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Effect of drought stress on yield and its components in four cotton genotypes in
Darab region
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مقدمه
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متحمل 

. نمايد
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(McWilliams, 2002).
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،
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 .

)(Yuan et al., 1994.
تنشهتحمل به ي
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 .F7

،
. ا

هتنش
).McDaniel, 1997(نسبي مي باشند

۱(LWP)

اثگرفت
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 .T3 , T2, T1

۵/۱-،
پتانسـيل  . تعيين شدند،-۹/۱-۳/۲

٢٥
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تنش
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، تنش

تنش. مي باشند

1- Leaf water potential
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ي ـوتا
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 (
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 .

 .
بهتـــرين 
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)Hekmat and Haghighatnia,1999.(
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فا. دش

)٠١
 ( .
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پنبـه  ١٠

 ،
.

 .

 .
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)Zangi, 1997.(
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شـاهد  هاپيبين 

.بو

ها
١٣٨٢-٨٣

.٢٥٠
شـرقي ٥٤٥٧

. يشمال٢٨٢٩
انه يسالنيانگيم١٠٨٠

ييي.باشدميليمتر مي٢٥٠
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يي.
۱۳۸۳۱۳۸۲ي

. بهتريع نسبي
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Fine loamy carbonatic hyper termic aridic haple
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۱۳۸۲۱۳۸۳ييي-۱
Table 1. Metreological data at agricultural research station of Darab in 2003 and 2004

)سانتی گراد(درجه حرارت 
Temperatour (ºC)

Monthماه
میانگین  

Mean Temp.
میانگین ماکزیمم 
Mean Max.

میانگین مینیمم 
Mean Min.

)میلی متر( ی بارندگ
Precipitation

(mm)

)میلی متر(تبخیر 
Evaporation

(mm)
2003-2002 2004-2003 2003-2200 2004-2003 2003-2002 2004-2003 2003-2002 2004-2003 2003-2002 2004-2003

March-Aprilفروردین 19.7 18.8 27.0 26.0 12.3 11.6 68.8 4.5 5.0 5.7
April-Mayاردیبهشت 24.4 24.6 32.6 33.0 16.1 16.1 7.70 0.4 8.5 8.5

May-Juneخرداد 30.1 29.9 39.2 39.2 21.0 20.5 0.00 0.0 10.8 11.6
June-Julyتیر 34.0 32.5 42.0 40.3 26.0 24.6 1.20 TR 12.5 12.2

.July-Augمرداد 34.2 33.2 42.6 41.2 26.1 25.7 2.40 TR 13.9 11.5
.Aug.-Sepشهریور 30.2 30.2 38.8 38.2 21.5 22.1 0.00 TR 9.7 9.8

Sep.-Oct.مهر 25.3 24.4 34.0 33.6 16.6 15.2 0.00 0.0 7.1 7.7
.Oct.-Novآبان 18.1 18.7 26.6 27.2 9.5 10.2 0.50 2.5 4.5 4.5
Nov.-Dec.آذر 13.1 13.1 20.0 18.8 6.2 7.3 78.40 121.5 2.2 2.2
Dec.-Jan.دي 12.2 9.6 17.4 15.3 7.0 3.8 200.80 142.2 1.5 2.1

.Jan.-Febبهمن 12.1 9.3 18.5 15.4 5.6 3.2 36.70 59.6 2.5 1.9
Feb.-March.اسفند 17.0 14.9 25.2 20.4 8.8 9.4 15.40 37.5 4.4 2.8
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نمو

)Ehyaee, 1997(.

)۲( .
ــن ز ي

)۲(.

سـپس بـذ  . 
ــ ــاهد(پي G1)ش = Bakhtegan،

G2 = Siokra ،G3 = 818-312G4 = B557

)(
قبـل  .

٤
.كنت

٢٠٠، ١٠٠پتاسيم،
٥٠(٢٥٠

 ( .
،

 .٦
١١١٦خط 

.شـد 
٦

ر مت ـيسانت٨٠×٢٠فاصله كشت . نظر گرفته شد
٣بين 

جهت سبز يپ.ند
.

I2 = 100, I1 = 70

I3= 130I4 شـت ط160 =
A .

يــ
شتط

يگيين

. )۱۳۷۶يفرش(شد
ن
)١٣٠١٦٠، ١٠٠، ٧٠ (

٨٥ %
)Farshi et al., 1997(.

١٠(/٨٥/٠×××= ()(

ريــ
.

)
 (

 .
) WUE(ي

. مطالعهزين

)Akram Ghaderi et al., 2004(.
Ln (y) = 0.9091 + 1.5983 Ln (x)

y :)متر مربعيسانت(
X :)متريسانت(

نتايج 
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شيييايميييزيفهايژگي-۲
Table 2. Physico-chemical properties of soil and water for experimental site.

)متريسانت۰-۳۰عمق (
Soil properties (0-30cm) Amount

%Clay 22.00
% Organic Carbon ي 0.54
Electric Conductivity  (ds/m) )منس بر متريي(ييي 1.03
pH تهيدي 8.40
T.N.V. (mg/Kg) )ييليم(ي 44.00
Pava. (mg/Kg) )ييليم( 9.60
Kava. (mg/Kg) )ييليم(م قايپتاس 244.00
Feava. (mg/Kg) )ييليم( 3.60
Mnava. (mg/Kg) )ييليم( 10.00
Znava. (mg/Kg) )ييليم( 0.40
Cuava. (mg/Kg) )ييليم( 0.80

ي
Irrigation water

Electric Conductivity  (ds/m) )منس بر متريي(ييي 0.44
pH تهيدي 7.60
Hco3

- (meq/litr) )تريييليم(يب 4.00
Cl- (meq/litr) )تريييليم( 5.00
So4= (meq/litr) )تريييليم(سولفا 0.11
Ca++ + Mg++ (meq/litr) )تريييليم(م يزيمن+مي 4.00
Na+ (meq/litr) )تريييليم(م يسد 0.61

ــا ١٣٨٢۳-٨٣ ۶ت
:
ي:

)۳ .(۷۷/۶۸
بـا توجـه بـه    ).۴(۵۲/۷۹

يانگيي
يييرسد تـنش گرمـا  يم

 .
)٥ (% .

I1, I2I3I4

.
معنـي  % ١

557 -B818-312۷۹
يســ

. )۴(۷۲۶۴بترتيب 
ييعن ـ).۳(×پ ي×

 .
نيــز (Burke and Omahony, 2001)ي

ي ـ
ي

. يي
يــ:

ن سـاقه  ييپـا يگوييشاخه ها
. يمنشعبي

يشييييا ي
ييي. 

شـتر يبيبايشاخه ها
. باشـد يي

۴
.ند

312-818پي ـ

نسـبت بـه سـاير    )سانتيمتر۳۹(
.
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١١٦

يتجزيه -۳
Table 3. Combined analysis of variance for different traits and characteristics in cotton genotypes.

MS

Plant height
Monopodial

length

بوته
Monopodial
number/plant

Sympodial
length

Sympodial
number/plant

Boll
number/plant

غ
Boll weightYieldEarlinessdfمنابع تغييرS.O.V.

2773.5 **1053.3 **1.654 ns95.800 **41.344 **51.188 ns8.706 **9492868.1**1863.8 **1year (Y)
40.4 ns20.4 ns1.282 ns71.964 **6.148 ns24.069 ns0.506 ns889653.8 **6.3 ns4/Y/R

139.9 *113.4 ns0.325 ns47.836 **4.872 ns78.769 ns3.397 **4505724.1**108.0 ns3Irrigation (I)
61.1 ns82.9 ns0.689 ns57.683 **4.075 ns3.425 ns0.490 ns816977.3 *85.1 ns3×Y × I
37.791.40.4368.2882.68334.5530.434190157.542.712aaError

1243.6 **270.5 **3.810 **86.803 **1.966 ns15.633 ns2.571 **89238.0 ns885.9 Genotype (G)پ     ي3**
62.5 *45.7 ns2.271 **43.530 **3.082 *8.792 ns0.512 ns92829.8 ns7.9 ns3×پينوتY × G
38.8 ns46.9 ns0.430 ns5.469 ns0.531 ns11.334 ns0.385 ns81265.6 ns16.4 ns9×پينوتI × G
36.3 ns45.9 ns0.262 ns18.619 ns0.714 ns18.149 ns0.508 ns89560.3 ns14.8 ns9××پينوتY × I × G
23.47633.80.2919.3170.87613.9530.530105880.520.348Errore b b

(%) CV)(ييب تغيضر6.5316.5616.7921.828.8721.5014.0212.085.43
and ** : significant at *١٥به ترتيب:*** the 5% and 1% of probability levels, respectively

ns :ns: Non- significant
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مختلفيشييييانگيسه ميمقا-٤
Table 4. Mean of main effects of year and experimental treatments on different traits

)متريسانت(
Plant height

(cm)

)متريسانت(
Monopodial

length
(cm)

Monopodial
number/plant

)متريسانت(
Sympodial

length
(cm)

Sympodial
number/plant

Boll
number/plant

)(
Boll weight

(g)

ي(
(
Yield
(Kg/h)

)(
Earliness

(%)Year
Year

68.77b31.82b3.08a12.99b11.21a16.64a4.88b2379 b78.58b2003
79.52a38.44a3.34a14.99a9.89b18.10a5.49a3008a84.40a2004

Irrigation
76.41a38.10a3.067a15.41a10.94a17.65ab5.557a3026a84.79aI1

72.93a33.01a3.346a12.80b10.37a19.55a5.418ab3072a83.21abI2

75.89a35.23a3.246a14.99a10.90a17.14ab5.070bc2511b79.96bI3

71.35b34.18a3.192a12.74b9.996a15.14b4.717c2168c84.00abI4

Genotypeپ ي
72.58b33.08b3.046b14.94a10.88a17.23a5.565a2630a75.54cG1

64.60c32.22b3.662a15.10a10.21b16.32a4.810c2678a80.75bG2

79.65a39.72a3.392a14.76a10.66ab17.72a5.327ab2777a86.54aG3

79.76a35.50b2.750b11.14b10.45ab18.21a5.060bc2683a89.13aG4

ي% ۵ييميانگين
Means, in each column for each factor, followed by similar letter(s) are not significantly different at the 5% probability level - using Duncan’s Multiple Range Test
G1=Bakhtegan, G2=Siokra, G3=818-312, G4=B-557
I1 = 70, I2 = 100, I3 = 130, I4 = 160  mm evaporation from class A pan
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١١٨

)Fathi, 1997.(
)۳( .

يحال
ي

.)۴() ۶/۳(اي
ي:
ماي

ي

ا ي ـ. ييب
يييشــيييي

ن نظـر  ي ـريي
يت۴ي.يــ

.
I1۴۱/۱۵(ايشاخهبلند ترين (

I4ن ي ـ.) ۴۷/۱۲(اي
يينت

ز ين.يت ميي
ي.ا ي

كـه  B-557پ ي ـمتر يسانت۱۰/۱۵يشاخه

.ندمتــريســانت۱۴/۱۱
ي ـ×فقط ) ٣(

. اي
ي

.ي
:F

هـا  ،عمناب
٤

I2

)۵۵/۱۹ (I4 ــنش ــدليل ت ب
ل يبـدل .) ۱۴/۱۵(

پنبـه،  يش ـيييرينقش مهم مد

يعل ـI1يتيعن ـيي ـي
ييشترييي

يشـتر ييي
ز ي ـني ـI4ي. ي

.يي
ي:

)۴.(
،I1

I4م۶/۵

ن ي.)۴(يــ٧/٤
.ها شدي

ــ پ ي

ي ـ) ٦/٥(
ــد) ٨/٤( .)۴(نــــ

ييي
(McMichael and Hesketh, 1982)

ييتحــت تــاث
.
ش ي:

ييييبنظـر م . يب
يي ـي

ييييي
-يي

ييي
 .

I1I2تيي،

٣I3I4  بترتيـب
٢٥١١٢١٦٨

ييرسد تنش گرمايبنظر م. )۴(
×. ي

% ۵يــ
،شدمعني
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)۴(.

312-818پ ي،

يــ× . )۴(
ــ× ــنپ ي ،)٢(ز ي

پ ي ـ)۳۳۲۲(
818-312)۲۱۰۳

بـو ي) 
يي. )۵(

ي.% ٣٢م
McMichael)يي and

Hesketh, 1982)ط تنش نسـبت  يين
.افتي% ۵۰يبه شاهد ب

:B-557818-

۸۵ي312
۸۱۷۶بــا يبترتيــب بــا توليــد تقر

عتر يي.)۴(
ي

)Ramezani Moghadam and Taherian, 2004 .(ــ ن ي
هـا يي

ي ـي ـيتول
يي

ــيت بســيــ ــي ي
ته هايي. دييم

ي
. يي

:قطــر ســاقه
)١(

. افـت ي

 .
312-818پي ـ

.١٧/١٠ميانگين 
:

)٢ (
-

.افـت ي–

.
كـاهش توسـعه برگهـا    

. دش
ــو. ريب

(Boyer, 1985)

يق تاثييي
. ي

ــه ــنپنبــ ــط زيــ ــي توســ بــ
. (McDaniel, 1997)لي ـ

ي

.
:

بــا توجــه بــه ،مييمقا

بيشـترين  ).۶(نيبرتر
ــم ــد ين تي شــد، گرچــه تولي

(I1)ميــانگين
(I2)۳۱۷۷/۰

ين معنيبد).۶(
۳۱۷۷/۰

.

قيــتحق
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مختلفي×-٥
Table 5. Interaction of irrigation × Genotype on different traits

)سانتي متر(
Plant height

(cm)

)سانتي متر(
Monopodial

length
(cm)

Monopodial
number/plant

)سانتي متر(
Sympodial length

(cm)
Sympodial

number/plant
Boll

number/plant

غ
)(

Boll weight
(g)

)(
Yield
(Kg/h)

)(
Earliness

(%)Treatment
76.37 bcd34.32 bcd2.967 bcd16.12 ab11.53 a16.92 abcd5.887a3075 ab77.67 deG1

I1
64.13 fgh30.53 cd3.417 abc15.82 ab10.20 bcd14.95 bcd5.318abcab300984.17 abcG2

82.92 a42.57 a3.200 bcd16.58 a11.00 abc19.42 abc5.592ababc306287.83 abG3

80.15 ab33.52 bcd2.683 cd13.12 abcde11.02 abc19.30 abcd5.432ababc295789.5 aG4

71.68 de30.80 cd3.167 bcd13.97 abcd10.47 abcd21.47 a5.357abcabc295976.5 eG1

I2
61.13 h29.25 d4.017 a14.68 bc10.47 abcd18.53 abcd4.965abcdabc291779.33 cdeG2

76.52 abcd36.25 abcd3.617 ab12.03 bcde10.57 abcd18.18 abcd5.877aa332288.00 abG3

82.40 ab35.75 abcd2.583 d10.53 de9.98 bcd20.02 ab5.472abab308989.00 aG4

73.52 cde36.62 abcd3.150 bcd15.60 ab11.17 ab16.40 abcd5.598abdef238270.17 fG1

I3
69.75 ef39.42 ab3.233 bcd15.90 ab10.53 abcd17.53 abcd4.710bcdbcd266178.00 deG2

82.90 a41.23 ab3.517 ab17.30 a11.23 ab17.18 abcd5.027abcdcde256383.00bcdG3

79.48 abc35.12 abcd3.083 bcd11.17 cde10.65 abcd17.45 abcd4.943abcddef233788.67 abG4

68.75 efg30.58 cd2.900 bcd17.08 abcd10.35 abcd14.15 d5.420abf210377.83 deG1

I4

63.37 gh29.70 cd3.983 a14.02 abcd9.65 d14.25 cd4.245def216181.5 cdeG2

76.25 bcd38.82 ab3.223 bcd13.12 abcde9.85 cd16.10 bcd4.812bcdef216087.33 abG3

77.02 abcd37.63 abc2.650 d9.75 e10.13 bcd16.07 bcd4.392cddef223789.33 aG4

.% ۵ميانگين
Means, each column, followed by similar letter(s) are not significantly different at the 5% probability level - using Duncan’s Multiple Range Test
G1=Bakhtegan, G2=Siokra, G3=818-312, G4=B-557
I1=70, I2=100, I3=130, I4=160 mm evaporation from class A pan.
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) ميليمتر(-١
Fig. 1. Variation in stem diameter (mm) in different irrigation treatments

)متر مربعيسانت(-٢
Fig. 2. Variation of leaf area (cm2) in different irrigation treatments
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۶-(Kg/m3)١٣٨٢-٨٣ي
Table 6. Water use efficiency (Kg/m3) in different irrigation treatments in 2003-04

I4I3I2I1

2003
8c11bc13ab16aNumber of irrigation

8622d9222c9355b9831a(m3)Used water (m3)
1885b1955b2760a2918a(Kg/h)Yield (Kg/h)

0.2151b0.2119b0.2950a0.2968a(Kg/m3)W.U.E (Kg/m3)

2004

9c11bc14ab18aNumber of irrigation
9611c9633c9937b10277a(m3)Used water (m3)
2450b3067a3383a3133a(Kg/h)Yield (Kg/h)

0.2549b0.3183a0.3404a0.3048a(Kg/m3)W.U.E (Kg/m3)
Meanميانگين

8.5c11bc13.5ab17aNumber of irrigation
9116d9427c9646b9829a(m3)Used water (m3)
2167b2511b3071a3025a(Kg/h)Yield (Kg/h)

0.2350b0.2651b0.3177a0.3008a(Kg/m3)W.U.E (Kg/m3)
%  ۵ميانگين

Means, in each column for each year, followed by similar letter(s) are not significantly different at the 5% probability
level -using Duncan’s Multiple Range Test.

بي ـسـطح  ٣٣٢٢
(I2)نوبـت  ١٣متر مكعب طـي ٩٦٤٦

)۶( .
% ٨٨ي

)۳(    .
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Effect of drought stress on yield and its components in four cotton genotypes in
Darab region.

Fathi Saadabadi1, M. and F. Navabi2

ABSTRACT
Fathi Saadabadi, M. and F. Navabi. 2008. Effect of drought stress on yield and its components in four cotton

genotypes in Darab region. Iranian Journal of Crop Sciences. 10(2): 110-124.

To evaluate the effect of drought stress on yield and its components in cotton  and introduce the suitable

cotton genotype for Darab region, four genotypes of cotton (Gossypium hirsutum) were studied in a filed

experiment using split plot arrangement in a randomized complete blocks design (RCBD) with three replications.

Main factor, included four levels of irrigation (70, 100, 130 and 160 mm cumulative evaporation from class A

pan) and four genotypes consisting of Siokra, 818-312, B-557 and Bakhtegan (control) assigned as sub-plots.

Studied traits were plant height, length and numbers of monopodial (L.M.B and N.M.B) and sympodial branches

(S.B), boll number, boll weight, yield and earliness. Also leaf area and water use efficiency were studied.

Analysis of variance showed that the effect of irrigation interval on plant height, L.M.B, L.S.B, boll weight, and

earliness were highly significant. Drought stress reduced boll weight, however, Bakhtegan cultivar had the

biggest and heaviest bolls. The 70 and 100 mm irrigated treatments were in one group and 130 and 160 mm

treatments grouped togather.Therefore, there was high significant difference between them. The genotype

818-312 had the highest yield of 3322 Kg/ha in 100 mm (I2) irrigation treatment. Water used in this treatment

was 9646 m3/ha in 13 times and irrigation intervals were approximately every 10 days.

Key Words: Cotton, Genotypes, Drought stress, Irrigation interval, Yield, Monopodial, Sympodial, Boll.
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