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Table 1. Some of soil physical and chemical properties.
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Soil Texture %Silt %Silt %Clay (emol” Kg™) % T.N.V 1
pH EC (dS m™)
LOAM 47 44 9 4.4 15.5 8.6 10.75
oo LB ly ol B s ) )
Available K Labile P 037 e g o e oy e S
276 25 0.03 23.51 20.38 0.35
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Table 2. Analyses of variance of some properties of pistachio leaf.

C)L;t.g)d J:.,<L:n

Mean of squares

ol JHe 0555 FRPE b s ls a sy S &S d2a o
. Total B i e
K P N Carotenoied ~ Chlorophyllb  Chlorophyll a Chlorophyll &3l s C*‘
Degree of Source of variance
%) A3 (gml™) 2 s o 55 Ko freedom
4.114*  0.0010 0.036 15684* 92.53 19374* 67380* 1 o
Year
| <5
0.310%  0.0001 0.037 60.91 446 2609 3376* 4 o
Replication
0.676*  0.0001 0.001 2787* 8945%* 34784* 21.59 1 e 2le
Chemical matter
0.236*  0.0010 0.028 2466* 19083* 634 34594* 1 el
Year*Chemical
0.028 0.0001 0.039 30.58 180 713 120 4 e
Error
S |
0.039  0.0020*  0.150 842%* 3164* 12721%* 18146 2 St o
Humic acid
0.036  0.0020*  0.152 947* 7653* 24962* 21426 2 S al
Year*Humic
0.133*  0.0070*  0.074 1372% 9303* 5540 7058 2 Sl
Chemical*Humic
0.120  0.0001  0.060 1481% 5924% 681 28708* 2 St e
Year*Chemical *Humic
0.037 0.0001 0.047 48.19 377 1838 6234 16 e
Error
Sl kS o
15.17 13.82 9.77 25.99 18.01 22.74 27.28 SR e

Ccv

o3 0 Jlea! Cla.« 05 Sols s
* Significant in P<0.05.
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Table 3. Changes of some properties of pistachio leaf in second year than the first year.

(o) Sy ol Gl 2 p 505 M5S0 55,500 S i JS o
Leaf K% Carotenoied (ug ml™) Total Chlorophyll (ug ml™) Year
I Jl
1.60° 5.83° 332° St
First Year
L
0.92° 4.58° 246" 02

Second Year

Al el s me Ao ys 0 CE"” 05 Ol (glawls e Oya3l b olel Blod Sl ks S i G S Ghyls Oyt a5 oS (gslas]
Numbers followed by the same letter are not significantly different using Duncan test (P<0.05).
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Table 4. Effect of chemical amendment material on some properties of pistachio leaf.

_ 35308 b Lés ks a s ,is
(e33) S ety ( _ ) ( _ ) ( _ ) slherd ANl 350
Leaf K% Ak (Jsbi“w Ak 5 (Jsbi“w Ak (Jsbi“w . Chemical amendment
Carotenoied (ug ml™) Chlorophyll b (ug ml™) Chlorophyll a (ug ml™)
1.37° 17.91° 219° &
Gypsum
1.12° 35.50° 157° >
Sulfur
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Numbers followed by the same letter are not significantly different using Duncan test (P<0.05).
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Table 5. Effect of HUMAX application methods on some properties of pistachio leaf.

J;L;'MCJ}L@EJEU} L;\:'L!J}JN L;bdfm ufa,a¢_,\.o J"SL‘)?“‘}J‘"“J‘JJ
LSD Foliar Application Soil Application No Use HUMAX application methods

- é a .
37.10 153 216° 197 (A peSsSma s )8

Chlorophyll a (ug ml™)

- é b 5
16.80 92.08" 124° 107° (ke 2 0555) Jf’]’fls
Chlorophyll b (ng ml™)

: Y BRIy
6.01 20.64° 36.26° 23.21° (e o p505) *f’"
Cartenoied (pg ml™)

o i
0.016 0.130" 0.129" 0.108" (hos3) s
P%

AL el Sl e s 3 0 Clzw 23 5SSl (glaslsa Oa3l G bl Blod 5l ctizan S rie G S ghils Cius, e s 48 (golael
Numbers followed by the same letter are not significantly different using Duncan test (P<0.05).
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Figure 1. Interaction effect of year and chemical amendments on some properties of pistachio leaf.
Numbers followed by the same letter are not significantly different using Duncan test (P<0.05).

AR



IAT(F) o )lond dY) s sy adgi 9 S8 Cappre g gl

3 b S Slie 55 5SS e 4 Sleges
o) Loy 555 Jlie o 5 h & 1) badd 55,08
st b Sloss S 53 s bzl ol (1
salizad B Ol Ol 2ul5dl 5 St b Ll 5
sl sL 0o b 5 09 S Camex
S Sl S Pl Cel 5558 eSS
3 ke e pdS Sl 5 S s s e
Sy 4 e S PH adse JialS s
s AS CBle Ll (V) (ole jobe Gl

04) sl e bus g5 ,8 5 b

Cel Sloys S Gpae e i

Jsdr) s LS 55,8 5 b Loy IS Jlaie o 5 5
Koo sen dol 2dzme 558 5 I S 228 LAY
slpop¥ e jels Clx oy WS Al
Loy SRl Bl b Sl G slelaS,
Clea Jle 53 a3 s 5 (A) wsl il
Gib D) A eald o Slega slhae DI
Sran b pH (rdge JalS 5 jind 035 NS
SYTN e Spshed Ulpe pSbess S+

dSb‘- b ae (AN s olas L/,:.J\J.e\ Aoy VN

Wy S S S F 2 2 oSbsa et (Sl slge 5 pSbesa —Jle ShiSes 5 -1 g
Table 6. Interaction effect of year - HUMAX and chemical amendments- HUMAX on some properties of

pistachio leaf.

(Ao 32) Sy ks 2 5 5,500) e 55,8 (ks 2 055,50 b Jés lS
0 i -1 !
LeafP % Carotenoied (pgml™) chlorophyll b (ugml™) s s,
. . . oSlegen
N de N Ao N de
R =R T '
. . . . . . Jsl L
0.14* 0.12° 0.09° 6.23° 5.26° 6.01° 104" 93.76° 120° ’
First Year
Lo
0.12° 0.14* 0.12° 35.05° 6727  40.42° 79.81° 155° 93.16° 0>
Second Year
12.08¢ 16.66*  24.98™ 76.13° 80.99° 120° &
Gypsum
29.20° 55.87°  21.44% 108° 168* 94.66" e
Sulfur

Al el I3 pae Ao s 0 Clahﬂﬁ SSls glaalsa O30 b (bl Blod 5l i Sz B G glls Cinas s st ,a s oS (gsluted
Numbers followed by the same letter are not significantly different using Duncan test (P<0.05).
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Table 8. Changes of some chemical properties of soil in the second year than the first year.

S 055 50 LS colae LB S eolS dols s b
555 S s, PPN i B w
(42,5 oH G 2 i) (e S54S » 0k dse Sl Year
N (%) EC (dSm™) CEC (cmol'kg™)
I Jle
0.35° 7.10° 2.02° 15.69° S
First Year
L
0.78° 7.91° 1.24° 12.43° 02 d

Second Year

Al el s e Ao ys 0 CEM 05 Ol (glawls e Oya3l b olel Blod Sl ks S i G S Ghyls Ot a5 oS (gslas]
Numbers followed by the same letter are not significantly different using Duncan test (P<0.05).
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Table 9. Effect of chemical amendment materials on some soil properties.

S Clis ok Ll Sl g lub b 5 Sl Rt
o _ B o SOl 5l e
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Numbers followed by the same letter are not significantly different using Duncan test (P<0.05).
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Table 10. Effect of HUMAX application methods on some soil properties.
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Numbers followed by the same letter are not significantly different using Duncan test (P<0.05).
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Table 11. Interaction effect of treatment on some soil properties.
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Table 12. Interaction effect of chemical amendments and HUMAX application methods on some properties of soil.
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Abstract

Background and Objectives: Production of pistachio is not often economical as located mainly in
saline-sodic soils. Amendments such as gypsum and sulfur are cheap and convenient available.
Gypsum can introduce calcium to the soil and replace exchangeable sodium and sulfur with
production sulfuric acid and then pH reduction will increase the availability and absorption of plant
nutrients from soil. Humic acid can also improve physical, chemical and biological soil properties
and stimulate growth via its effects on plant metabolism. Therefore, the objective of this research
was to study the influence of gypsum, sulfur and humic acid on some properties of pistachio leaves
and some soil properties.

Materials and Methods: A field experiment was accomplished as a randomized complete block
design in two years (split plot) with three replications in Izadyaran Company (30 km south of Sirjan).
Treatments were consisted of two chemical amendments (gypsum and sulfur, 10 Mg ha™) as main plot
factor and methods of HUMAX applications (control, soil application 40 L ha™, and foliar application
2.5 L ha™), as subplots. Analysis of variance was performed by multiplex analysis. Chemical matters
were poured in to the pit of planting and mixed thoroughly with soil and an one-year-pistachio seedling
was planted (February 2012) Then three months after planting, HUMAX was applied (June 2012).
HUMAX application was repeated in the following year (June 2013). Leaf sampling and soil sampling
for the measurement of some leaf and soil properties were performed in the middle of summer (August
2012 and 2013) and at the end of winter (February 2013 and 2014), respectively.

Results: Results showed that over a year, the amount of chlorophyll-a, carotenoids and leaf K
declined (P<0.05), while first two features increased with sulfur. Gypsum application increased
chlorophyll-a and leaf K. Soil application of HUMAX was able to increase the amount of
chlorophyll-b and leaf P. The effective combination was sulfur and soil application of humic acid in
the second year that significantly increased chlorophyll-b and carotenoids, while none of them
decrease leaf N, P, K. At the end of the first year the electrical conductivity, cation exchange
capacity decreased, whereas soil pH and N increased. Sulfur reduced bulk density, the mean weight
diameter and water aggregate stability but increased EC. Soil application of HUMAX reduced bulk
density and water aggregate stability while sulfur usage plus foliar application of HUMAX caused
the greatest mean weight diameter. The highest CEC value was recorded in foliar application of
HUMAX and gypsum treatment. Due to the high buffering properties of soil, none of the treatments
had significant effect on soil pH. None of the interaction effect on soil N, labial P and available K.
Conclusion: The findings of this study showed that one of the best combinations for increasing the
some physiologic properties of pistachio leaf were sulfur plus soil application of HUMAX especially
with passing the time. Leaf K and P increased with gypsum and soil application of HUMAX. Sulfur
application improved bulk density, mean weight diameter and water aggregate stability. Electrical
conductivity can be reduced with time and soil N increased.
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