Journal of Horticultural Science
Vol. 32, No. 1, Spring 2018, P. 75-91
ISSN: 2008 - 4730

iy

(323U @luo 5 pyle) Sl pole 4wl
V8- .o VAV L ) ojled FY ol
Yook - FYY UL

S slos 5 555 Salda (SB glos a b, Sl Sk 5 N sl ST
Ko dod 9 S~ v.,Ul »» (Pistacia vera L.) &y OUs >

"ol A gl deml =" e e e = (550 e =15 (65505 etk ' Al 0315, 55 Ln
\Y4a4/+4/+ % CJL:)) @)U

WAPAYN: oy el

XV

g Seid gblie 1) (65)5liS Y gase Mg (lise (295 JB H5b 4 Slgi e S oo claghy, 5l (S Gl 4 @l glgl 28

i 53 9 skt JlS lacSsl g B 55 el b om 43 103 3 b o it dolye ol i Capppions ) S8 4o
A ol Ay > Sy s 5 S Calin SIo gy do 53y 2 5522 ool ol Sl 28 b o > VAT 5 IYAY
Oidst) M slopals (o b S 5 s Il (239 Mo (038 (o b S 5 b il GRgn) My el (le] sl los
P S clgby dn)d (60 a5 3l L zols g (wald) CK g (s> sbla) Ms (s ) My (SB mdow (g9 0, UV L3l L
S5 ot Yo¥e Y 5 alefl o 53 53 3pr i L b el 5 Szl slogle o logle 405 55 el o 33 Jsb
a8 3,5 lusds 5 YYIA § YAS YAIA L CK s Ms My (slagdlle 5 oy st 51,8 bz ;3 YAIR 5 Y0 D/Y L My s My M, (clagdle
€55y Colin &S 3l Sl Sl Stased 1335 sdalie gl gl 55 SB (5520 5lo Be—5+ aY )3 g 0y i |y SB clod Sl
2l 45 e 53 ol S o e y3 B b S slod iul58l 45 6 yabods 5,5 o 53 S clod 15T cov am g BB ek 4 Sy slod
oy 3 baan 095 Ly My jla a S ol L sl cpiorad Dgu oo Slauo (pl dguy el il 0aiiS 3 a0 (olsn g ol SB slbe,ygss
Sl (VWRF) guaeays o > lie yolie o ol s el s 3 6Vl Lol ppuioman o S 3 Y (glos sl e 4y 5Vl Cushs,
slaglle 5 (V) slopls oy b e ajzges o (ol i o 5,5 e ol sl ) 29 S 55 gl 5 bl & e
Pl Copie gl syt slaan S S abse g Ol 0pd Lais sy 13y (lp gllae (slod dbul e & g GHIS 5 oS g Cgr ey

sl 2By g st (ylel b Sitd o g Suid gblie

SK g ol iy pie (il 5 ol8 @lo o Stody glo gy s @l o535 SYal5 1 gdS slrojly

Do Jold (et Slpslo )3 |y oGle (gl e 2oy
O3 (g pmaeie g Slpplo cls an Joame ol olple
5 ey 5 ae ol il (V) 315 )5S sl oYL (g3l
Ol ol 53 (YO) sl oyl 55 diey cusS bl oy yioneo 5 35
25 w5 35 a5 51 el gl Y g LT (bl o
edas it Silal (slahg) 5 ol 35iaS &S 2l iy S
Al o sl 4 adbaie oyl ) Ay Mg 0aiSDgdme (claygiSTE
K Sid o g Ssd blio ,d 05ugan Ol dgueS
o9 |y (g5y0lis” @Y g iame Glie oS sl Jolse o yions
(Sl Gl i ol e Gl (F1) a3 13 30
G @y 38 9 (W) @l jois e @ (JLuSis iy £95
94y S Ol L(0Y) 4] e Hlocs 4 O 39868 0des oY )
S > @Sy () a3 e )15 b o ] olS dnugs

doddo

Y g iame oy ytege dlor | (Pistacia vera L.) aiwy

YL lyal o odee jo b s a8 (YY) sl ol )2 (5558liS
Ol (VA) 39500 <8 (b 9 g dllio] ey e85 ot
e Ay slaosiiS Lo g LaosiSals (35,5 jl (S
3905 5 Ky 55 5 3 Y AVRY Jlo 3 oS s gty 9o
WL Al (V) cul calises (gloyauiS” 4y olpplo 5 )i VA

(SLEL pole 09,5 Lokl 5 skl (6353 il Gl 4 Y 5 ¥ A
Spudio w9 yd ol&uild ¢ g jyolilS” 0uSisls
(Email: davarynej@um.ac.ir 2 gm0 g — %)
S (90,8 oIS ¢3S 0SS ekl 095 kil ¥
OIR6 «5503LiS gy g Ubigal «lisios lojle bl —0
DOI: 10.22067/jhorts4.v3211.60458



WAV leg o) o)lods FF ol (g5 y3LisS aboo g pole) SLEL pole &y pii VP

Ay Sialer s ge sebo d S Casby g lod i b (Simodly
o) e (8) a3 e 8 b o6 |y Sl Cnox g olS
O3Bl 9o CpiS depp el SB35 S e 4y gl
OhLSen g jro—)lal (TF) Wgd oo plimdg) il 5 35
Lt Lot 3, Shos 48 aidg05 ol (dnghy (Lo (VV)
2 jiwed o SIS clod Giliél cle & (Cucumis sativus)
S 5 s bl e (Sstodly slogdle 3,5
(i 5 cin 8 o) S5 Sedly slale o5 2555 ol (FY)
Slo)S g gt A i e ]y (58055 090 S 5 019
Oial33l 55 (F) e 5 sl otils )3 55 con olS Lo
Slodlatl aes )3 1) oSSl slaas ;5 Joloro dol> dlge gooss 5
93 Ol )3 d9se imen i0l> (LIS () Sty slaeld
sleglle lajless 3 (OF) M5 5 (FV) o 1553 3,8k
slacasdye Mg Jds @ gle 2)8 pae b aslie )5 (Sl
5 Sl Glaljdl a3 (OF) (Lid)d (59 p yidin (090
(Y) Cool 0ads 030> Caus S slod

slagdls 15U L alal) 13 (sd9a0me lillae aSi) 4 av g b
b 3l gl 0l plool 3 5y (558 Yy ik
ol sl Sl l & dtnly orlitas ok 4 (1553 5o
s e 5 J il slaglle 51 sy adllas ) am iz
Dy SIS alisee slagoc )0 SB Cogby g by @lyuss 4,
Cot A Sy sbod g gy colin Gl (SgSs pupw
b8 L8 byl 5590 SB Cagby g Lo Ll

o 199, 9 2150

Veoogas ol 030 b ey ()b gL G Ragi (]
ol bl ¥ gin ST aad ddlate oy Cannd ) b
AABI VO 54> 0A g By Jobo add> Fr g 42 ¥F) g9,
5 (off Jlaw) WYWAY JLuo 93 0 (e WOV glas)l ¢ Jlods 500
wosd i el s $ SLs .8 plol (on L) YYR¥
Dy o Jue WY dilaie oyl aVls ( S35)L bawgio o (V Joia)

4 |) C)Ya.\m (590 %2 .\jlyuo Sk g.j d‘}b‘-"’ 2 n_i>9§ pyvey)
aS el odby lis cldlls (YY) a2y 0i 4oy JB b
Syl g ssb 4 dlgie SB g Ol glie (e sla)lS0),
Gblio o ojag s ol (5)0, 9 00,5 ol 1y Of 29008 i
() o Ll |y St da g St
s i el Sal, 5 S, e b S b iy
48 (1) sl (655l Y gmo O ypime S 38
(5 355 5 GHIS 5 oS e guane (SIE) N (Slngdle gl o
(0 9 ol o slapled adon ) oginmedlsa b It
Lais (1+) ol polis wusb) Ssms el T clagdle sl o
OBl (V) oS andy gyl g (SLS Cgllas slale
A8y Gl (YY) Bgde SB Jialyd 5 CUlyy Jpus ¢ Jodss
Cawl 0 4055 (goaaie lelllas jd JI slagdlo 55 L L5 o
3,5 G55 LSl i3 )3 (55 1 stalesl (o (V) gl (V)
2y Jyb Ghlidl g glasy) s @595 o J gle &
OhLSed 9 05 puiomed b Jald b duslie ;0 ol jle L5y
A8y 53 el ol 69y 0 (A) Sl g e 01553 59y 2 (B7)
ol osde v S T slaglle b o], 3,Skec
56 o Sojdersd Sluogad (55, » J slagdle lgil 3,8
9 oAl Jiwgs 63,5 SIS (V) (Sigmal 9 Sl S
slieds g (Thuja occidentalis) gy i) LS (gldisey Colin
pie b dwlio ) g Lo @l Je! b (Euonymus alatus)
=090 30 CwgpoS glo 3y3)LS" pizmon 8L iol38l gdlo 5,
A8 oLl jriwgid ) li 4 e )oSl Eob g (BAS Sl
S305 L sy b (1) iSen 5 S i 53 {15)
“49) Calie (Al g i s, » S slaglle 3,08 &S
dlss 6,80 R 1) 3,5 9 ]
2o o VWA Jlo > (Seadly il b gdle 08
sbapks (V) sl 5yms Sias 3blie ) @pw b 5 45
S5 (oo i gy i 5 s J55 el Sl
S gas g Sl gdel Sl Gym slacile 15) 5l (65>
Flo a8 el 3y L ladllas (V) B o auduy anb yd

oilojl (5152l Joxe SB orlwond 9 (S 5ad B ST ) oo
Table 1- Physical and chemical characteristics of the soil profile under investigation

cdl | s ) abais P
Colaa Cud . °359 yaud
oS Texture i ] . ) SO0 o . 097 pad iy
e S el ol el T S
pth . o1 P K
(cm) Sand  Silt - Clay EC pH BD(@E FC OC  TotalN (yom)  (ppm)
(%) (%) (%) @Smh em™) (%) Izm’ (%) (%)
o
0-30 67 17 16 3.22 7.55 1.39 20.1 6.9 023 0.3 59 2583
30-60 68 16 16 2.5 7.53 1.45 19.4 6.8 0.11  0.02 2.7 175
60-100 69 15 16 2.1 7.42 1.48 19 6.6 0.06 0.0l 2.5 110




YW S slos g laize) culad (S slos ccughy Ol i 5 JT 0 9 ST slogllo 50

[ 1Rin2014 B R in 2015 eeeeeeees TM in 2014 TM in 2015
40 6
o % A RN el ey e An - -5 E)
3\5 = 30 ; - ‘“Aw'ﬁm"f‘{\’\wj Vl\,fj A P«%‘ £
] 4 ., - ..: L PR o n A =
3 2 ;M.&_Aﬂf % ) =VVVANAS 0 5 2
—F & JUV V' S A - E
a 5 I :.; R :-.- AN =
e | A it 3 53
32 i ; Lz
v B IE L2 A
2= 10 -
=3 g
; .
0 : : : : 4 : : : : : : 0
S T IS P IS RN S 2R T e
B AR A N R & oF

(sbe—35,) &b
Date (D-M)
SUI and e IFAL 5 ITAY (Sl (gl &l Syl g 198 glod (il —) JSG
Figure 1- Average daily air temperature and precipitation for 2014 and 2015 at Faizabad city
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Figure 2- The effect of various organic and inorganic mulches on soil water content during the four periods of irrigation at 20
to 30 cm and 50 to 60 cm below the soil surface in 2014 and 2015
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Figure 3- Stomatal conductance changes in different treatments in 2014 and 2015

A Coad (Sl glagdls o Sy sl s gt 4
Lo code @ wlg o yol o) a8 by zals i JI claglle
Aol B s Alal sl byless opl 0 YL SB glod 5 cugb,
2 odalie Hlde (i )0 bjlews plad ;0 Sy (glod wolo 2y ye
Uil 38l .l by g LmoT O ke BB cglay oS glaseSay
sy o,y ialS cle @ Slg o Juad bawlgl 3 Sy gled
OhlSKen 5 CnndoSOMy il S g 1o (glod jd iliel g S
A Lands g, ol Ol S ass > as 0,8 (5)55 (1)
Do Sy slod Glall &) poxie 3y LS 5 Wigd oo
e 5 S sled b S Cagby g lod (o 5 43 )3 aba,
oxs Lyl (0) JSi 55 (iulejl Jlo 93 3 laodly auls” ooy 51,38 Jlas
Ol O (Sasa 395 o0 0aliio (F) Jodo jd &S johailon .l

Sl
(F) IS5 5 Staloil 250 Jlo 93 3 S 2 slod Sl ¢S
Iy Sy sbod gl slaylass ( Jlo 93 Jobo 50 .l ons odly i
1928 3ol B alaye Slol 3l g ale y5 awlgl U gl lawlgl )
Sl 000 53 5l cou aali b awglie o Ll Sy s ol
sbaslos > WYAY Jlo y3 ()bl 0y93 e (b > S sled
Vo W NNY L sy 4 Ms s My M3 M, M,
a0 VY g MO VIV XY MALIYAY Jlo 5o g 01,5 ol 45y
() Mo (oMo g (sl 092 528 20l L gl )3 21,5 b
@3S 9 S slod (95 2 GHS 5 ol lo 58T e Sl g
90,1 )l ine 15U Sy (slod o le oS W0 513 use
bwgi ol 3,05 Cugby s b Ylaisl glo jlags o5 azily ol



AD Sy slas 5 51yl (S slod scusbsy lpmedd 3 ST ot 3 T slaglle il

S o Sid i osloyl el SB o YL s glod S 2 ol U aS gyebds cunl oddi jId gz S slod b Ciio 40
.)I}_A 9 gj RN L51)'3 @YL sLold ol oS u’L"‘) 03294 g 0 led el O u,u.zb‘.f o..\.:.m.)OL.f;J &S SB gl 9 gi g
b anslb gl Cagby g lod Jlite clpl 4y ang b B)b b 0 Lials Sy
45 1
g 40
2
% .E 35 1
N A 30
7§
w25 7
3
20 4
15
8-May | 20-May| 31-May| 12-5om | 26-50n | 870t [ 20701 | 2-Avg | 14-A0e [27-Aue | 8:5ep [21-50p
First Period Second Period Third Period Fourth Period
e jl s
Day after mulching
45
eti 40
2
=1
35 E 35
5 £
g 30
k|
= 25
20
5May |17-May|29-May| 10-Fon | 22-on | 4wt [ 16501 | 28501 [ 0-Aug [21-Aug| 3-5ep | 16-5ep
First Period Second Period Third Period Fourth Period
e jl s
Day after mulching
ITAL 5 IVAY Ll o il sbylowd 13 S (slod Ol gyt —€ JSUS
Figure 4- Leaf temperature changes in different treatments in 2014 and 2015
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Table 4- Correlation between traits evaluated in two years
= SWC 50-60 SWC 20-30 ST 50-60 ST 20-30 gs LT
Traits
SWC 50-60 1
SWC 20-30 0.89" 1
ST 50-60 0.46" 0.39" 1
ST 20-30 0.45" 0.38" 0.94" 1
gs 0.01™ -0.06™ 0217 023" 1
LT -0.28" -0.24" -0.23" -0.18" =27 1

M ze pu g doyd O o yd Y Jleis] grdaws )3 )b xe iy a4 nS g* K

** * and ns significant at 1%, 5% level of probability and non-significant, respectively
23l o S clod g (Mg culin (S5 glod (S O (ggime osimdlis iy 4 LT 428 ST SWC

SWC, ST, gs and LS are soil water content, soil temperature, stomatal conductance and leaf temperature, respectively
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Figure 5- The relationship between stomatal conductance and leaf temperature with soil temperature and soil moisture in
layers studied during two years of experiment
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Figure 6- The relationship between stomatal conductance and leaf temperature during two years of experiment
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Introduction: Mulching is a useful practice with the potential of conserving moisture, reducing evaporation,
modifying soil temperature, and improving aeration as well as releasing nutrients in the soil profile. Mulching
involves the use of organic materials (e.g. crop residues, straw, grasses, and farmyard manure) or inorganic and
synthetic materials (e.g. polyethylene sheets, and gravels). Application of mulch can notably as a soil
management method influence agricultural crop production despite the limited amount of water available in arid
and semi-arid areas.

Materials and Methods: Field studies were conducted in a randomized complete block design with five
replications for two years in 2014 and 2015 at Feyzabad city, Iran (34° 40" N, 58° 25" E). The aim of the study
was to investigate the effects of different mulching treatments on physiological traits of pistachio (Pistaciavera
L.) in relation to soil temperature and moisture variations. The treatments were: M; (whitepolyethylene film
mulch covered with two centimeter of soil with width cut), M, (white polyethylene film mulch covered with two
centimeter of soil with circular cut), M; (green polyethylene film mulch which was as a single layer pulled on
water strip so that irrigation water passes under the coverage), M, (woodchip mulch), M; (barley residue mulch),
and CK (control or no mulching). The measurement (soil moisture and temperature, stomatal conductance and
leaf temperature) was carried out periodically on the central trees (4 trees per treatment) every 12, 24 and 36
days after irrigation between 12-15 pm from early-May to late September. The data obtained from the
experiment were subjected to an analysis of variance (ANOVA) by using SAS 9.1 software. Difference between
means was compared using least significant difference test (LSD) at 5% level (p < 0.05).

Results and Discussion: The results showed that the mean soil moisture percentage in all mulches especially
plastic mulches was higher compared to the control over two years of experiment. During the two years of
experiment, treatments of M;, M, and M; with 35.2, 35 and 38.9 °C and treatments of My, M5 and CK with 28.8,
29.6 and 32.8 °C indicated the highest and lowest average soil temperature at 20-30 cm soil depth, respectively.
Also, similar results were observed at 50-60 cm soil layer. M; and CK treatments with 47.7 and 41.1 mmol/m™s™
had the highest and lowest mean stomatal conductance, respectively. The mean values of leaf temperature during
the growing period under M;, M,, M;, My and M; treatments were 2.2, 1.9, 2.4, 1.7 and 1 °C in 2014, and 1.8,
2.2,2.2, 1.5 and 1.1 °C in 2015 lower than CK (control) treatment, respectively. According to correlation results
significant difference was not observed between stomatal conductance and soil moisture, but the relationship of
this parameter with soil temperature and relationship between leaf temperature with soil moisture and soil
temperature were significant. Thus, this results demonstrate that stomatal conductance and soil temperature
weresignificantly affected by soil temperature, so that an increase in soil temperature to 40 °C, canbe improved
these traits if other soil and climatic factors werenot limiting. The results also showed that M3 mulch (plastic
mulch on soil surface) despite the higher soil water storage due to providing of soil high temperatures, can be
leads to moisture stress in heavy cropping year.

Conclusions: The results of thisstudy showed that organic and inorganic mulches improved the soil moisture
content throughout the two growing seasons, thus reduced negative effects of water shortage. Mulch treatments
indicated smaller fluctuations in soil temperature compared to CK (control) treatment, possibly due to insulating
against heat radiation. The results of our study suggested that increase in soil temperature in Mj treatment,
despite higher water storage, had limited impacts on improving stomatal conductance and leaf temperature from
early July in the second year. Thus, it seems that high soil temperature in this treatment in ON year that trees'
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water and nutrients requirement is higher than OFF year acts as a limiting factor and restricts absorption of water
and nutrients, resulting in the decrease of physiological activity of trees. Generally, it is conclude that white
polyethylene films covered with soil especially M, and organic mulches due to providing optimum soil
temperature, preserving soil moisture and lower cost can be better management options to be applied in pistachio
orchards especially in arid and semiarid areas, where traditional irrigation methods with high evaporation level
are used.
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