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"مجله"
٤،١٣٨٦نهم،لدج

Oryza sativa(يابي L. (
Evaluation of tolerance to terminal drought stress in rice (Oryza sativa L.)

genotypes

۴ي۳يسمي، حب۲يعي۱يچائيصنم صفائ

دهیچک
Oryza sativa)بــرنج هــاپيــيابيــ.۱۳۸۶. ي. عيســم. يعــي. .يچــائيصــفائ L.)يبــه تــنش

.۳۱۵-۳۳۱): ۴(۹. . فصل

۴۹ن تـنش،  ييييابي
ييها

۱۳۸۵ . :
 .

ط ييپييب) p>۰۱/۰(ييييج تجزينتا
پيييبييييطيمح

يشـتر يييانگيسه ميمقا. ي
ييي۳۱/۷۰۷/۷به بي

Diwani۴۶/۱ي۷۴/۲يسف
 .

 .
تحمـل  ها. باشدمي) ۴۰(

 ـ، م)GMP(ين هندسيانگي، م)MP(ين حسابيانگييشتريز بيني  ـيانگي ، شـاخص تحمـل   )HM(ي
)STI()RWC (ت به تنش يحساسهاي)SSI ()TOL (

ييهان شاخصيبيج همبستگيانت. 
يهمبستگMP ،GMP ،HM ،STIRWCشاخص

. ي
.ن شدييSTIز شاخص يها ن

.: ديها

۱۳/۲/۸۶افت يي
ي-۱
)(يي-۲
يي- ۳۴
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مقدمه
برنج

ــي، ( ). ١٣٧٠كريم
۲۰تا ۸بهها 

يل۷۰۰ييد يتول
).۱۳۷۰كريمـــــي، (يـــــن
)O,Toole and Chang, 1979 (يي

يهاتي
ي. يمــــ

)Richards, 1996(ــب ي
يپي

ط يييهـا پي ـ
ط تـنش  يهايتنش  م

ي
بالاتر عملرييي

.

)Lafitte, 2003 .(
Pirdashti(ييپ et al., 2004 (

ي

ييشي
ي ـيگ

يشي
ــهيــ ز ب

.افتي
ــ ط يپي

: يم مييطيمح
A)ط ييييهاپي

(B)ييهـا پي ـ
)يي

C)ط تـنش  ييييهاپي
 (D)ينييييهاپي
). Fischer and Maurer, 1978ي

يابي ـيهاشاخص
ت يييتعيطيط محي

يف. 
)Fischer and Maurer, 1978 (ت به تـنش  يشاخص حساس
)SSI(۱ي .SSI

ط تنش نسـبت  يييييتغ
پ ي ـي ـجـه پا يي
) Rosielle and Hamblin, 1981(ن ي. 

ــل   ــاخص تحم ن يTOL(۲(ش
YS(۳)YP(۴(ط تنش ي

YSميـانگين MP(۵(ين حسابيانگيشاخص م

YPتر شاخص نيير پاي. يتعرTOL-
. باشـد يتنش مها به پيي

نيير پايTOLMPشاخص 
. يپييت بيحساس

هـا پي ـيMPTOLها
BCبنـد مييي

)۱۳۸۳ .(
YSYPن يب ـي ـيينگامه

MPي ـيــ
ن ي ـ. YPيپتانس

GMP۶ين هندس ـيانگي ـ
يپيــ

,Fernandez(د ي ـيمحاسبه م ـ بـا  ). 1992
SSIهاپيBCري

زنــديبنــدمي

4- Non-stress1- Stress Susceptibility Index
5- Mean Productivity2- Tolerance Index
6- Geometric Mean Productivity3- Stress
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٣١٧

)Fernandez, 1992 .()Fernandez, 1992 (
ــSTI(۱(شــاخص تحمــل بــه تــنش  يز معرفــي

ين شاخص گزي
گـر باشـد   يAهاپيي

)Fernandez, 1992 .(ن ي ـيپاهاپي
يهستند STIر بالاتر ي

Aهاپيييم

. ي ـي
)HM(۲

)Fernandez, 1992 (معرفي شد .
ا ي ـت يحساس ـيمقـدمات يق بـه ين تحقي

فصـل بـا   يبرنج بهاپي
ط ي۴۹

ي
يمهم حساسهاي

.

ها
ي

۴۹فصل، 
)۱ (

ي
 .

۴۹۳۶
۳۷۱۶۷

۱۳۸۵ .
۴۹

۱۰ .
ه بـه  بسـت (۳۰

) ۳۵تا ۲۵
يش ـيهـا . 

۲۵) ۲×۱(متر مربع ۲
 .

۵. تك بوتـه 
ــله   ۲۰۱۰ ــه فاص ــه ب ۲۰بوت

يش ـيي ـ. سانتيمتر كاشته شد
ييمح

. يي
بـه  يي

ي. 
ي

 .
۱۵۰)

 (
۱۰۰

. شد
 .

) (
)IRIMO, 2006 (۶/۵۰   ميلـي متـر

) (. شــد
 .

)

خوشـه  ۳()
۱۰

()مترسانتي
 (

(،
)

2- Harmonic mean1- Stress Tolerance Index
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برنجهاپييي-۱
Table 1. Name, origin and characteristics of rice genotypes

دگي
MaturityPlant height

منشا
Origin

Genotype
No.MaturityPlant height

منشا
Origin

Genotype
No.

IranAbjiboujy1پابلندIRRIKadous26متوسط
IranSadri2پابلندShahpasand27سندIranپابلند
IranDomsiah-Solimandarab3پابلندIranTarommahali28پابلند
IranMohammadi-Chaparsar4پابلندIranDeilamani29پابلند

Ghashange5قشنگهIranپابلندIranNeda30متوسط
Mehr6مهرIranمتوسطIranSange-Tarom31متوسط
Iran٣Amol 37متوسط١Gill 132گيل Iranپابلند

Tarom-Mantaghe8منطقهIranپابلند٣Gill 333گيل Iranمتوسط
Gharib9غريبIranپابلندNemat34نعمتIranمتوسط
IranHasansaraei10پابلندIranGharib-Siahreihani35پابلند
Hasansaraei-Atashgah11حسنIranپابلندIranAhlami-Tarom36پابلند
IranDomsephid12پابلندHashemi37هاشميIranپابلند

Iran ٦لاينLine 638پابلندIranSalari13
IRRIIR2439پابلندIranعنبربوAnbarboo14
IRRIIR6040متوسطIranSepidrood15
IRRIIR3041پابلندIranسنگ جوSangjo16
IRRIIR5042پابلندIranChampaboodar17
IRRIIR3643پابلندIranBinam18
USANew Bonnet44متوسطIranBejar19
INDVandana45متوسطIranDorfak20
IRRIIR6446پابلندIranDomsorkh21
BRAAraguiua47پابلندIranDomsiah22
SURDiwani48پابلندIranKhazar23
IRRIIR2849پابلندIranDomzard24

IranAlikazemi25پابلند
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۱۰خوشه(
()ها

بوتـه  ۱۰
()

۱۰پنجه
(

)۵۰
۱۰

RWC(۱)()كوليس
(ي۵۰)

۵۰
(يدگي)بوتــه

( ،
)

()
بوته

(يي)

 (
)

ري ـگ. شدندريگ) 
يتمام
IRRI(۲(بـــرنج ينييتحق

)Anonymous, 1996 .(ري ـگ
ي۱۰يشي

يييانگي
ا تحمـل  ي ـت يي ـميابي ـ. 

ين حسـاب يانگي ـمهاها به تنش خشكي، شاخصپي
)MP(ــ، م ــيانگي ــ، م)GMP(ين هندس ــيانگي ي
)HM( ــل ــنش  )TOL(، تحمــ ــه تــ ــل بــ ) STI(، تحمــ

ــ ــنش  يحساســـ ــه تـــ ــ) SSI(ت بـــ يابيـــ
)Fischer and Maurer, 1978; Rosielle and

Hamblin, 1981; Fernandez, 1992 .(ي
)RWC (

Siddique(يديســــ et al., 2000 (
.محاسبه شد

۱۰۰×)-(/) -(=RWC%

مختلـف،  هـا شاخصيابيريگ
يييتجز

ي ـي ـ
. يح ـهـا يتجز

ل ييتجز. 
ــ ــه تجزيــ ــاهيــ هــ

SASها 9.1SPSS11دي.

ينتا
يييييج تجزينتا

)۰۱/۰<p (يي
ــيط محي يط

)۲.(
ط ي

يشـتر ي
)PY(۳۳۱/۷ب بـا  ي ـ

يي. ۰۷/۷
)PY (د يسفي

ط تـنش خشـكي   ي۷۴/۲
Diwani۴۶/۱

هـا  يييا پايبالا ). ۵(
ي

3- Paddy yield1- Relative water content
2- International Rice Research Institute
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 .

 .
نيسـت،  هـا تنهـا شـاخص    

 .
محـيط  ×ي

)۴ (

ــا   ــرتبط ب . م

)Richards, 1996 .(

توجه به

بيشـتر  . 

چـه  

). ۳(يابــــد خشــــكي كــــاهش مــــي
)Winkel, 1989 ( تــرين

Pirdashti(ييپ. شوندمي et al., 2004 (

ي

۴
ي. 

يبهيشي
يي

يشي
يي. 

. يشتريب
گلچـه ي

، يش ـيي. 
ب بـه  ي ـي ـيگلده

۲۱ ،۵۰۲۱ .
ييشتريب

 .

-طبيعي تنش
تغيير مـي 

.يج تحقيق حاضر مغاينتا
) Fukai and Cooper, 1995(ي

هـا يييزييق تحقي
يهاپييبه

ه 
يهاپي

ن ين محققــيــ. پيــينســبت بــه ســا
يپييين بيهمچن

ييي
-پي ـي ـبـه عق . يق محي
ييييها

يحفظ ميي
ز يـــــــنشـــــــتريي

).Fukai and Cooper, 1995(يد مــــيــــتول
ي ـين) Fukai, 1999(ي
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۲-
Table 2. Analysis of variance for agromorphological traits in rice genotypes under non-stressed and stressed conditions

)MS(يانگيم

Non-stressed

)RWC(

شاخص 

)HI()BY()PY()TGW(
كامل

)DM(

۵۰

گلدهي
)DF()PW()PL(

بوته
)PNP(

-

)SNP()GNP(
پرچم

)FLW(
پرچم

)FLL(
خوشه
(PL))PH(df

منـــــابع 
S.O.V.

0.0001ns0.00007ns0.002ns0.01*0.009ns5.14**10.90**0.0002ns0.0002ns1.80ns4.15ns2.35ns0.00004ns0.81ns1.71*0.62ns2Replication

0.02**0.007**12.89**4.31**9.25**193.45**266.53**0.29**1.63**207.25**1481.18**1277.68**0.07**154.52**38.69**2242.45**48Genotype

0.000040.000030.0010.0030.0070.480.750.00010.00010.611.661.480.00010.660.431.6096Error

4.0015.2115.3217.200.346.109.904.004.106.037.607.709.608.919.0210.00)(C.V.(%)

۲Table 2: Continued
)MS(يانگيم

Stressedتنش

)RWC(

شاخص 

)HI()BY()PY()TGW(
كامل

)DM(

۵۰

گلدهي
)DF()PW()PL(

بوته
)PNP(

چه خوشه

)SNP(
خوشه

)GNP(
پرچم

)FLW(
پرچم

)FLL(
خوشه
(PL))PH(df

منابع 
S.O.V.

0.00006ns0.00009ns0.007ns0.001ns0.00002ns0.49ns7.63**0.00002ns0.0003ns4.38ns11.10**5.70*0.00004ns3.26**1.22*2.98ns2Replication

0.01**0.009**10.64**2.79**15.43**193.72**208.77**0.23**2.23**63.68**981.69**938.99**0.06**61.30**33.22**2270.50**48Genotype

0.000050.00010.0070.0030.00020.660.880.000090.00030.701.651.260.00030.430.291.9496Error

5.1016.2118.3119.810.907.3010.504.508.109.548.809.707.218.109.3116.11)(C.V.(%)

ns ،***۵ %۱          .%ns, * and **: Non-significant, significant at 5% and 1% probability levels, respectively.

PH :PL :FLL :FLW :GNP :SNP :PNP :PL :PW :DF :۵۰
DM :TGW :PY :BY :HI :RWC :.

PH: Plant height, PL: Panicle Length, FLL: Flag leaf length, FLW: Flag leaf width, GNP: Grain number per panicle, SNP: Spikelet number per panicle, PNP: Panicle number per plant, PL:
Paddy length, PW: Paddy width, DF: Days to flowering, DM: Days to maturity, TGW: Thousand grain weight, PY: Paddy yield, BY: Biological yield, HI: Harvest index, RWC: Relative
water content.
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يانگيم-۳
Table 3. Means and the reduction percentage of them in rice genotypes under non-stressed and stressed

conditions

t
t - Value

Reduction
(%)

Non-stressed
condition

شكيخ
Stressed
condition

صفت
Trait

1.20ns5.24126.18119.56PH
PL
FLL
FLW
GNP
SNP
PNP
PL
PW
DF
DM
TGW
PY
BY
HI
RWC

5.00**11.1331.4427.94
5.09**14.7142.8936.58
4.78**9.671.550.40

10.76**26.61157.27115.41
5.79**14.19169.44145.39
6.23**33.3925.4816.97
1.77ns2.859.819.53
1.72ns3.872.582.48
1.50ns2.7691.3588.82
2.19*3.04113.59110.13
5.75**9.2825.3222.97
8.96**40.044.872.92
7.79**31.649.866.74
5.82**12.240.490.43
7.06**17.910.670.55

ns ،***۵ %۱ .%
ns, * and **: Non-significant, significant at 5% and 1% probability levels, respectively

PH :PL :FLL :FLW :GNP :SNP :تPNP :
PL :PW :DF :۵۰DM :TGW :PY :

BY :HI :RWC : .
PH: Plant height, PL: Panicle Length, FLL: Flag leaf length, FLW: Flag leaf width, GNP: Grain number per panicle, SNP:
Spikelet number per panicle, PNP: Panicle number per plant, PL: Paddy length, PW: Paddy width, DF: Days to flowering,
DM: Days to maturity, TGW: Thousand grain weight, PY: Paddy yield, BY: Biological yield, HI: Harvest index, RWC:
Relative water content.

يهـا 
-ييم

يم) (ي
(ي

ي. ) فصل
ها م

 .

. نمي
IR50ه گونـه ب ـ

گرفته
. ) ۵(خشكي 

يبه(ي
) تنش

ي
ن يـي تعيي

.مي
يانگي

يب ناش ـييشتريب. ۳
) د۴۰(

يي ـي
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Table 4. Combined analysis of variance for different traits in rice genotypes under non – stressed and stressed

conditions
)MS(

PNPSNPGNPFLLPLPHdfS.O.V
Environment (E)محيط1**3222.92**904.01**2933.61**128799.87**42526.53**5326.11

3.09**7.62**4.02*2.04**1.46**1.80ns4Rep (Environment)
216.85**2033.21**1806.36**184.31**63.32**4451.49**48Genotype
Environmentمحيط×48**61.45**8.59**31.51**410.30**429.66**54.08 × Genotype

0.651.661.370.550.361.77192Error
(%).C.V)(ضريب تغي8.328.18.68.17.028.1

۴
Table 4: Continued

)MS(
RWCHIPYDMDFPWdfS.O.V
Environment (E)محيط1**0.79**470.69**881.22**278.79**0.25**0.96
0.0001ns0.0001ns0.006ns2.82**9.27**0.0001ns4طRep (Environment)
0.03**0.015**5.73**367.52**461.13**0.48**48Genotype
Environmentمحيط×48**0.04**14.17**19.65**1.36**0.001**0.008 × Genotype
0.000050.000090.0030.570.810.01192Error

5.1112.2014.106.7010.004.00)(C.V.(%)

ns،***۵ %۱           .%
ns, * and **: Non-significant, significant at 5% and 1% probability level, respectively

PH :PL :FLL : ،پرچمFLW :GNP :SNP :PNP :
PL :PW :DF :۵۰DM :TGW :PY :

BY :HI :شاخص بRWC : .
PH: Plant height, PL: Panicle length, FLL: Flag leaf length, FLW: Flag leaf width, GNP: Grain number per panicle, SNP:
Spikelet number per panicle, PNP: Panicle number per plant, PL: Paddy length, PW: Paddy width, DF: Days to flowering,
DM: Days to maturity, TGW: Thousand grain weight, PY: Paddy yield, BY: Biological yield, HI: Harvest index, RWC:
Relative water content.

يب ناش ـيييي
(ي

يــيمــ) 
ينتا. باشدي

Pirdashti(ييپهـا افتـه يبـا   et al.,

Jongdee(، جونگـد )2004 et al., 1997( ،
)Zheng et al., 2003 (ما ي

)Matsushima, 1966 ( .
)Zheng et al., 2003 (يين نتي

ي۲۵۸۰تا ي

۲۵ين تاثي. ي
يضعيلي

 .

۷۱/۱۴۶۷/۹
)۳ .(

ل كاهش 

 .
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(ميانگين شاخص-۵
۱(%

Table 5. Mean comparison of paddy yield and drought tolerance indices in rice genotypes under stress and non -

stress (using Tukey method at the 1% probability level) conditions
شاخص

Stress tolerance indexPaddy yieldGenotype
STISSITOLHMGMPMPYPYS

0.331.191.842.662.802.953.872.02Abjiboujy
0.341.171.842.722.8533.922.08Sadri
0.500.951.673.363.453.554.392.71Domsiah-Solimandarab
0.470.691.093.313.353.403.942.85Mohammadi-Chaparsar
Ghashangeقشنگه0.700.891.823.994.084.185.093.27
Mehrمهر0.451.121.983.143.283.434.422.44
0.611.172.463.643.824.015.242.78٣Amol 3
0.811.243.054.144.384.646.173.11Tarom-Mantaghe
Gharibغريب0.390.831.252.993.053.123.742.49
0.380.891.342.9233.073.742.40Hasansaraei
0.280.780.992.552.592.643.132.14Hasansaraei-Atashgah
0.210.840.922.192.242.282.741.82Domsephid
0.320.740.992.742.732.833.332.33Salari
Anbarbooعنبربو0.310.791.042.692.742.793.312.27
1.260.741.935.405.485.566.534.59Sepidrood
Sangjoوسنگ ج0.511.122.113.333.483.644.692.58
1.010.721.664.824.894.965.794.12Champaboodar
0.710.952.013.994.114.235.233.22Binam
1.181.052.955.115.305.506.984.03Bejar
0.681.393.383.724.044.386.072.68Dorfak
0.311.211.832.592.732.883.801.96Domsorkh
0.220.160.253.793.793.793.923.67Domsiah
0.720.941.994.034.154.275.263.27Khazar
0.371.101.772.862.983.113.992.22Domzard
0.570.711.253.663.713.764.393.13Alikazemi
0.870.871.974.444.544.645.633.66Kadous
0.710.771.534.044.114.184.943.41Shahpasand

)Kumar and Kujur, 2003et al., 2004;Lafitte.(
)۴۰/۳۳ (

بيشتر تحت تاثير تـنش  ) ۶۰/۲۶(

 .
علــت ترتيــب بــه 

 .

نمي

ياب

)Fischer and Maurer, 1978(
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۵
Table 5: Continued

شاخص
Stress tolerance indexPaddy yield

Genotype STISSITOLHMGMPMPYPYS

0.421.442.812.913.183.484.882.07Deylamani
0.370.861.282.932.993.063.702.41Tarommahali
0.931.303.554.414.715.046.823.26Deilamani
0.700.561.064.054.094.124.653.59Neda
0.591.122.263.593.753.915.042.78Sange-Tarom
١Gill 1گيل 0.831.102.624.284.464.655.963.33
٣Gill 3گيل 2.180.080.247.197.197.197.317.07
Nematنعمت0.330.931.332.742.822.893.562.23
0.401.081.782.963.083.214.102.32Gharib-Siahreihani
0.440.971.623.173.263.364.172.55Ahlami-Tarom
Hashemiهاشمي0.910.320.644.654.664.674.994.35
٦Line 6لاين 0.781.273.124.054.304.586.143.01
0.621.072.183.693.843.995.082.90IR24
0.561.714.473.123.654.286.522.05IR60
1.130.721.775.115.195.266.154.38IR30
0.571.182.393.493.663.855.052.66IR50
0.511.784.662.923.514.216.541.88IR36
0.520.580.493.493.523.564.033.09New Bonnet
1.181.052.935.125.315.516.984.04Vandana
0.190.971.082.092.152.222.761.68IR64
0.241.582.512.142.412.723.971.46Araguiua
0.701.313.123.814.084.375.932.81Diwani
0.370.861.282.932.993.063.702.41IR28
0.050.110.260.160.140.130.180.18HSD (1%)

YP = Yield potential
Ys = Yield in stressed condition

MPميانگين حسابي = Mean Productivity
GMPميانگين هندسي = Geometrical Mean Productivity

HM = Harmonic Mean
Tolشاخص تحمل = Tolerance Index

STIشاخص تحمل به تنش  = Stress Tolerance Index
SSIشاخص حساسيت به تنش = Stress Susceptibility Index

HSD = Tukey,s honestly significant differences

خشـكي شـديد   هـا . 

 .
۲۸/۹ .

)Pirdashti et al., 2004 (
۱۷

 .
نيـز  ) ۲۴/۱۲() ۶۴/۳۱(

)Fischer and Fukaei, 2003 (
) Baker, 1978(بيكــر . 

 .
Pirdashti(همك et al., 2004 (  همچنين علت كـاهش

پيــ
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۹۱/۱۷همچنين تـنش خشـكي باعـث تغييـر     . 
)RWC (كــاهش . شــد

)۱۳۸۳ (
)Yadav and Bhushan, 2001 ( .

 .

).Yadav and Bhushan, 2001(بيول

. ) (ها 

 .۴
ي ـ۴۹ي ـي ـج تجزينتا

ط ييمح
ينتا. 

۱يــيمحــ
يپيين ميهمچن. يمعن
يملاحظهييتغ

ــ ط ييي
هـا  ييتغ

 .

۴۹
ــي . معن

 .
حظـه شـد   ×

ييتمـام 
هــاپيــييــيــيــ

يتمـام يي
ي

 .

مرتبط مي

.

ن يانگي ـ، م)MP(ين حسـاب يانگي ـيشتريب
ــ، م)GMP(يهندســ ــيانگي ، شــاخص )HM(ي
ت بـه  يحساس ـهاي) STI(تحمل 

) SSI ()TOL(تنش 
)۵ .(

)SI (
)Fischer and Maurer, 1978 (۴۰/۰ .

IR64IR50ي

MP ،GMP ،HMهـا شـاخص ييبـالاتر 

STIيي .
ري۶Vandanaن ييس

) SSI(ت بـه تـنش   يحساسهاشاخصيينسبتا پا
TOLشاخص تحمل 

ــ ييس
ر بـالاتر  يهاپييبه). ۵(

تـر  نيير پـا يMP ،GMP ،HMSTIهـا شاخص
SSITOLها نسـبت بـه   پيمل بالا

ييي ـبا. ي
پ بـه  ي ـي ـSSITOLهـا ر شاخصي

يعنيط تنش ي
ي ـيط تنش نيي

ايت بس ـيحساس ـيافت ميييهاپي
يم ـيينييپا
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). ۱۳۸۴(ينينييپا
ــه ميمقا ــس ــابيانگي ــ، م)MP(ين حس ــيانگي ين هندس

)GMP ()STI (پي
ين معي ـ

ط يييهـــاپيـــ
هـا شاخصين نتيين نير محققيسا. يم

)۱۳۷۶;

Quisenberry, 1982 .(هــــــا
MP ،GMP ،HM ،STI ،TOLSSIن ي

بـا  ب يي
يشتري۳۱/۷۰۷/۷

ييترت
ــ.  ــل  يابي ــاخص تحم ) TOL(ش

ــ ــهــاپي ي
ييييهاپي

ن ييســ. يي
ت ي) TOL(ي

) SSI(به تنش 
ي ـييمناسب

يي
، MPهـا ي

GMP ،HMSTIــوبت مي يطل
ز تحمـل بــه  ي ـن۶ن ي ـيســ). ۵(

ط يييييبالاي
ــ.  ــي ي

ين) SSI(ييحساس
)۵ .(

هـا ن شاخصيبييينتا
ط تـنش  يي

)۶ ( .
ييهمبستگ

۶۲/۰=r۱
ي. ي

، MP ،GMP ،HM ،TOL ،SSI ،STIهـا تنش با شاخص

RWCSRWCN۱ي
ي

ــاخص ي ــا ش ــنش ب ــاط ت ، MP ،GMP ،HM ،STIه
RWCSRWCNــن ۱يــ

ــتگ ييپ. ييهمبسـ
يي) ۱۳۸۳(

يي
هـا . 
TOLSSIييمنفـــيهمبســـتگ

به. ۱
ييبـالا يهمبسـتگ 

يباشند مي
ن شـاخص ي ـ

ط يهاپيييشناسا
,Fernandez;۱۳۸۳(باشـند  يم 1992 .(

يب همبســتگييي
ط ت ـيهـا شاخص

MP ،GMP ،HM ،STIهـا 

RWCيابي
معرفــي يطــيط محيبــه

A  هـا
)Fernandez, 1992 ( ــا ب

، TOL ،MPهـا ن شـاخص يبيج همبستگي
SSISTI بــاYSYPينتSTI شــاخص ،

ي
. ديــيAهــاپي ـ

MP ،GMPهـا شـاخص ) ۱۳۸۰(

STI طين شـاخص يتـر
.يي

عي) ۱۳۷۹(يلير خلينظينيمحقق
MPها) ۱۳۷۷(

STIيابييها من شاخصي
يطـــيط محي
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هاپي-۶

Table 6. Correlation coefficients between drought tolerance and susceptibility indices and paddy yield for

rice genotypes under non – stressed (N) and stressed (S) conditions

RWCNRWCSSTISSITOLHMGMPMPYPYS

ي
Drought tolerance

indices
0.62**0.88**0.94**-0.61**-0.22**0.96**0.93**0.87**0.62**1YS

0.91**0.56**0.81**0.20**0.62**0.79**0.86**0.92**1YP

0.87**0.77**0.96**-0.18ns0.27**0.96**0.99**1MP
0.81**0.83**0.98**-0.30**0.14ns0.99**1GMP
0.75**0.87**0.98**-0.41**0.02ns1HM
0.52**-0.18ns0.06ns0.87**1TOL
0.14ns-0.57**-0.35**1SSI
0.78**0.79**1STI
0.56**1RWCS

1RWCN

.and **: Significant at 5% and 1% probability levels, respectively *%.۱% ۵به ترتيب معني: ***
ns :غيرمعنيns: Non – significant

YP = Yield potential
Ysعمل = Yield in stressed condition

MPميانگين حسابي = Mean Productivity
GMPميانگين هندسي = Geometrical Mean Productivity

HM = Harmonic Mean
Tolشاخص تحمل = Tolerance Index

STIشاخص تحمل به تنش  = Stress Tolerance Index
SSIص حساسيت به تنششاخ = Stress Susceptibility Index

MP ،GMPهـا يهمچن. 

STIق بـا  ي ـن تحقي ـن شـاخص يتر
) ۱۳۸۰()۱۳۷۸(ينتا

)۱۳۸۴ (
) ۱۳۸۱(ي. 

ن يبهتـر يييهان شاخصييتع
افتنـد  يين نتي ـينيگزيجاهانيلا

بـا  STI ،MPGMPيها
يي

.ييبس
بنابر

STIتحقيق مي

همبستگي  معني

A

 .
IR64 ،IR50

Araguiua ،Diwani ،ســـفيد

.

ــ يــــ
ي

 .

ــ ي
. شومي
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Evaluation of tolerance to terminal drought stress in rice (Oryza sativa L.)
genotypes

Safaei Chaeikar, S1., B. Rabiei2, H. Samizadeh3 and M. Esfahani4

ABSTRACT

Safaei Chaeikar, S., B. Rabiei, H. Samizadeh and M. Esfahani. 2008. Evaluation of tolerance to terminal drought stress in

rice (Oryza sativa L.) genotypes. Iranian Journal of Crop Sciences. 9 (4): 315-331.

In order to evaluate rice genotypes for tolerance to terminal drought stress and to identifying tolerant and

sensitive genotypes to this stress, 49 rice genotypes were studied in two environments (stressed and non –

stressed conditions) using randomized complete blocks design with three replications in Research Field, Faculty

of Agricultural Sciences, Guilan University in 2006 cropping season. The studied traits were included: plant

height, panicle number plant, grain number panicle, spikelet number panicle, paddy yield, harvest index, relative

water content, etc. Analysis of variance showed that there were significant effect (p < 0.01) of genotypes on all

traits in two environments, which implies genetic variation among genotypes. Mean comparison of genotypes

showed that in two environments, the highest paddy yield belonged to Nemat cultivar (7.31 and 7.07 t/ha

respectively), whereas the least paddy yield in non - stressed environment belonged to Dom - sefid,s cultivar

(2.74 t/ha) and in drought stressed environment to Diwani,s cultivar (1.46 t/ha). Considering yield components

(panicle number/ plant, spikelet number/ panicle, grain number/panicle in Nemat contributed to its higher paddy

yield in stressed and non - stressed conditions. Percentage of reduction in traits means by drought stress showed

that the paddy yield (40%) was the most affected trait. According to drought resistant indices, the highest mean

productivity (MP), geometric mean productivity (GMP), harmonic mean (HM), stress tolerance index (STI),

relative water content (RWC) and the least stress susceptibility index (SSI) and tolerance index (TOL) belonged

to Nemat,s cultivar. Relationship between drought resistant indices and paddy yield in stressed and non - stressed

environments showed that MP, GMP, HM, STI and RWC indices had positive and significant correlation with

yield in stress and non - stress environments and would be suitable indices in both environments for selection of

drought tolerant cultivars. It is concluded that STI, is the most suitable index among drought indices.

Keywords: Rice, Terminal drought stress, Drought tolerance indices, Paddy yield, Panicle.
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