 cails (ial3dl ooy

b Sas 5 gl Gl b oad psles (VYAA)

14000 - a
B se Boils 28 ] Sl
12000 1 s p e yrgw B 59 0l L
b
10000 - b be
E N
i w8000 | cd \ «d oq
.
2 % 6000 - de \\
3
9999%¢ \
2000 - %955%%
%955%%
0 IIIIIJ_____ a\&
PRECR AP RPRI AR ATN P o 70 b L
(oS 2 ,kD

Casby 03> dl3e 5 53lal oF (S0

5 ails 3 yShas y Caghy G3Lr Slge g 53lal o S eh 2 —Y Jloges
Diagram 3. The comparison interaction of effect of deficit irrigation and moisture absorbent materials on grain
yield of corn
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Diagram 4. Relationship between irrigation water consumption and grain yield of corn in deferent moisture
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Diagram 7.Mean comparison of effect of deficit irrigation on water economic efficiency of corn
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Diagram 9.Mean comparison of effect of deficit irrigation on water biologic efficiency of corn
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