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Effect of different irrigation regimes on growth, grain yield and its components of

grain sorghum (Sorghum bicolor L.) cultivars under Isfahan conditions
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Tablel. Number of irrigation and volume of irrigation in different irrigation treatments.
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Table 2. Analysis of variance for some agronomic characters in different irrigation regimes in sorghum cultivars.

Mean square Sl 5

S.0.V oy 63137 4 ya T8 3 Slas 3 Sas als da 039 53 4l aldas JaSl sl iy #l o5 sl G ey
T s peaa 1P S e s J& & a3 Plant g G 3 S
df W.U.E Harvest  Biological  Grain 100 grain No. grain No. of height Leaf area No. of Days to
(kg/m®) index yield yield Weight per panicle  panicle per index leaves maturity

plant

Replication NS 3 0.33™ 13.5™ 0.69™ 4.66™ 0.007™ 64194 ™ 0.050™ 214.6™ 0.581™ 2.94" 165.2™
Irrigation (I) T 3 430" 127.3" 8.24" 121.8" 3.22° 9895293 0.154" 6536.7" 56.89" 0.33™ 1860.2"

Error a a glls 9 2.94 15.6 51.53 3.43 1.460 408870 0.006 590.9 4.623 432 67.65
Cultivar (C) s 3 502" 2593" 50.53"" 285" 259" 5603047"" 0.0287" 20915™ 49.176"  30.82" 13227
IxC X LT 9 17.7™ 547.6° 3.26" 323" 0.0371 3246987 0.0195" 4430° 30.386" 17.7" 111527
Error b b sles 36 20.8 70.37 7.35 24.55 3.221 4863392 0.009 2212.7 11.321 20.8 47523

CV (%) () ol s s i 10.2 12.3 11.1 10.1 7.2 9.5 5.1 8.7 9.3 6.8 8.0

*, **: Significant at 5% and 1 % of probability levels, respectively doys g Jlessl pelan s gls e g 2FF K
ns: Non. significant 13 gms &S
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Table 3. Mean comparison for agronomic characters in different irrigation regimes and sorghum cultivars

5531&6

Sle Sy Uy )a;ﬁf-_wj J Sl slaws wils sldas Wls e O3 ails 3 Slas S5 3 S C3pan T
Treatment Days to Plant Height No. of o Gy JaSil s (%) P S AS fSe 1o p 5 8) (B ozis, o1
maturity (cm) leaves Leafareca  No. of panicle  No. grain 100 grain {5 Biological yield ~ Harvest Fa e S akS)
index per plant per panicle ~ Weight(g)  Grain yield (kg/ha) index (
(kg/ha) (%) W.UE
(kg/m3)
Irrigation regime g ;Ls7
I 127 a 1372 a 10.8 a 5.70 a 122 a 1501 a 2.179 a 7140 a 21390 a 334a 1.52¢
I 125a 128.5b 104 a 528D 1.20a 1429 a 2.168 a 6380 b 19340 b 329a 1.82b
I; 119b 113.0c 99a 391¢ 1.10b 1228 b 2.100 a 5120 ¢ 17280 ¢ 295D 1.88 a
In 113 ¢ 100.1d 9.8a 3.03d 1.02 ¢ 1054 ¢ 1.768 b 3560 d 13250d 26.8 ¢ 1.78 b
Cultivar o3,
Obwsyl w
126 b 220.0 a 125a 552a 1.00 ¢ 1799 b 2742 a 7490 a 20130 a 375a 1.59a
Local Ardestan
L
= 108 ¢ 78.0 ¢ 1.7d 295¢ 1.30a 1221d 2.181b 5090 ¢ 16110 ¢ 31.8¢ 1.08 ¢
Payam
. e 120b 97.7b 8.7¢ 339D 1.20b 1874 a 1.885 c. 6480 b 18190 b 350D 1.38b
Sepideh
Ki 133a 99.3b 11.3b 557a 1.13b 1443 ¢ 0.993d 2950d 18540 b 16.0d 0.62d
imya

Means, in each column and for each treatment, followed by the same letter(s) are not significantly different at 5% of probability level- using Duncan's Multiple Range Test
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Table 4. Simple correlation coefficients between yield components and grain yield in sorghum .

Characters olie  Grainyield  No. grain per 100 grain No. of Biological =~ Harvest Plant Leaf area Days to

panicle Weight panicle per yield index height index maturity
plant

Grain yield als s Shes 1

No.grain per panicle JeSily 5 s alaed 0.832* 1

Weight of 100grain Sls Ao 033 0.541" -0.391™ 1

No.of panicle per plant G g 53 JsSily slaas 0.210™ -0.220 ™ -0.320™ 1

Biological yield S Se 07917 0.692" 0.571" 0.391™ 1

Harvest index Sl esls  0.8707 0.586" 0.430™ 0.081™ -0.570" 1

Plant height A ey 05197 0.362™ 0.428™ 0.642" 0.744™  0.085™ 1

eaf area index Sy sl 0.728" 0.571° 0.236™ 0.272™ 0671 0.115™  0.544" 1

Days to maturity G gy slams -0.342™ 0.483™ -0.512™ 0.128 ™ 0.483 ™ -0.413 ™ 0.382 ™ 0.592" 1

*, % Significant at 5% and 1 % of probability levels, respectively.

ns: Non. significant
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Fig. 1. Means of interaction effect between irrigation regimes X cultivars on days to maturity
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Fig. 2. Means of interaction effect between irrigation regimes X cultivars on leaf area index
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Fig. 3. Means of interaction effect between irrigation regimes X cultivars on number of grain per panicle
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Fig 4. Means of interaction effect between irrigation regimes X cultivars on grain yield

2 oy A 5 mile Sl S

Sl sbasles ;0 s TGSy T gl s
2315 0L £ 8 ) s L8153 OT S5l 5 5, Nee
Lol 0L Sl s bk s gl dils p S g
JawﬁgéJ@jbéurg&:@h\f
s odd 5 bos s gles als 25 0l b
Uy iy e o T oy OVt S
ST DA ol Ly e ol g 53 01 31 b
ST 4 s DS dle e b (6 RS

S oo gl m O s e 2Uls S
30LS gy sl ise j3edde 3 Ol JI
2L o (S A8 bl b Cod il o 0y Les
Ol Sl 1a Tislad 5hsolal oo 2l 3L s 0
Loy 11 alS ool Ol A aulS als 5 Shee
Lold & Cad Ly o s 5 Lipddeys 1o
Sl g i s Shae o ool Vo
3 JSGL s b sldw .l sdal T gl 53 O
Loy JL...::—'ICL:..-_): i o il Ao O

_1J_@&_1.L3|>QUJC.;»J§“_‘.A43133J$L&

Ows)l gy o3y Sy wclls(sae ) 6y s
3N S 68 e ay sl bl o
50 ol 03 et o lgsl Sl 5 s (1 Jse)
L Loles jl S 285 0l Sl b ol
Gl eyl JSGL e bl
o s— 35Sk 5 o LS L.
ool J_? (Sankarapandian & Bangarusamy, 1996)
03,5 gla s &5 S 25 el b s L S
ol DLl S 5 ST s I s
¢ e 8 T 3 63,1 Ol oy J S
Sl oI35l Sl g sl adjs, Caglas ol 58
ISl 3 s sliss falS o pe (glerd
S50 SN, S
35— 3 ol B SILL L glasles
aOls o 035 5 51 5 5 eyl 03 (1 Jsis)
838 =S 30
(65 1 ) okusy) pbiyla Ghase i 5 4 4l Ao
O Ser ok ((dsux) 05 (p S 1) S
rLSJi Olsdws 0)s ) p y3(Blum et al., 1997)

334_313.1_.p0_jjj_3LgJ'L :ngS

:3;:.4‘) JP_, LSJL'T _.‘33{:7-!


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.6.4
http://agrobreedjournal.ir/article-1-269-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1386.9.2.6.4 ]

ki g okl ikt sla 03y S1°

Se gl Sl S Alg,
eSS g Jolae 5555 3 Ses
ol}r«,f_;dtwjljsﬂ sl zils Sl s
=0 o S A e Dl o) YL s Ses

Sedr e n S s SNes
O ey w3l pae Dote (Soes

(=1 ol s S Uy (Suisd g 5 Shas
d3m Co 33 05 1 o (S8 sl LT edias LU
YQRIPREY!

e S s p)l s ool 9
CE_“JJ“-” D as LS g CBls el
w3l Jfs e Ve aals Ly Jan
TS 5 bl el S0l aw i ( Jgux)
Tdsdr s elnlsolsl s ol G
Ijlad I Cubls 5 astld el 5 gy b el auke]

LsabJLa.“J_,;L-KhQﬁwa:MQ_,L&s;_,;‘-_,r.u L
AL Cashy s S LS L 8 SU 4 Ol
Toled 53 &850S5 s 5 See 5 s 5 Sae fals
Aoy [yl Ses 2ol asys ) cudls
e Ls ol odes s (65050 3 Sas a8
sbjled Db gl 5 Olpeae liby
S Jlad 33 ol 53 4ils 5 Shae 22y JaBTL
P S STl 0 53 (N6 s 5 Ses 4
) Oes 5 S5 (0 JS2)

3 o ol sl aw 53 )3 el
A3 LS LA I b Cib I s e

o DLy B Ll s pad )5S A s
SN 3 Shas 5 ails 5 Sae a5 )5 S

JLA.::LM&_EJL'I:_EJl);;M;J_’Lﬂ‘: Sg>3 rJ..F- J:.l)

Cils p el

ru_ﬂ\:.._.:-l)}i u.a.:'—L.i‘« CJ‘J_.“.:i‘; J..:‘_,J.-l:..«.;b ‘_SJL:{T
'JHQL;AHSJL:{TMESLEMJJJJ\’;JH
Ob))‘é;@‘)ﬂﬁuﬂg?é&)#
= I

A‘Eflﬂ-""li‘-?“ "‘L’L‘"‘J_ﬂg’}frg_)‘gsl)iu;‘"‘ts'

s 95 ol SRl L alST LA was L ol
S JLs ) aplie L) 55 4l 5 Sdesi s Ses
sl ol GalS 4 e 48T )Ll Ol s 5L
ls 3 e FAlS o ge Sl 3 33,5 (o
2 sl (Soer b e S Lo s o
2 oS sy o 1B (=1 YIS
als Ao 09 51 ege 3, SNes 30 e el
el 5o &l s Sas oy su =1 )
S 5 0kws)l pgm pli sl as ol L (il
PPN r;}—ks )
Jp s, See 0 (Ll ,5p,5 418 )
5 dlae e, Mes o 5 ol £yl s S
(7 dsda)um s LS j3 0 54 LS
das 0L 085 5o bl blaze J1 sl 0L
o 5 3 g s 5 615 5 Shas 1Sy
( ) ol 035 o glize ()T Sl 3 4
3 e Sl ol 08 53 4ils 5 Ses O ok AT
el ot iz 1 oyl O
CSiedem s e il 2T 5y WL
STdpan T godley msls
b &5 $Ss 0y Sl 3k Sl by A
SN 3 Ses alS e 131 5 Gl
5303 EN g Shes L1 1ok
ozt mla s 55 0 57 g o815 ()l T s
(0 Jpiar) ls Jls - zme O als o> S
OLL "Jador 53 & S s Sdes
oS S b eSS dsm 2 Ses ST 8 50
o sobal Jlas o 58 5o
2 adls 5, Sae JlalS a5, (wals L)
S g (S sm 5 Ses 0Ll 53 ¢ A5 Ll 2
(7 I8 ) 350 gy Cad 05y alS
S5 4 ply 5 ksl 08, " dgde Sl
a8 s (S p3p S S )
S S o SN 0y (LS 53 p S S )



https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.6.4
http://agrobreedjournal.ir/article-1-269-en.html

[ Downloaded from agrobreedjournal.ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1386.9.2.6.4 ]

.'_JL“....;_U oyl ¢

calls )5 g glaen gl B e anads
el a3 g0 Bl il (SN S bl g
S S il p el g5 Sas falS ()85l
ode 9 el P11 OLE K3 08, 4 4 i )
L;Ln-ﬁ.ul_).:dsg:i-ub.lcijﬁbgg}mfc.ﬂqf
GRS il S 25 Ll s ol
Jeol Sl Ly il asli  4ils 5 Slhes

sl Ol g5l

Ol # e se

[obed & S Aoy g /

Jlat o 53 5l 3 S

Ay s, Sas g bl p el i o)

32 VS 55 s BLsledatilii b=/ )
(7 dsdz) 3y ool i

4 51 el e =
YL T G TS Sl Ol o o
jdlj_méurl.i_ﬂ):d.&_;:i-ub.l_zijdul_f}

50

PR ———— e

—&— Local Ardestan
—a— Payam
—4— Sepideh

\E — Kimya
) \

\-\\:

ﬁ\(

E

S

s 20 <
o

R=

¢ 10

5

=

0 T
| 12

Irrigation regime

13 14

ol el

r;_’;}urﬁ_ﬂwl.}xu&uﬂr@) XLSJL;{] t..ij_) J)LE:,:;‘»L;u‘_nSul:» -

Fig 5. Means of interaction effect between irrigation regimes X cultivars on harvest index

30 O Grain yield
@ Straw weight |
251
— 201
=
S 15+
>
g
2z "
e =
aa] 5
0 T 1
1 13 14
Irrigation regime kT a)

S g el K S g 5 See a0y X (ol 0 plae S gl 1 SSla -
¥ A ™

Fig 6. Means of interaction effect between irrigation regimes X cultivars on biological yield


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.6.4
http://agrobreedjournal.ir/article-1-269-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1386.9.2.6.4 ]

ki g okl ikt sla 03y S1°

References odlaiul 350 plo
4.1?1-.»(!.2))5 .U-’ .}JJ—‘;J}—fL‘sJL:‘f.1“"}:‘k‘é"‘L§ .5.)):.1' .h-é.digsgﬁos.ﬂg.ﬁs -;'C‘ _.lfs.‘f
.- _9' u;bhc_)l.a.:ar. '1'1’-“}1}..1&5))31';‘5'?}19
Olejlon 5 60sliS slgr jl550558 O e diw (55U ST Oy g SISl g 70 o6 2
o35Sl sa
.Qlﬂj ‘_SA&..‘:JI:LH- SlHlasl. gl @ gle QU&L;? C)Lal el
: 0)1.0_:;. 'éijwGu}fJ'bw'r;J-’“ JJ&QQJL&AJI@L&‘\?} .é i&;

Abdolla, F. H., R. Bakheit, M. M. Seedalla and T. A. Ahmad. 1996. Genotype response
and variance yield components in grain sorghum under different water regimes. Aust. J. gric. Res. 35: 13-24.

Blum, A., A. Colan, J. Maxer and B. Sinmene. 1997. The effect of dwarfing genes on sorghum grain filling
from remobilized stem reserves under stress, Field Crops Res., 52: 43-45.

Brun, L. J., E. T. Kanemasu and W. L. Powers. 1972. Evapotranspiration from soybean and sorghum fields.
gron. J. 64: 145-149.

Cho, K., H. Toler, J. Lee and R. Auge. 2006. Mycorrhizal symbiosis and response of sorghum to combined
drought and salinity stress. J. of Plant Physio. 163: 517- 528.

Eck, H. V. and J. T. Musick. 1972. Plant water stress effects on irrigation grain sorghum. I .Effect on grain
yield. Crop Sci. 19: 589-598.

Garrity, D. P., D. G. Watts and J. R. Gilley. 1982. Moisture deficits and grain sorghum
performance; Evapotranspiration and yield relationship. Agron. J. 74.:815-820.

Ibrahim, Y. M. 1999. Response of sorghum genotypes to different water levels created by sprinkler
irrigation. Ann. of Arid Zone. 84:283-287.

Hajar, A. S., O. A Khafagi and S. M. Ibrahim. 1997. Response of grain sorghum to water deficit. ~Aust. J.
Agric. Res. 42:37-43.

Hall, G. A. B., C. W. Absher. 1968. Net energy of sorghum grain and corn for fattening cattle. J. Anim.
Seci. 27: 135-139.

Lewis, R. B., E. A. Hiller and W. R. Jordan. 2000. Susceptibility of grain sorghum to water deficit at three
growth stages. Agron. J. 66: 589-591.

Martin, J. V. 1963. Sorghum. International Crops Research Institute for the Semi- Arid Tropics. India. 124-
153.

Matthews, K. B., D. M. Reddy, A. U. Rani and I. M. Peacock. 2004. Response of four sorghum lines to
mid season drought. I. Growth, water use and yield. Field Crop Res. 25: 279-296

Nwa, E. U. 1979. Frequency and amount of irrigation for maize in Western Nigeria Agric. Water

Management. 2: 233-239.


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.6.4
http://agrobreedjournal.ir/article-1-269-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1386.9.2.6.4 ]

Dbl o jla o "ol ) p ke

Olufayo, A. A., C. Baldy and A. Aidauoui. 1994. Relationship between water stress indicators and grain
yield of irrigated sorghum. 17" ICID Europe Regional Conference on Irrigated and Drainge.1: 65-75.

Olufayo, A. A., D. Ruelle and A. Aidaoui. 1997. Biomass of grain sorghum under variable water regime.
Biomass and Bioenergy. 12: 383-389.

Sankarapandian, R. and U. Bangarusamy. 1996. Stability of sorghum genotypes for certain  physiological
characters and yield under water stress condition. Crop Improvement. 23: 61-65.

Seetharama, N., R. Frederiksen and K. V. Raman. 1995. Biotechnology and sorghum improvement for
drought and temperture stress tolerance: Environmental impact and Biosafety. 3:223-229.

Smith, R. J., S. R. Raine and J. Minkovich. 2005. Irrigation application efficiency and deep drainage potential

under surface irrigated cotton. Agric. Water Manage. 71:117-130


https://dor.isc.ac/dor/20.1001.1.15625540.1386.9.2.6.4
http://agrobreedjournal.ir/article-1-269-en.html

[ Downloaded from agrobreedjournal .ir on 2026-02-22 ]

[ DOR: 20.1001.1.15625540.1386.9.2.6.4 ]

ki g okl ikt sla 03y S1°

Effect of different irrigation regimes on growth, grain yield and its components

of grain sorghum (Sorghum bicolor L.) cultivars under Isfahan conditions
Razmi ',N. and M. Chasemi >

ABSTRACT

Razmi, N. and M. Chasemi. 2007. Effect of different irrigation regimes on growth, grain yield and its components of grain

sorghum (Sorghum bicolor L.) cultivars under Isfahan conditions. Iranian Journal of Crop Sciences. 9 (2):169-183.

Effect of four irrigation regimes (irrigation after 100,130,160 and 190 mm evaporation from class A pan) on
yield and its components of four grain sorghum cultivars namely Local Ardestan , Payam, Sepedeh and Kimya
was studied, using split plot design with four replications, in Research Field Station of Faculty Agriculture,
Isfahan Technology University. Analysis of variance and mean comparison between treatments showed that
yield and its components had negative response to water stress condition, and with increasing irrigation intervals
from I, to I, these values decreased significantly. Therefore, grain yield reduced 9% in I, 27% in I; and 51% in 14
in comparison to I;. There was considerable variation among the cultivars in grain yield and its components.
Results also showed maximum plant height and biological and grain yield in local Ardestan, maximum grain per
panicle in Sepideh and latest maturity to Kimya cultivars. Irrigationxcultivar had significant effect on grain yield
and its components of sorghum cultivars. Local Ardestan cultivar had the least yield reduction under this

conditions.

Key words: Irrigation regimes, Grain yield , Yield components, Sorghum, Water use efficiency.
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