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1- Time domain reflectometery

Yag

ol O laslamal 5 oLS )l 2 clis ol
LS;.S)S“-.’ ol S el A;JUanjbﬁag_z-d\)'\ 3 g
oS ity 5 S s b, S 2 e

&:“”‘°J‘;Jd)fﬂgja'f.\f:')>&)§

99, 9 3190

Sl oSl ;3 YA Jl Sl s e ol
Pl o p s 5l S el
gl 21000 Uil L 3 &l (g e skS Y
R B R e e N e
Cj_la B s e ke YV VL L b
o glao S 5 1SS an b slar S (glas ol
Y Jed s gt Slaie b S s 26 O slal
Dl 2y ke bjlasd s S el
ez 3l eslial pds (dals) A L )
s s sy 5 0B e Y
S 3 sy 5V €l Y
s s sy V0D L ¥
s 5y sy 5V E LS -0

S Sl i ol Gl S S0 e
5t Olm 3T Ol > w8l a0l
Jsdr 53 01 Slasein 45 old 4 Sl Oliw e
Sl o olis (S 51 S Ll el 351 )
slao S Q}LJQQJSQ&&%U}TQ;JA
ol s S alo L(szaj:.a Yo) e ¥x0 u.i._ll,aﬂ
Lo mis &S o e 5o ColeSs sba polis
s S byl S (6 e il Yo Gos b o5l
PPN N LR WIS PRI SR WS L R
23 eSS T clS (SIS L) e S P e
Wb S e WA s Ve b s (S
34 JQLU'T Sda 3 D) 5o o{:JKCMISQy

5400 S bl e S aalesl sl Jsb s



OS2 g (B gyl5 39l

dw‘&)bﬁﬁog&:bb)ﬁa.f«)blb)\}h
o3 0 il e 53 S plissl 5 Ao )
(Y Jsas) s S 5 ey olie ibess
;\MJJ@LU\):eSCLE)lﬁMﬁ;ﬂ)lS
ol A, ks OLL s &S J- s CIIS s xa

J).\.: )\Jw:u JJ\

Sl 5 L bl gas 5 A el SPSS BUEISE
ClanSles alis sl 3 S o 5 EXCEL
Sl slaslsdiz O ga3l 5l (5 Se3ll 3550 Dliv

s oslizal Ao 3 0 Jlazm| mlaw 3

o sy a8 3l QL Guills 4 s

Q)'_} c@jﬂj&)_ﬁjb 0.5)'4_.:\)2- )_5.:\_5 Mo (Sl

gy 9 Al 250 S pland 5 (S5 Oleo g (S -) Jodr
Table 1. Some physical and chemical properties of studied soil and pumice.

b S

S

ot
Properties Soil Pumice
o 39.6 -
Sand
s
> 30 -
Silt
o 30.4 -
Clay
(USDA) sl s ==t -
Textural class Clay loam
3 .
W .
gem™) 4l jopase o 1.35 0.50
Bulk density (g cm™)
(gem’) ii> ot
BEM A oo e 2.65 2.35
Particle density (g cm™)
7Y el
2 49 79
Porosity (%)
ARBIR
B o 0.68 -
Organic carbon (%)
EC.(dS m™) 3.9 3.10
pHe 7.3 7.8
3 o310 b e Skt Jsles

Particle size

Equivalent to sandy loam soil*

.Ju_))(',.l?ws;r.:aj‘_ujé M})O)\q A%d g,,_ng.y

* Respectively 76, 19 and 5 percent in size of sand, silt and clay.
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Table 2. Analysis of variance of examined characteristics.

Sl e S
Mean squares 5T 4y S ks e
als 5 Slas Slsjlpm 05 el plasl easaler sd sl s Cosb Degree of Sources of
Grain vield 1000-seed Plant Number of Volumetric freedom variations
amyie weight height germinated seeds moisture
oSS
28.06™ 0.17" 26.57* 0.16™ 0.24"™ 2 o
Repeat
32075.6** 71.26** 157.34* 71.73%* 30.19** 4 oS
Pumice
ol
25.15 1.29 22.29 1.29 0.64 8 :
Error
(1) s
1.12 3.53 11.94 0.81 9.78 - Coefficient of

variation (%)

I3 gme e 5 o3 0 o s ) JL&:?“Z%»#J}J‘}L;.JJ ;.,._JJSA;.nS)%

** * and ™ respectively significant at probability level of 1%, 5% and non-significant.
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Figure 1. Effect of pumice amount on volumetric moisture content (%) of soil in depth of 0-20 cm.
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Figure 2. Moisture statues of the soil depth of 0-20 cm in different experimental treatments through plant

growth period.
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Figure 3. Precipitation and evaporation in Khajeh region through growth season.
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Figure 4. Effect of pumice amount on number of germinated seeds in first 10 days of cultivation at each

square meter.

Jhes b bl cpl o oS S o3k S )3
s dald e s e s S Dl e Ml dals
Spory (0 JSE) i sdalie s ae ool 50 B
s & Gl E 5D € les 4w 550k by
Ao 0 JS2) Slas v opl 53 w34l
(s JoSid pe) ol (5058l 5 2 s

144

o3 0 Jlazt sl 53 oS §lis ) 3l gl
tlin (Y Jsdr) ©b S 5 ey iboss
E Les asob olis S8 oS plol (Sl
i ol polamtl sy w1y elS el o 5
sIB 5C D o glales bobas ool o

05,5 S bajles ol 5 S 3 Sold e



WAL (1) o )lond d0) s Jlasly adgi 9 SI& Cap a4y pul

(YY‘ LYY) JJ\} Q,.E.:Ua.a

(cm) sLS gl
Plant height (cm)
[ ]
h

S5 S sled an cpl 53 6lS sl gl sty
s ld lajles 5o S cogb, Sl b SO
e |y v—f\j—hdimcﬂ L, U e a3 B
LAJL;.:? Q—.’.\)J o_)\.ij'.:.w 6\.&4.:\‘52- u_ejla )'\);;Jf

Rk Cr Dlas s S pbe 551 G e

10 15 30

(tonhal) ey sltie

Amount of pumice (ton hal)

K JE oS Uy g pengy Ol AL -0 Y

Figure 5. Effect of pumice amount on plant height of safflower.
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Figure 6. Effect of pumice amount on 1000-seed weight of safflower.
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Figure 7. Effect of pumice amount on grain yield of safflower.
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Abstract

Background and Objectives: Effective use of water in agriculture is one of the most important
precedence in world especially in arid and semiarid regions. Using superabsorbent materials for
holding moisture in soil, prevention from its evaporation and to increase irrigation efficiency is
one of the practical methods in soil and water science. Pumice is one of these superabsorbent
materials that is a non-crystalline mineral made up of aluminum silicate. This mineral have high
ability for moisture absorption and holding. This research was performed in the Khajeh research
station on the basis of randomized complete block design with three replications in the plots
with dimension of 4x5 meter to investigate the effect of different amounts of pumice on water
holding capacity in the soil, growth and yield of spring safflower in rainfed condition.

Materials and Methods: Experimental treatments were five rates of pumice (A: 0, B: 5, C: 10,
D: 15 and E: 30 ton ha™). Before cultivation, amounts of pumice was calculated for each plot
and then mixed with soil to depth of 20 cm. Then, seeding cultivation was performed and the
number of germinated seeds was determined at first ten days of cultivation. Soil volumetric
water content and plant height was measured at various times during growth season and 1000
grain weight and grain yield of safflower was measured in the end of the growth season.

Results: The results showed that in treatment A (no pumice), mean volumetric water content
through growth period was lowest (3.87%). With increasing pumice in soil, volumetric water
content stored in soil showed considerable increment, as in treatment E (30 ton ha” pumice)
which obtained highest amount of soil moisture (12.20%). Treatment of 30 ton ha" pumice
increased volumetric water content and measured plant parameters more than other treatments.
This treatment (30 ton ha” pumice) led to significant increase 47, 43 and 74 percentage
respectively in germination, 1000 grain weight and grain yield (P<0.01) and significantly
increased 14 percentage of plant height (P<0.05).

Conclusion: Adding pumice to soil improves soil physical conditions (total porosity, water
holding capacity of soil and prevent the formation of crust on the soil surface) and leads to
increase in growth and yield of plants. Therefore, pumice with having light and porous texture
and high ability in water absorption, leads to increase in soil porosity, decrease bulk density and
decrease in crust formation in soil surface and it provides suitable physical condition for root
growth. Also with absorption of rain water and keeping moisture in soil, prevents from water
deficit stress of plant through growth season. On the other side, because pumice compared to its
similar material (perlite and vermiculite) is very inexpensive, so its application in wide areas in
rainy conditions for increasing yield and production can be economic.
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