
١٦٩

"مجله"
٢،١٣٨٦نهم،لدج

م هاي
(Sorghum bicolor L.)

Effect of different irrigation regimes on growth, grain yield and its components of
grain sorghum (Sorghum bicolor L.) cultivars under Isfahan conditions

٢ي١يينسر
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٢،١٣٨٦نهمجلد،"مجله"
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Table1. 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 squareنيانگيم

Days to
maturity

No. of
leaves

شاخص سطح 

Leaf area
index

Plant
height

ي

No. of
panicle per

plant

يپان
No. grain

per panicle
100 grain
Weight

Grain
yield

Biological
yield

اخصش

Harvest
index

يي

W.U.E
(kg/m3)

df

S.O.Vييمنابع تغ

165.2 ns2.94*0.581 ns214.6 ns0.050 ns64194 ns0.007 ns4.66 ns0.69 ns13.5 ns0.33ns3Replication
1860.2*0.33ns56.89**6536.7**0.154*9895293**3.22*121.8**8.24**127.3**4.30**3Irrigation (I)
67.654.324.623590.90.0064088701.4603.4351.5315.62.949aError a
1322**30.82**49.176**20915**0.0287**5603047**25.9**285**50.53**2593**50.2**3Cultivar (C)
1115.2*17.7*30.386*4430*0.0195*3246987*0.037132.3*3.26*547.6*17.7 ns9 ×C×I
475.2320.811.3212212.70.00948633923.22124.557.3570.3720.836bError b

8.06.89.38.75.19.57.210.111.112.310.2(%)CV (%)

***۵۱*,  **: Significant at 5% and 1 % of probability levels, respectively
ns :ns: Non. significant
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٢،١٣٨٦نهمجلد،"مجله"
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يم هايي-٣
Table 3. Mean comparison for agronomic characters in different irrigation regimes and sorghum cultivars

يي

)

)مكعب

W.U.E

(kg/m3)

شاخص 

(%)

Harvest

index

(%)

)(

Biological yield

(kg/ha)

(

Grain yield

(kg/ha)

)(

100 grain

Weight (g)

ي

No. grain

per panicle

ي

No. of panicle

per plant

شاخص سطح 

Leaf area

index

يك بوته
No. of
leaves

)متريسانت(

Plant Height

(cm)

Days to

maturity

يت

Treatment

Irrigation regime ي
1.52 c33.4 a21390 a7140 a2.179 a1501 a1.22 a5.70 a10.8 a137.2 a127 aI1

1.82 b32.9 a19340 b6380 b2.168 a1429 a1.20 a5.28 b10.4 a128.5 b125 aI2

1.88 a29.5 b17280 c5120 c2.100 a1228 b1.10 b3.91 c9.9 a113.0 c119 bI3

1.78 b26.8 c13250 d3560 d1.768 b1054 c1.02 c3.03 d9.8 a100.1 d113 cI4

Cultivar

1.59 a37.5 a20130 a7490 a2.742 a1799 b1.00 c5.52 a12.5 a220.0 a126 b
Local Ardestan

1.08 c31.8 c16110 c5090 c2.181 b1221 d1.30 a2.95 c1.7 d78.0 c108 c
Payam

1.38 b35.0 b18190 b6480 b1.885 c.1874 a1.20 b3.39 b8.7 c97.7 b120 b
Sepideh

0.62 d16.0 d18540 b2950 d0.993 d1443 c1.13 b5.57 a11.3 b99.3 b133 a
كيميا

Kimya
۵،ميانگين ها

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 .

Days to

maturity

Leaf area

index

Plant

height

Harvest

index

Biological

yield

No. of

panicle per

plant

100 grain

Weight

No. grain per

panicle

Grain yieldCharacters

1Grain yield

10.832**No.grain per panicle

1-0.391 ns0.541*Weight of 100grain

1-0.320 ns-0.220 ns0.210nsNo.of panicle per plant

10.391 ns0.571*0.692**0.791**Biological yield

1-0.570*0.081 ns0.430 ns0.586*0.870**Harvest index

10.085 ns0.744**0.642**0.428 ns0.362 ns0.519*Plant   height

10.544*0.115 ns0.671**0.272 ns0.236 ns0.571*0.728**Leaf area index

10.592*0.382 ns-0.413 ns0.483 ns0.128 ns-0.512 ns0.483 ns-0.342 ns  سيدگيDays to maturity

***۵۱*,  **: Significant at 5% and 1 % of probability levels, respectively.
ns :ns: Non. significant
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٢،١٣٨٦نهمجلد،"مجله"
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× -۱شكل
Fig. 1. Means of interaction effect between irrigation regimes × cultivars on days to maturity

× -۲شكل
Fig. 2. Means of interaction effect between irrigation regimes × cultivars on leaf area index
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ي
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يي ـي

۵ير معن ـيبوته تاث
يي ـي). ۲(
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)۳ .(
ي. 

ي×  -۳شكل
Fig. 3. Means of interaction effect between irrigation regimes × cultivars on number of grain per panicle
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×  -۴شكل
Fig 4. Means of interaction effect between irrigation regimes × cultivars on grain yield

ي) ۳/۱(
ــ ي

)۳( .

.شتر شدي
يتاث۳۳۴

 .I1 بـهI4

يي
ــت  ــاهش يافــ يي. كــ

(Sankarapandian & Bangarusamy, 1996)

يي

يمــي
ــ.  ــم هــاي ي

I3,I2 ,I1ــم يعنـ
ــي). ۳( ي

ييشـتر ي
) ۷۹/۲(ي

). ۳() ۹۹/۰(ا يمي
(Blum et al., 1997)ي

يي

، ضـمن  

14بـه 11. 

۵/۱۰
12 ،۳۰13۵۱1411

ييب همبستگي. 
ي. ۴

۱۵ي
ب يي ـ. 

0

2

4

6

8

10

12

I1 I2 I3 I4

Local Ardestan
Payam
Sepideh
Kimya

Irrigation regime

)
(

ْ
G

ra
in

 y
ie

ld
 (t

/h
a)

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
86

.9
.2

.6
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

5-
06

-0
9 

] 

                            10 / 15

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


""...

١٧٩

ي
 .

 .
ــان ــ)  = ۸۳۲/۰r**(يپ ي

ييهــا
)*۵۴۱/۰r =  ( .يانگيسه ميمقا

ا بـه  ي ـميي
ن ي) ي۷۴۹۰(ن يشتريب بيترت

د يــيــم) ي۲۹۵۰(
۵۰۹۰ييي. 

ــه ). ۳(ي۶۴۸۰ مقايس
ي

شـيب  ). ۴شكل(

.
 ـم هـا ي-۴ ي

يي

م ي ـي ـييي. 
يها
). ۲(يي

۳ي ـييانگيسه ميمقا
ي۲۱۳۹۰يي

ر ي ـمتـر تبخ يليم۱۰۰ي ـي
. د شديتول) يت(

طبــق ). ۶(
نيشتريب بيي۳

ني) ي۲۰۱۳۰(
ي ـييم) ي۱۶۱۱۰(

ب يــز بــه ترتيــدييــمييــ
ي۱۸۵۴۰۱۸۱۹۰ييي

ي ـي. 
ي ـ

گر توليد يشترييي
۱. كند

)**۷۹۱/۰r = (
ي ـيب ـي

)۴.(
ــ ــايـ م هـ

يي
۱

يي). ۲(
۳يــم هــايــ

 .I1

I2به 

I1

)۵/۱۰۲/۹
 . (

۱۲۲۰
I3I4

باشـد  ي
)۶ .()۱۳۶۷ (

۷۰،۱۰۰۱۶۰گي
A

۵۱ .

 .
 .

). ۵شـكل ( 
كيميا،

 [
 D

O
R

: 2
0.

10
01

.1
.1

56
25

54
0.

13
86

.9
.2

.6
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

gr
ob

re
ed

jo
ur

na
l.i

r 
on

 2
02

5-
06

-0
9 

] 

                            11 / 15

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


٢،١٣٨٦نهمجلد،"مجله"

١٨٠

مـي  ۴۱۴۶I1، ۲۹، ۸/۲۶ترتيب 
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. ي
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×  -۵شكل
Fig 5. Means of interaction effect between irrigation regimes × cultivars on harvest index

يي× -۶شكل
Fig 6. Means of interaction effect between irrigation regimes × cultivars on biological yield
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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

Razmi 1, N. and M. Chasemi 2

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 I1 to I4 these values decreased significantly. Therefore, grain yield reduced 9% in I2, 27% in I3 and 51% in I4

in comparison to I1. 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. Irrigation×cultivar 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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