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ABSTRACT

To investigate the storage capacity and remobilization of stem dry matter in three wheat cultivars under
different moisture regimes, a factorial experiment was conducted in a randomized complete blocks design
with three replications in the experiment field of the College of Agriculture and Natural Resources,
University of Tehran, in 2014-2015. Treatments included three of wheat cultivars (Pishtaz, Sivand and
Parsi), and 12 moisture regimes were combined (70, 90, 110 and 130 mm cumulative evaporation from
class A evaporation pan in before flowering stage (30-60 Zadok’s stage) and 90, 110 and 130 mm levels
of cumulative evaporation in after the flowering stage, 60-93 Zadok’s stage). The result showed that the
highest amount of stem dry matter storage was related to Parsi cultivar (1046 mg/stem) and T79 moisture
level, with 1070 mg /s average. However, wheat cultivars reacted differently under different moisture
regimes in terms of remobilization traits and remobilization efficiency. Pishtaz cultivar under treatment of
T1313 (130 mm at all stages of growth), had the highest remobilization and remobilization efficiency with
mean of 476 (mg /stem(); and 56% respectively, and the bottom internodes, had the highest rate of
remobilization (195 mg /stem, under the moisture level T1313), than the other two internode. At the same
time, under the same treatments (T1313), the Parsi cultivar, despite the highest dry matter storage in the
stem, had the lowest remobilization and remobilization efficienc%/, with an average of 427(mg /stem) and
45%, resBectiver, than the two other cultivars. Combined with the higher power of the Pishtaz cultivar in
the remobilization of dry matter, the highest grain yield (6850 kg/ha) was obtained in this cultivar, which
can be very important in drought stress.

Keywords: Drought stress, grain yield, remobilization efficiency, source- sink, stem reserves.
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Tablel-Some soil physical and chemical properties of experimental farm.

Available K Available P Total N Organic Carbon H EC Texture
(mg kg) (mg kg) (%) (%) P (@s.m)
146 94 0.099 0.71 8.3 151 Loamy clay
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Table2- Monthly mean of rainfall and evaporation in karaj 2014-2015.
Total Evaporation Total Precipitation
(mm) (mm)
November 66/3 23/9
December 6/3 31/4
January - 716
February - 19/4
March - 19/6
April 110/5 47/3
May 251/2 2
June 37172 7/5
oloys ¥ ocuils p gyl g LI VY cosls o )b s
Planting date, 17 November, Harvest date , 2 July
ialesl cnl 53 () 9590 puiS | latin Y Joux
Table 3- Characteristics of wheat cultivars examined in this experiment
characteristics Pishtaz Parsi Sivand
Pedigree Alvand//Aldan/las58  Dove"s"/Buc"s"//2*Darab Kauz"S"/Azd
origin Iranian Iranian Iranian
Growth type Spring Spring Spring
Appropriate cultivation areas Moderate Moderate Moderate
Growth period Fairly early Fairly early Early
Average Yield 8725 kg/ha 8581 kg/ha 8683 kg/ha
type Cultivation irrigated farming irrigated farming irrigated farming
Drought response Tolerant Moderate tolerant Moderate tolerant
Year Introduced 2002 2009 2009

Source: The site of the Agricultural and Natural Resources Research Center of Markazi Province
http://manrrc.ir/1396/02/02/%D8%A7%D8%B1%D9%82%D8%A7%D9%85-%DA%AF%D9%86%D8%AF%D9%85/
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Table 4- Moisture regimes applied before (30-60 Zadox) and after flowering (60-93 Zadok’s) of wheat cultivars.
Moisture
Regimes

T79

Describtion

Irrigation at 70 mm evaporation before flowering stage (30-60 Zadok’s) and 90 mm evaporation
after flowering stage (60-93 Zadok’s).

Irrigation at 70 mm evaporation before flowering stage (30-60 Zadok’s) and 110 mm
evaporation after flowering stage (60-93 Zadok’s).

Irrigation at 70 mm evaporation before flowering stage (30-60 Zadok’s) and 130 mm
evaporation after flowering stage (60-93 Zadok’s).

T99 Irrigation at 90 mm evaporation at all growth stages.

Irrigation at 90 mm evaporation before flowering stage (30-60 Zadok’s) and 110 mm
evaporation after flowering stage (60-93 Zadok’s).
Irrigation at 90 mm evaporation before flowering stage (30-60 Zadok’s) and 130 mm
evaporation after flowering stage (60-93 Zadok’s).
Irrigation at 110 mm evaporation before flowering stage (30-60 Zadok’s) and 90 mm
evaporation after flowering stage (60-93 Zadok’s).

T1111 Irrigation at 110 mm evaporation at all growth stages.
Irrigation at 110 mm evaporation before flowering stage (30-60 Zadok’s) and 130 mm

T711

T713

T911

T913

T119

T1113 evaporation after flowering stage (60-93 Zadok’s).

T139 Irrigation at 130 mm evaporation before flowering stage (30-60 Zadok’s) and 90 mm
evaporation after flowering stage (60-93 Zadok’s).

T1311 Irrigation at 130 mm evaporation before flowering stage (30-60 Zadok’s) and 110 mm

evaporation after flowering stage (60-93 Zadok’s).
T1313 lIrrigation at 130 mm evaporation at all growth stages.

el oaal ¥ Jgazr 50 s (slams, chnog - sugk ) (slam))y 5 il )b 2 5l G S5 Cagl) a0 (ke -0 Jgo
Table 5- Mean of soil moisture’s percent before irrigation in moisture regimes. For the description of moisture
regimes see table 3.

Moisture Regimes
. . 70 mm 90 mm 110 mm 130 mm
Soil Moisture Percent
Gravimetric Water Content (%) 111 9.11 7.93 6.50

Volumetric Water Content (%) 16.87 13.85 12.05 9.88
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Table 6- Analysis of variance (mean square), of the grain yield of wheat cultivars under different moisture

regimes.
Sources of Changes Df Grain Yield
Rep 2 7612™

Cultivars 2 *%30207295
Water regimes 11 **5106716

Cultivar x Water regimes 22 114468™

Total error 72 175493

CV% 7.13

oy ) 0 il mhaw 1o o s Gl goe e o A s g NS
ns, * and ** non-significant, significant at 5 and 1% respectively
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Figure 1- Mean comparison of yield of wheat cultivars (a) and different moisture regimes (b). Columns of
same letters statistically (Duncan at 5%), no significant difference. For the description of moisture regimes

see table 3.
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Table 7 -Analysis of variance (mean square) of wheat cultivars traits studied under moisture treatments.

Storage of Dry Matter of Internodes Remobilization of Dry Matter of

at Anthesis Internodes Storage of Remobilization Remobilization
Dry Matter ¢ 1y Matter of ~ Efficiency of
Sources of £ Peduncl Iti Lower Lower Iti duncl of Stemat © r)é atter o D 'C'ﬁ/rl] cy o
Changes Df Peduncle Penultimate Internodes  Internodes Penultimate Peduncle Anthesis tem ry Matter
Rep 2 0.05™ 5.18"™ 28.84™ 25.12"™ 9.01™ 422" 51.16™ 53 0.81"
C“([g;’ar 2 1430 °*6012 *8942 9112  **1615 *3515 43940™ *9793 347.49"
Water 7 4480 1483 8002 547 **159 #522  36917" 3382 203.26™
regime (B)
A*B 14 0.531™ 1.05m™ 1.02 44,12 “8.45 *47.68 3.43™ *49.51 1.51™
Total Error 46  7.44 3.13 5.68 8.40 3.76 7.01 10.05 20.40 0.21
CV (%) 4.2 3.4 5.9 1.61 1.61 2.9 1.2 1.07 1.08
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Figure 2- Mean comparison of stem reserves in wheat cultivars (a) and different moisture regimes (b). Columns of same letters
statistically (Duncan at 5%), no significant difference. For the description of moisture regimes see table 3.
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Table 8- Mean comparison of dry matter storage of wheat cultivars internode and different moisture regimes.

For the description of moisture regimes see Table 4.

Peduncle Penultimate Lower internodes
Internode length  Dry weight Internode  Dry weight Internode  Dry weight
(cm) (mg/stem) length (cm) (mg/stem) length (cm)  (mg/stem)
T79 31.13a 382a 16.83a 285a 28.35ab 431a
T713 30.75a 375b 16.56ab 254b 29.21a 429
T99 26.72c 364c 16.44ab 254b 27.33bc 419h
Moisture 1913 30.43a 361d 16.27b 248c 27.73ab 416¢
Regimes  T119 28.72b 351e 16.18b 243d 27.22bc 398d
T1113 28.61b 347f 15.63c 240e 26.72bcd 395e
T139 26.82¢c 324g 15.44¢ 227f 25.97cd 370f
T1313 26.61c 3249 15.33c 2239 25.24d 3429
Parsi 31.12a 36la 16.25a 261a 27.02a 423a
el pishtaz 2972 346¢ 16.19 231b 27.32a 385¢
Sivand 26.72c 352b 15.81b 237c 27.32a 395h
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Columns of same letters statistically (Duncan at 5%), no significant difference
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Table9- Mean comparison of Remobilization of dry matter in the stem and its internodes of wheat cultivars. For

the description of moisture regimes see Table 4.

Whole stem
CultivariMoistu g T713 T99 TI19  TI113  T139 T1313
re Regimes
Parsi 37431 3876k 37461 3966] 41131 41061  4273¢gh
Pishtaz 409i  4303fg  4103i 426gh  4536c  444d 47632
Sivand 409i  4216h  406i 420h  438ed 4313efg  4616b
Cultivar/moistu 14 T713 T99 T119  T1113  T139 T1313
re regimes
Parsi 11233m  116.66mkl 113.33ml 118Kl 125 12366  131.33fg
Pishtaz ~ 13433fg 138.33def 13333y  138.33def  1393e  147.6c  15233b 166a

Sivand 128.66hi 135efg  127.66hij

138.66def  128.33hi  140.66d  133.33g 145.33c

Penultimate
Cultivar/imoistu ¢ T713 To9 TI19  T1113  TI39 T1313
re regimes
Parsi 124.66efg  126def 123fgh 126.66cde  127bcde  129bcd  129.33bc 134.33a
Pishtaz 112.66ij 11933kl 115ghi 12066  127bcde  121.66ghi 130b
Sivand 106n 111m 106n 111m  11266ml  11366ml  117.33jk

Lower internodes

Cultivar/moistu

- T79 T713 T99 T119 T1113 T139 T1313
re regimes
Parsi 137.33k 145j 138.33k 151.66i 157.33h  157.667h 161.66h
Pishtaz 177fg 187.66¢cd 1771y 181ef 194b 185de 195.33ab
Sivand 172.669 175.669 172.33g 180.66ef 184.66de  184.33de 199a
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Tablel0- Mean comparison of efficiency of dry matter remobilization of wheat cultivars’stem. For the

description of moisture regimes see Table 4.

Moisture Regime

T79 T713 T99 T913 T119 T1113 T139 T1313
Parsi 33.47r 35079 3451q 36.74p 38090 3987Im 41.99j 4572f
C\(J\{Eslztrs Pishtaz 3941nm 41.99] 4088k 4405h 4451gh 4787d 4949c 5599a

Sivand  38.70no 40281k 3955Im 4213j 42931 4516fg 46.93e 52.92D

8,5 (s e oglis (10 Sl y903T) (5ol il S e gy syl (sl g
Columns of same letters statistically (Duncan at 5%), no significant difference
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