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A study on source-sink relationship of wheat genotypes under favourable and

terminal heat stress conditions in Khuzestan
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Table 1. Variation in mean grain weight (mg) of twenty wheat genotypes as affected by flag leaf removal under

favourable & unfavourable conditions

Favourable condition  aelus Lyl Unfavourable condition  aetuat Ll
Ju aals s Sals el Dles Lals
Year Control Treatment Reduction Control Treatment Reduction
%
First year Jsl db 38.4 344 10.4 30.0 24.7 17.7
Second year ps3dle 37.8 325 14.0 29.4 27.8 5.4
Mean oSl 38.1 335 122 29.7 26.3 11.6
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Table 2. Variation in mean grain weight (mg) as effected by the removal spikelet from one side of spike under
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Mean ol 42.9 38.1 12.5 34.8 29.7 17.1 4.6
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Table 3. Variation of grain weight (mg) in twenty wheat genotypes as effected by the removal of spikelet from

one side of spike under favourable & unfavourable conditions

Favorable conditions  acls L 5 Unfavorable conditions  aclut L5
563 . . . ] ] & Ty Ay LS
Y 5 L h s i B hER e e limitation
Genotypes Treatmant ~ Control Source Treatmant  Control Source .
L o aggravation
limitation limitation
Chamran 39.2 39.3 0.0 31.9 29.1 9.6 9.6
Fong/chen 46.4 42.3 9.7 345 30.8 12.0 2.3
Vee/Nac 36.4 35.0 4.0 27.8 26.3 5.7 1.7
Attrac 36.0 33.4 7.8 324 26.3 23.2 15.4
Falat 40.7 33.2 22.6 30.7 24.1 27.4 4.8
Turaco 429 36.2 18.5 34.2 24.2 41.3 22.8
Turaco... 44 .4 414 7.3 35.2 32.0 10.0 2.7
Bloudan... 44.0 40.0 10.0 32.2 28.1 14.6 4.6
Kauzs .. 39.9 32.9 21.3 32.8 27.0 215 0.2
Bows:.. 39.9 38.2 45 34.2 28.9 18.3 13.8
Zagros 422 39.9 5.8 325 29.8 9.1 3.3
AttilaBCN 39.9 38.4 3.9 33.0 29.3 12.6 8.7
Dove’s ... 39.2 315 24.4 30.7 26.6 15.4 -9.0
doves’ 404 35.9 12.5 329 27.3 20.5 8.0
Simarah 52.3 45.8 14.2 42.9 36.6 17.2 3.0
Shwamald 51.3 44.9 14.0 41.7 36.0 15.8 1.8
Chanab88 45.7 429 6.5 42.2 34.4 22.7 16.2
F.12... 47.7 35.4 34.8 40.9 354 15.5 -19.3
Yavaros 53.4 42.6 254 455 371 22.6 -2.8
Chenab 70 35.5 33.7 5.3 27.0 25.3 6.7 1.4
Mean 44.9 38.2 12.6 34.8 29.7 17.2 6.0
LSD 4.47 4.47 - 3.25 3.25 - -
SAalS oo - - - 225 22.3 - -
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Table 4. Simple phenotypic correlation grain weight (mg) in treatment and control, source limitation, and grain

yield in removal spikelet in one side of spike under favourable condition & heat susceptibile index

. (wals) <15 055 e a3 gdons 6ls 3 Shes o Clas el
. Grain weight Source Grain yield Susceptibility
Traites o .
(Control) limitation index
Grain weight (treatment) Sles @3 &5 039 0.79** 0.41* 0.27 -0.04
Grain weight (Control) (Aald) 615 0 1 -0.24 0.22 -0.13
Source limitation % e T3 1 0.12 0.08
Grain yield (p k) ils 5 Shes 1 0.25

Ldle17) 50 Cl“"JJJbJ.‘”“T‘:JJ;A'!:**j *
*and **: Significant at the 5 and 1% levels of probability, respectively.

oo 86 53 6l 3, Shes 5 pte 3 gdomn clald 5 5lad 15 055 (o 555 Desl Kisad =0 g
o Gl asla 5 Jasws delasl Ll 2 55 alin O b oS5 (claaselin
Table 5. Simple phenotypic correlation of treatment and control, source limitation and grain yield in removal

spikelet in one side of spike under unfavourable condition & heat susceptibile idndex

Sliw el 4l 0 e S gilone 4ls > Slas s Gl e s
Traites Grain weight Source Grainyield  Susceptiblity index
(Control) limitation
Grain weight (treatment) <¢,?) Sles 4l &5 05 0.91** 0.27 0.10 -0.04
Grain weight (p,5) als s 035 1 -0.16 0.07 -0.01
Source limitation o g3 gdons 1 0.11 -0.13
Grain yield (¢85 55) s 5 Slas 1 -0.80**
**: Significant at the 1% level of probability. Qe 1) o 53 53 s gma s *¥
&?Hﬁu"ouﬁu"ﬁJ’del”ﬁm @g;ﬂu@lféi)l:):ﬁbdjjﬁﬁdfﬁgﬁb

P e iy oS YUY 4y laels CBlS )l 3 5 p 8 YAV
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Table 6. Yield potantional (Calculated yield) of twenty wheat genotypes and Susceptiblity index yield under

favourable / unfavourable and source limitation rate in two years ( 1997- 2000)

dobus Lyl i Aol Loyl 5
Favourable condition Unfavourable condition el
b s &l s Shes g2 e 3 Sles Gl s ooson > Shes e Sl
Genotypes Actual Limitation ol dwloes Actual Limitation  ous aculone Susceptibility
yield % Calculated yield % Calculated index
yield yield
Chamran 5666 13.0 6403 2472 16.2 2872 0.99
Fong/chen 4277 3.6 4431 2264 14.0 2581 0.83
Vee/Nac 5137 5.7 5430 2042 15.6 2361 1.06
Atrac 5180 12.0 5802 219 145 2513 1.02
Falat 5166 7.5 5553 2056 12.0 2303 1.06
Turaco 5249 10.2 5784 2459 11.2 2734 0.93
Turaco... 5402 13.3 6121 2681 234 338 0.88
Bloudan... 5902 15.0 6787 2459 4.6 25.72 1.02
Kauzs .. 5902 9.7 6475 2403 15.9 2785 1.04
Bow's .. 5152 18.1 6085 2361 9.3 2581 0.95
Zagros 4138 16.0 4800 2069 10.1 2278 0.88
AttilaBCN 5416 10.4 5979 2500 16.4 2910 0.95
Dove’s .. 5235 8.3 5670 2486 14.7 2851 0.92
Dove’s” 5097 13.7 5795 2542 6.6 2710 0.88
Simarah 6152 14.9 7069 2151 145 2463 1.14
Karkheh 5582 12.0 6252 2195 7.5 2360 1.07
Chanab88 4916 22.6 6027 2320 7.3 2489 0.93
F.12... 4638 17.0 5427 1945 13.3 2204 1.02
Yavaros 5860 9.9 6440 2348 13.2 2658 1.05
Chenab 70 4499 8.0 4859 1067 9.5 1168 1.3
Mean 5229 12.1 5857 2256 125 2538 -

S Ngh o5 s A F s ol glacgsios)
r e > Ay 93 5 SYsb bd hugy A 050

AL ails

111

oS b (Gt I mlS a5 L

}C;ﬁ‘gugﬁg}yuoj\ﬂ}cpqgw

Sylgecaley Juad 5T gl & 51 2alS 55 5 O
Db e g Flie s e


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.2.1.8
http://agrobreedjournal.ir/article-1-350-en.html

[ Downloaded from agrobreedjournal .ir on 2025-09-01 ]

[ DOR: 20.1001.1.15625540.1383.6.2.1.8 ]

\YAY Ql:m:\i ARS]e 4‘,1.5 A ‘”O‘)i‘ L;“J). (}J& Al;u”

SIS o ras Sl 2 sd planl S L
..s.sjf oslainl

ke Sl tag p e st Sl admy m

SBT Sl 35 5wy ol bl 4 S
iy ey el el ALl et
Pl a Sl Okl (65,5l Dladss S
o3 &SI Tl e OLBT 5 asla , slas,Kan
Slww ,Ker bl 4 ol jie

55 gn (6 Senlw

wétﬁuf@y;”wmrts,‘w_w
s
gﬁujiz:s;w&@)uw,@,ufu,ié\ﬂx
L OLT sl esgdome 53 SiST &S 5 ks 358
U sl il sl 31487 (s o 413538 planil 3T 515
)j_gﬁabfpfuft)\}.ﬁoLaM|M S e
613 Loy 0y93 Jsb Pl s Sole 4 ki ali
AL S 55,0
)sdtffﬂjanglb;\wwﬁéjé\ﬁ_i
ST syl 1y bl S s olg 3, Shes puuns
(s S do GO sl il 4T L

References
oo IV 5t oSl SISl (s cplel thar 7 (5 e 8 OLE A 55 (555050 58 N FVY ¢y oSSl
SIFESS e 5 s plel e 5 el LS 5 Shee (5850 5 Slasdie NV (ST T3 S )
S e oty ool L]
3058 B55T Siso Sl 5 g ( S sS taer 5 oS Ghle 53 (555l Sllas 5 dpal NV 00T
YO claamins
GBS 55 53 4ls 4 05555 5 LSarsl sdoe ! Jouily (5ludie 5 (K55 655 (b3 IFVA (g st
Sl sal oDl ;\;Tati.uu;)u?;.,a,c,u.\,i, S5 3 Al ((SKis 25 Ll s 5 eSS
sler DL _dsl 0bl o 5 (S S g ol e I35 adle ez 51,5 QLS 5 Shas (L1 510YVO ol 26
i YAV gt A&l

Aggarwal, P. K. Q. S., Chaturvedi, A. K, Singh, and S. K. Sinha. 1986. Performance of wheat and triticale
cultivars in a variable soil- water environment. 111 Source— Sink relationships. Field Crops Research 13:
317 - 330.

Aggarwal, P. K., R. A. Fischer and S. P. Liboon. 1990. Source- Sink relations and effects of post- anthesis
canopy defoliation in wheat at two latitudes. J. Agric. Sci . Combridge Vol. 114: 93-00.

Biade, S. F. and R. J. Baker 1991. Kernel weight response to source— sink changes in spring wheat. Crop Sci
Vol 31: 1117 - 1120.

Blum, A., H Polarkova, G. Golan, and J. Mayer. 1983. Chemical desication of wheat plants as simulators of
post— anthesis stress.l. Effects on translocation and kernel growth. Field Crops Res. Vol . 6: 51- 58.

Evans, L. t., L. F. Wardlaw, and R. A. Fischer. 1975. Wheat P. 101- 149 . In L. T. Evans, (ed). Crop Physiology.

Combridge University Press Newyork.

112


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.2.1.8
http://agrobreedjournal.ir/article-1-350-en.html

[ Downloaded from agrobreedjournal .ir on 2025-09-01 ]

[ DOR: 20.1001.1.15625540.1383.6.2.1.8 ]

T G 55 O g e dlaily (o

Fischer, R. A, I. Aquilar and D. R. Laing. 1977. Post— anthusis sink size in high yielding dwarf wheat, yield
response to grain number. Aust. J. Agric. Res Vol 28: 165- 175.

Fischer, R. A., and R. Maurrer. 1978. Drought resistance in spring wheat cultivars, 1- Grain yield responses,
Aust. J. Agric. Res. 29: 897- 903 .

Ma, Y. Z., C. T. Mackown, and D. A. Van Sanford. 1990. Sink manipulation in wheat, componsatory changes in
kernel size. Crop Sci. Vol. 30: 1099- 1105.

Scott, A. Harding, James A. Guikema, and Gry M.Paulsen. 1990. Photosynthetic decline from high temperature
stress during maturation of wheat Il. Intraction with source and sink processes. Plant Physiol. VVol. 92: 654- 658.
Shanahan, J. F., D. H. Smith, and J. R. Welsh. 1984. An analysis of Post— anthesis sink limited winter wheat
grain under various environments Agron . J. 76: 611-615.

Wardlaw, Lan F.1980. Translocation and source — sink relationships. pp: 297-333. In (eds) The biology of crop

productivity. Academic prees. New york.

113


https://dor.isc.ac/dor/20.1001.1.15625540.1383.6.2.1.8
http://agrobreedjournal.ir/article-1-350-en.html

[ Downloaded from agrobreedjournal .ir on 2025-09-01 ]

[ DOR: 20.1001.1.15625540.1383.6.2.1.8 ]

\YAY Ql:m:\i ARS]e 4‘,{:& A c”ﬁ)\ﬁ‘ L;“Jj e}l:— Al;u”

A study on source-sink relationship of wheat genotypes under favourable and terminal heat stress conditions in
Khuzestan

M. Radmehr', G. A. Lotf-Ali Aeyneh® and A. Naderi’

ABSTRACT
In order to determine, source of grain yield limitation under different enviromental conditions, as
well as indentifying the rate of restrication caused by terminal heat stress on development and growth of
wheat, this research was conducted with twenty wheat genotypes using Randomized Complete Block
Design (RCBD) with three replications, in two separate experiments in two years(1998-2000). The
experiments were sown in late of december and january to stimulate favoarable and unfavourable
conditions, respectively. Five to seven days after anthesis flag leaf and spikelets from one side of spike
were removed to stimulate, sink and source limitation respectively. Aftert harvest, source and sink
restrication percentage were calculated according to the mean of remaining grains in treated spike and
control (without removal of flag leaf and spikelets). Results indicated that all genotypes had not sink
restrication and the contribution of flag leaf to grain dry weight was 12%. However, some genotypes
showed source restrication. This restrication was estimated from 0 to 34%
(mean: 12.6%) and 5.7 — 41.2% (mean:17.2%) for favourable and unfavourable conditions, respectively.
Therfore, source restrication caused by exposure to terminal heat stress was greater by 6%. Likewise,
results indicated that source restrication was higher in genotypes with large grain size. Grain weight had
not significant effect in the determination of final yield. Reduction in grain yield must be sought in other
yield components, such as grain number per spike and spikes number per sqaure meter.

Key word: Restrication, Unfavourable condition, Favourable conditions, Source, Sink, Terminal heat stress.
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