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Table 1- Mean of temperature and rainfall of experimenta site during growing season (2011)
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ns: non significant * and ** significant at level of 5% and 1%, probability , respectively
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Table 1- Results of Some soil characteristics of research site (Depth 0-30 cm)
S cdl s Sl oLy s 039559 BN
Soil texture pH (K) (mg/kg) (P)img/kg) (N)() (Mn)mg/kg)
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Table 3- Analysis of variance for studied treatsin wheat
Wlr o (il Mean square
Ol
oolo Ui Job
s 2090 ASem gy lade .
i @l ax Sladie s s s - A 50 &ild o Slos
S.0.V) o eERSy - . © © > T, S
R U Tranger e abs Grain  amountof <l L
dH ot RWC  Gain  filling leaf WUE oer Hectar
of dry filling ~ 'a® proline
matter of phase
flag leaf
o sb(Block) 2 0.012 13.656 26.56 0.0001 6.634 0.0000002 240573.8
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(Manganese sulfate)
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(Wheat cultivars)
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cultivars xIrrigation
regimes)
)Aiﬂ.ﬂ uLﬂJ,.w X 'a..\b‘ ‘al§)|
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6l bz glaw 5
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95 s (Error b) 66 0.011 58.612 18.798 0.0002 2522 0.0000001 357096.7
& s g b CV% : 49.107 13.018 13.928 13.968 22.49 27.30 29.93
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Table 4-Mean comparison of Irrigation regimes effects on studied treats in wheat

oolo Jla! 10595 Jsb s
0,k Sl oo sls s FHEY u.\.& . " ol
Lo Sy T . Grain ol Hlade i
o > “laed o Gran filing  amountof legf = 7
treatment Transfer of RWC filling rate(g/dg ) proline(umol/g) WUE
dry matter of  R\C(er)  phase(day) Y (kg/m’)
flag leaf )
internode (g)
(Irrigation regimes) (s kel cilizo slaps 5,
Irrigation regimes(7
day)
305 ¥ 390 b s b 0.07b 66.49 a 36.11a 0.05a 535b 0.0018 a
@als )
(Cutting irrigation at
elongation phase)
alo o 30 oyl abid 0.29a 445¢ 24.06 ¢ 0.02¢c 834a 0.0015 b
@) Jrgb
(Cutting irrigation at
haspregnant period)
o i 0.27a 52.61b 33.22b 0.03b 7.44 ab 0.0013 b
S BLACSL
@g) ums

Al se oS3l 9031 el 2 70 Jlazl o o ol Eiglis 036 (g el S 51 oyt o 50 alie B9 glls (sl (Sl
Means of containing similar letters in each column are not significantly different at 5% level of probability
according to Duncan’s test.
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Table 5 Mean comparison of Manganese sulfate effects on water efficiency and proline
content in flag leaf treats in wheat

Sl ol & pae oI w2 Sy ola s yladke
treatment WUE amount of leaf prolin
(kg/m®) (umol/g)

e wlgw ( Manganese sulfate)

(No foliar application)(control)

(Dyosals) o5 ool Syl puc 0.0013 b 6.26b

(foliar application 50% of manganese sulfate)
(D) 350 lilgus 047 by Jalone 0.0016 a 7.45a
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Means of containing similar letters in each column are not significantly different at 5% level of probability
according to Duncan’s test.
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Abstract

To study the effects of spraying manganese sulfate on some physiological
characteristics and seed yield of tetraploid and hexaploid varieties of wheat under
different irrigation regimes a factorial split plot experiment based on completely
randomized design with three replications was conducted at the Research Station of
Faculty of Agriculture, Islamic Azad University, Tabriz Branch, Iran, in the fal of
2013. Irrigation regimes were considered as main factor in three levels, including
irrigation at every 7 days (control), cutting off of irrigation at stem elongation (code 30
scale Zadoks) and cutting off of irrigation at booting stage (code 45 scale Zadoks),
manganese sulfate fertilizer as sub factor including not spraying, spraying with 50% and
100% concentrations of recommended rate based on soil analysis (with 0.005
concentration) and sub sub factor in four levels, including two levels of each hexaploid
(Pishgam and Alvand) and tetraploid (Cheheldaneh and Sgji) wheats. The results
showed that irrigation regimes significantly affected translocation of dry matter of flag
leaf internode, leaf relative water content, duration and rate of seed filling, leaf proline
content, water use efficiency and seed yield. Cutting off of irrigation at both stages and
also not spraying of manganese sulfate reduced seed yield, rate and duration of seed
filling. Cutting off of irrigation at stem elongation stage reduced leaf relative water
content (by 33%) as compared to control treatment. Also, cutting off of irrigation
increased praline content of leaf, cutting off of irrigation at stem elongation stage
increased amount of leaf proline content from 5.35 to 8.34 micro moles per gram.
Irrigation at 7 day intervals increased seed filling duration in comparison of cutting
irrigation, by 36 days. The highest water use efficiency (0.0018 kg/m®) with total
volume water use (2.4 m*) was achieved with the irrigation at 7 day intervals.

Key words: Irrigation, Manganese sulfate, Wheat, Spray.

1- Associate Prof. Department of Agronomy and Plant breeding, Faculty of Agriculture, Tabriz Branch, Islamic Azad University,
Tabriz, Iran.

2- Former Ph.D. Student Department of Agronomy and Plant Breeding , Faculty of Agriculture, Tabriz Branch, Islamic Azad
University, Tabriz, Iran

3- Assistant Prof. Department of Agronomy and Plant Breeding, Faculty of Agriculture, Miandoab Branch, Islamic Azad
University, Miandoab, Iran.

* Corresponding Author: farahvash@iaut.ac.ir



