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Study the Relationship Between Photosynthesis Efficiency, Photochemical
Reaction and Growth of Pomegranate under Deficit Irrigation and
Alternate Partial Root Zone Drying
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Table 1. Soil physicochemical analysis of experimental site.

s oy P> oy P> B gleodle JS ) e SO dal B

ii: spl ki N oXigh o of b ol e ol j)b 2 ! ):M OF Sk Skl

Sail dzr?slili I;gtg:tle cfrlgjtétli(i/?lty H nw-[?etld in égrincl)g Phosphorous ~ Potassium  Magnesium  Calcium Field Pe”frl‘t"?"r]]ent Available Sand  Silt  Clay Soil

depth ( Cm'?)’/) ( cm'%/) dsm? Va|:JZe|3 9 ) mg.kg* mg kg* Mel™ Mel®  capacity Wloilntg water %) (%) (%) texture

(cm) 9 9 %) P %)

(%) (%)

Silty

0-30 1.42 2.56 1.86 8.3 39 1.65 1.2 426 19 24 415 17.4 12 16 46 38 Clay
Loam
Silty

30-60 1.42 2.58 1.56 8.1 42 1.60 0.9 412 18 26 40.5 16.8 11.8 14 46 40 Clay
Loam
Silty

60-90 1.40 2.52 1.52 8.1 42 1.36 0.9 386 18 24 40.4 16.8 11.8 12 47 41 Clay
Loam
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Table 2. Chemical analysis of irrigation water used.

oS colia s o eaVly (ST e
Electri Cal e @l e ldlguo E9eme + oS PERW Egeome
conduenvly pH HCOs cr SO a5 e Na" a5
ECA Sum of Ca*+ Mg? Sum of cations
anions
710 7.6 44 29 3.1 8.2 6.1 2.2 8.3
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Table 3. Ten-year meteorological data (monthly average) from Synoptic Meteorological Station of Arsanjan area and calculation of ETo.

N bsd lsanin Spb,  sboen ol SN0 & dl’_:"Tj T ssl el
Months MinTemp MaxTemp Humidity Wind Sun MJ M2 day! mm day! Rain  Eff.rain
°C °C % m/s hours mm mm
59,8 March-April 8 214 45 0.9 7.9 20.7 3.75 67.1 59.9
i) April-May 14 28.7 28 13 10.2 251 517 11 11
ols > May-June 194 34.5 25 13 11.3 27 6.11 04 04
Py June-July 22.1 37.3 19 12 10.2 251 6.48 0 0
ols e July-August 22.2 36.8 18 12 10.9 253 6.09 0 0
DA August-September 18.9 339 19 12 104 22.6 5.13 04 04
e September-October 13.9 28.7 23 14 10 19.1 3.72 0.1 0.1
ol October- November 8.9 219 39 1.2 7.9 14.1 2.63 11.8 11.6
1 November-December 2 13.6 53 11 7.3 12.3 1.77 42.6 39.7
& December-January -0.3 11.6 53 0.9 7.6 133 1.58 194 18.8
Crode January-February 14 13.7 55 1 7.6 155 214 36.3 34.2
ail February-March 49 19.2 44 11 8.7 19.6 3.27 37 34.8
&z 5 (el Sum and Means 11.3 251 35 12 9.2 20 3.99 216.2 201

* Reference evapotranspiration.
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Table 4. Means of calculated values of ETc, ETo and Kc for yellow pomegranate tree during
growing season.

J..'::) d.l>)4 0)50 Jsla ETC ETO KC
Duration (day) (mm) (mmy
adsl 30 74.61 144.15 0.52
Initial
& S 50 182.13 289.38 0.63
Development
sl 130 516.70 705.90 0.73
Mid. season
sk 85.13 55.43 85.13 0.65
Late season
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Table 5- Mean comparison of yield and pomegranate leaf physiological parameters under different irrigation conditions.

; s Ll ai
T s J et ’ - - SIS sl e
s ) 23 <! Photosynthetically 097! ey Photosynthetic  giomgatal
ielol gl o Fruityield — wateruse  etive radiation Electron Transpiration water use conductance
(kgtree’)  efficiency (umol m2s?) transfer rate (Mol m?s?) efficiency ,mol ms?)
(kg m®) (umol mr2s?) (umolCO2)/
(LmolH20)
(oS ol s oy 1) ilame e aalt B2 LS bl T 256 9.65¢ 8230 196.78b 3.89 0.028ab 0.16b
(Full flood irrigation control) 1
Oglite & got ol ST /Y e b e o Ll
T TSR O s T R R S T 113158b  1654ab 812bc 134.06c 3.27b 0.024c 0.13bc
(Alternate partial root-zone irrigation ) 2
T15L% 0. L 6,é oL
<o i sl oF T g6.250 15.33¢ 777d 112.60d 2.95¢ 0.018cd 0.12c
(Regular deficit irrigation) 3
(o o3 & 4zt )b 52 sl ok JoS ] T 10653  1350d 858a 251.35a 3.60e 0.03a 0.19%
(Full drip irrigation control) 4
@l T b oglie sl oykad sl T
Alternate partial root-zone drip irrigation ) 5 127.61a 17.21a 820b 188.42b 3.25b 0.027b 0.15b
T35l 70+ b gl opkad (Ll
o 0 bl o sl T g6.49cd 15.43¢ 806¢ 130.30c 2.82¢ 0.021cd 0.14bc
(Regular deficit drip irrigation ) 6

Numbers followed by the same letter have no any significant different according to Duncans new multiple rangetests at (P < 0.05)
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Table 6. Mean comparison of biological parameters of pomegranate under different irrigation conditions.

_ ol sles 5 3y ] o ;ujil“; ol b a5 L5 slaws GETJ;W‘:; o o
bl sl e Canopy Leaf relative water diameter No. of Current intensit 7
temperature (°C) content (%) (dm) season growth %) y F“(J(:/t )set
0
L5 Tl 5 L) adlaie Gpe LB, LolS o LT
(5 o Jl w0 a5 ) wilie B0 B2 S 5 T 16.3d 72.42a 264a 4.6580 28 54d 2 28¢
(Full flood irrigation control) 1
oliie & ppot olS LT3l /) e e b LB o Lo
PO ORI S P S T 18.6¢ 58.6¢ 1.85¢ 3.84cd 3897cd  4.85a
(Alternate partial root-zone irrigation ) 2
TiLs% 0. L J6,e o L
v st sl T 19.1c 66.4b 1.52d 4.15¢ 45.6¢ 4.13cd
(Regular deficit irrigation) 3
oLS ] Lo 5L : | o,la8 (Y L.J]
CLF ol azsil) 45,k 9o sl o)l ol sl T 18.6¢ 65.4b 221b 4.75a 431c 3.89d
(Full dripirrigation control) 4
Tols 7+ b oglite ol o,lad (o Lol
S e b ol slo el T 20.8ab 51.8d 1.76¢ 3.5% 58.7a 5.27a
(Alternate partia root-zone drip irrigation ) 5
15570+ b ol o,k g Lo
S0 b sl oS sleleS T 211a 53.6d 1.57d 3.67de 51.6ab 4.67b
(Regular deficit drip irrigation ) 6

Numbers followed by the same letter have no any significant different according to Duncans new multiple rangetests at (P < 0.05)
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Table 7. Correlation coefficients between experimental characteristics.

(stalesT Lo S5y (s (Shewsen ol s -V Jgaa

] sl L sl —
_Ldn,\s Juas piais Jl s T Cieme culas Sl sles e o «ab :1: Sad >
sinla)T sla S5 S ol B yme (5 e 538 BYES 3o (55T 538 CET) iy Leaf Trunk LSJN' ] XS A
Experimental traits Fruityield  wateruse  Photosynthetically Electron Transpiration  Photosynthetic Stomatal Canopy relative diameter Cu(:.r:nt Flower =
P (kg tree’) efficiency  active radiation transfer ratle (Hmol m%s™) water use conductance temperature water (dm) n intensity ~ Fruit
(kg m®) (umol m?s?) (umol m?s?) efficiency (umol m?s?) (°C) content Seaso (%) set
rowth ()
(%) 9 (%)
3, )SLAL
o 1.000
Fruit yield (kg.tree™)
(I (NS
e s . 0.708¢* 1.000
Water Use Efficiency (kg.m™)
Photosynthesis Active Radiation 0321 -0.309 1.000
(u.mol.m2.s?)
Sl ) e
08l Ja! 5 . 0.238 -0.433* 0.933** 1.000
Electron transfer rate (1.mol.m=.s*)
oo -0.056 -0.736** 0.714** 0.799%* 1.000
Transpiration (4.mol.m2.s?)
. -s ’|' . ‘ lS
GRS 2 S ) 0.336 -0.403 0.929%* 0.935%* 0.855+* 1.000
Photosynthesis Efficiency
| 45 ~ulaa
¢ T s 0.120 -0.468* 0.948** 0.972+* 0.730%* 0.880** 1.000
Stomatal conductance (1.mol.m=.s*)
(K Loa
e R G 0.455* 0.818** -0.225 -0.318 -0.797** -0.379 -0.268 1.000
Canopy temperature (°C)
S o s s
P s St -0.641** -0.837%* 0.095 0.268 0.639%* 0.179 0.254 -0.903** 1.000
Leaf relative water content (%)
X ok -0.255 -0.854** 0.638** 0.705** 0.967** 0.778** 0.673** -0.830** 0.672** 1.000
Trunk diameter (dm)
Lo e 42l slaas
&= -0.439* -0.814** 0.496* 0.625** 0.776** 0.488* 0.640** -0.797** 0.894** 0.765** 1.000
No. Current season growth
.\K - a
"A_ = 0.574* 0.799%* -0.150 -0.156 -0.665%* -0.242 -0.163 0.953+* -0.843+* -0.751%* -0.714%* 1.000
Flower intensity (%)
JES v
S - 0.744** 0.985** -0.192 -0.342 -0.699** -0.302 -0.361 0.864** -0.907** -0.808** -0.828** 0.837** 1.000

Fruit set (%)

*and ** dignificant in 5 and 1 statistical levels respectively.
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Fig. 1. Regression trend between yield and fruit set percentage of Zarde-anar pomegranate.
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Fig. 2. Regression trend between water use efficiency and tree diameter, fruit set percentage and No.
current season of Zarde-anar pomegranate.
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Study the Relationship Between Photosynthesis Efficiency, Photochemical
Reaction and Growth of Pomegranate under Deficit Irrigation and
Alternate Partial Root Zone Drying

M.S. Tadayon” and G.R. Moafpourian?

In this experiment the photosynthetic water use efficiency and photochemical reaction of
pomegranate to deficit and alternate partial root zone drying irrigation were investigated. The
experiment was carried out in a randomized complete block design (RCBD) with treatments
including 1- full flood irrigation (with regard to crop water requirement) (T1) 2- flood
irrigation with 100% of crop water requirement as alternate partial root-zoneirrigation (T2) 3-
flood irrigation with 50% of crop water requirement as regulated deficit irrigation (T3) 4- full
two- side drip irrigation (with regard to crop water requirement) (eight drippers with 2 L/h
flow by two different individual network) (T4) 5- aternate partia root-zone drip irrigation
with 100% of crop water requirement (T5) 6- regulated deficit drip irrigation with 50% of
crop water requirement (T6) in every irrigation period. The highest flower intensity, fruit set,
yield and water use efficiency based on statistica analysis were belong to both PRD
treatments i.e. alternate partial root-zone drip irrigation with 100% of crop water requirement
and aternate partial root-zone flood irrigation with 100% crop water requirement,
respectively. Partial root drying irrigation in both traditional flood irrigation and drip
irrigation systems caused a significant increment of water use efficiency in pomegranate trees
(up to 78.34 and 71.4%) in comparison with control. Increment of vegetative growth under
full two-side drip irrigation and full flood irrigation treatments i.e. tree diameter (by 2.64 and
2.21 cm per year) and number of current season shoots (to 4.65 and 4.75 on one-year-old
branches), showed the allocation of more photosynthetic material to vegetative growth that
could reduce the yield and in consequence water use efficiency in pomegranate. Because of
higher photosynthesis efficiency, yield and water use efficiency in alternate partial root-zone
drip irrigation, it application is recommended for the region.

Keywords: Irrigation, Photosynthetic water use efficiency, Pomegranate, Vegetative growth,
Water use efficiency, Yield.
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