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Table 1. Combined analysis of variance for fruit yield and some physiological traits of apricot cultivars in 2007 and 2008 growing seasons

Mean Square Sl e - Sle

4=y rwa\fW;. thwosuu Lo &yl ouunr\rﬂ»ﬂ Cils ol ovu»ugw_:vv 050 039 0 40 0314 Lol 5l 40 {._‘rm_unv(, s ?.{F‘
31,0 Jsloee s
R df. 10% Flowering Frost Fruit set Harvest  Fruit yield Fruit Fruit size TSS RWC Proline K*

S.0.V. Sk gl flowering period injury time weight
Replication NS 2 0827 0.583"™ 0.596™ 3.112% 1.333% 1.265™ 6.663" 5.667" 1.215%  78.450™  3.096™ 4.229™
Cultivar (A) e 25 133997 13.684" 454364 172254 5484677 168.574"  468.8817° 484.746" 56.720" 220.404" 477217 41.434™
Error a Aeks 50 0354 0.277 2.609 2.036 1.940 0.619 4.240 5378 3.329 43.509 2.669 1.764
Year (B) Ju. 1 539.103"  12.9817 9478564 241.008" 53.083"  1437.995" 0.101™ 0.160™ 0.160™ 33379  3646.682"° 16.601"
AxB duxes, 25 59037 7.887" 411951 1.098™  8.63" 16.220"  0.027™ 0.030"™ 0.030"™  4.085™ 50.828"  4.255"
Error b culs 52 0.832 1.276 2.840 2334 2917 0.645 0.278 0.285 0.285 5.685 2.547 0.376
C.V. (%) () Sl i s 2 17.71 16.48 9.89 10.48 2.06 1.32 1.42 1.41 2.70 2.73 19.67 1.85

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

ns: Not significant.
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Table 2. Mean comparison for some phenological and fruit quality traits of apricot

cultivars in 2007 and 2008 growing seasons

Ty oas b adleyss Sl ol 050 )3 IR Aol 3l 5a
Gay) S Gs) G (pf ) (oS ezil) J sl
10% Flowering Harvest Fruit Fruit size TSS
flowering period time weight (g) (cm’) (°Brix)
(Days (day) (Days
) from from full
Cultivar 2 March 21) bloom)
Canino 555 6.66bc 5.67fgh 93.8b 45.81cd 46.67cd 19.43efgh
Nasiri S 6.00cd 6.83de 90.5¢ 39.11fgh 39.27ef 26.33a
Gh. Maragheh 4l e 0L 3 6.17cd 7.83c 87.0e 31.72jk 32.33jj 22.97bed
D. Malayer 2N s 1.50h 10.17a 80.3g 48.59bc 51.23b 21.53cdef
Gh. Shahroud 35,8l s 3 4.50fg 5.50ghi 83.8f 53.85a 56.73a 18.63fgh
Tilton oS 6.00cd 4.67i 87.5de 37.25gh 36.40fgh 16.53hi
Royal by 4.83efg 5.50ghi 66.2i 30.47jkl 32.83hij 15.00i
Ebrahimi 2l 4.67fg 5.50ghi 78.5¢g 41.26ef 40.73¢ 20.50cdefg
Ordobad Syl 5.83cde 6.33defg 87.5de 37.49gh 37.27efg 25.33ab
Azizi S 4.00g 5.00hi 68.0hi 28.15Im 30.13jkl 17.53ghi
Hashtaloui @ skia 6.33c 6.00efg 87.0e 51.10ab 49.23bc 23.27bc
Biglary A 5.83cde 5.00hi 88.7cde 45.89cd 46.33cd 21.13cdef
B. Kurdistan Obws Sails g 5.17def 6.00efg 78.2¢g 30.88jkl 31.88ijk 12.78defgh
Jahangiri Sl 7.33ab 8.17¢c 88.8cde 28.88klm 28.05kIm 19.25efgh
S. Mezrah o) o Ak 6.50bc 5.67fgh 78.2g 36.46hi 37.05efg 18.65fgh
Abdollahi wtllae 3.83¢g 6.83de 96.3a 27.63lm 28.15KIm 17.45¢ghi
Malayer 2N 1.67h 8.67bc 88.0de 49.18bc 51.35B 21.25cdef
Mezrah 332 4.83efg 8.00c 89.7cd 28.83klm 29.25Jkl 17.35¢ghi
Z. Naysar b 385 4.171g 6.50def 68.7h 26.20mn 26.65Im 14.651
Z. Gazneh S5 355 4.33fg 5.50ghi 69.2h 23.96n 24.45m 15.251
Ghamishlu S 7.67a 7.00d 87.5de 46.27cd 46.65¢cd 17.75ghi
Khorramta 1 Ve 6.33¢c 9.17b 90.7¢c 43.75de 44.75d 23.05bc
Khorramta 2 Ve 6.33c 8.33bc 87.8de 40.13fg 40.25¢ef 21.95cde
Naran ols 4.00g 9.17b 89.5cde 28.17Im 29.55jkl 19.75defgh
Ghaderi 38 4.33fg 6.83de 68.5hi 27.72lm 28.85jkl 17.25¢ghi
Noshour B 5.17def 8.33bc 79.0g 33.84ij 34.85ghi 22.45bcde

probability level-using Duncan’s Multiple Range Test.

A 3 e 3l 2D Jlozonl o 53 (S (latals o 0 3a5T bl A &5 200 O3 o G (1l il o7 0550 2 53 ¢ ol SO
Means, in each column followed by at least one letter in common are not significantly different at the 5%
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Table 3. Mean comparison for fruit yield and some physiological characteristics of
flowers and fruits of apricot cultivars in 2007 and 2008 growing seasons

b plest o B (e (5] s o =l ogn 2 SNas
) ) () &7 2Rk 2ol k) (Csn e SAS)
(Gossps SiseS
(S

. _ Frost injury Fruit set RWC (%) Proline | K" Fruit yield
Cultivar e (%) (%) (mg gFW')  (mg sDW) (kg tree™)
Canino #5 18.50e 6.82jk 88.72a 5.126fg 28.22ij 2.73m
Nasiri s 33.50bc 6.98ijk 90.17a 4.884fgh 26.79j 3.28m
Gh. Maragheh @la0lp  11.50§) 18.45cde 84.22a 10.900abc 31.03fgh 14.78d
D. Malayer e i) 13.50ghi 16.55ef 89.57a 8.797bcde 34.35bcd 15.99d
Gh. Shahroud 292 5 36.33a 10.42h 87.19a 7.748def 30.87fgh 8.251j
Tilton osds 11.83i 20.35bc 86.68a 10.590abced 37.46a 22.63a
Royal dbsy  14.67fgh 21.55ab 92.94a 10.660abed 32.89def 18.68b
Ebrahimi =22 12.50hi 13.28¢g 87.73a 7.126efg 32.96def 11.08fg
Ordobad skl 32.33¢ 7.451j 88.71a 5.146fg 32.72def 3.76lm
Azizi SR 8.83jk 8.45hij 86.29a 4.275gh 33.20cdef 7.66jk
Hashtaloui =skis 14.83fgh 19.45bcd 63.08b 12.300a 33.54cde 17.39¢
Biglary ¢S 15.50fg 16.25¢ef 81.40a 9.128bcde 34.47bcd 10.32gh
B. Kurdistan Okws Swla; 17.00ef 8.68hij 92.56a 4.827gh 33.13def 10.34gh
Jahangiri ¢Sl 22.50d 22.88a 87.71a 12.430a 32.88def 12.17ef
S. Mezrah oy die 19.50e 9.27hi 92.41a 5.139fg 34.44bcd 6.63k
Abdollahi s 17.17ef 10.68h 81.74a 5.003fg 29.74ghi 4.661
Malayer 2% 13.67ghi 16.85ef 81.74a 10.050abcd 36.55ab 6.48k
Mezrah 52 6.83 k 15.45fg 84.02a 8.361cde 33.86cde 9.44hi
Z. Naysar b 095 6.33k 17.72def 92.59a 9.343bcde 34.93bcd 12.74e
Z. Gazneh s8 o055 10.83if 16.35¢f 93.50a 7.975cde 34.65bcd 12.81e
Ghamishlu HMed 12.83ghi 4.87k 89.66a 2.180h 29.07hi 2.68 m
Khorramta 1 Ve~ 24.50d 20.95ab 87.30a 10.640abed 32.82def 17.39¢
Khorramta 2 Yy  11.33j 21.35ab 92.58a 11.550ab 31.55efg 15.61d
Naran ol 14.83fgh 17.35def 87.72a 9.573abcde 35.57abc 11.52efg
Ghaderi $o6 6.67k 13.23g 89.69a 6.852efg 34.67bcd 8.821j
Noshour B 9.00jk 17.55def 89.41a 10.380abcd 37.37a 8.73ij

5 3 e 3l 1 Szl el 53 (S5 (latals iz O 05T sl it &5 20 O S (sl Bl 457 00 g2 12 3 ¢ g la o S0Le
Means, in each column followed by at least one letter in common are not significantly different at the 5%
probability level-using Duncan’s Multiple Range Test.
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Fig. 2. Variation in minimum daily temperature in full bloom stage of apricot cultivars
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Table 4. Correlation coefficients for some characteristics in apricot cultivars in 2007 and 2008 growing seasons

P s ENICETS b onlstose JSE b 0l o5 83 ogr oIl Jsbs il 3lse ST (sl oo el Sk
e o
10% flowering Flowering  Frostinjury Fruitset Harvesttime Fruit weight  Fruit size TSS RWC Proline K" Fruit
period yield
10% flowering > ot 1.000
Flowering period 238 o -0.266™ 1.000
Frost injury oo sl 0.132™ -0.218™ 1.000
Fruit set o S5 -0.070™ 0.351™ -0.443" 1.000
Harvest time il 0l 0.413" 0.327™ 0.147™  -0.042™ 1.000
Fruit weight 050 033 0.054™ 0.049™ 0.235™  -0.121™ 0.394" 1.000
Fruit size SPWRSINY -0.023™ 0.075™ 0.253™  -0.136™ 0.342™ 0.992" 1.000
TSS Jslows alor 315 0.180™ 0.362™ 0362™  -0.077™ 0.535" 0.466" 0.433" 1.000
RWC s 2T Gl -0.021™ 0.031™ -0.002™  -0.173™  -0371™ -0.388"™ -0.335™  -0.293™ 1.000
Proline oAsn -0.036™ 0.350™ -0.352™  0.959" 0.065™ 0.040™ 0.019™ 0.090™  -0.301™ 1.000
K ety -0.397° 0.102™ -0.441"  0.526" 0.399" -0.198™ 20.190™  -0.243™  -0.049™  0.479° 1.000
Fruit yield o503 Slos -0.035™ 0.082"™ -0.349™  0.832" -0.199™ -0.051™ -0.066™  -0.155™  -0.125™  0.764"  0.470° 1.000

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

ns: Not significant

.NJuNDLFnY_ﬂr{uun_uer(mMr“**u*
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Table 1. Meterological information at Agricultural Research Station of Gorgan for long
term and 2009-10 growing seasons
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21 Jan.- 20 Feb. e 810 562 264 393 86 1.9 82 144
21 Feb.- 20 Mar. w800 582 313 533 114 100 87 134
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21 May- 20 Jun. S 00 186 2528 1992 275 247 305 254
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Table 2. Mean squares for grain yield and yield components, above-ground dry matter at physiological maturity and harvest index

a5 55 O sldas 55 &ls sl a0 sl slas Gl i 0js als s Shee ¢S osle Sy Lesls

a1 &y e
50V, S df Pod plant™ Seed pod™ Seed m™ 1000-seed Seed yield Dry matter ~ Harvest index

callass weight *

Replication IS 2 838" 59.9" 1198596408™ 0.073" 21683™ 423875™ 14.8
Fertilizer (F) w7 144" 5.20m 5288380730 0.165" 467993 2970517" 8.89"
Genotype (G) PSS | 574" 13.6™ 6621102813" 0.141° 7274227 209237 27.3"
FxG N Y S 251™ 3.65™ 786502818"™ 0.006™ 46414™ 402282" 1.28™
Error L 30 121 6.46 1200944638 0.021 93357 718560 3.56
C.V. (%) S s A3 10.5 14.6 19.1 3.59 12.8 10.8 6.24

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

ns: Not significant.
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Table 3. Means of seed yield and yield components, above-ground dry matter and harvest index

BRSO NP, 3 &ls sliws 3 &ls sldws O\ BEE ) PHEREY b‘fo B i asle Chv.ru.
Lope Me Q\.\v. A?Wv Cﬁwbuuﬂwlwrwv 4WurWVCWL,ﬂ.C A.\.vrniﬁu&
AQG%D bu
Treatment e Pod plant™ Seed pod™! Seed m™ 1000 seed Seed yield Dry matter Harvest
I weight (g) (kg ha™h) (kg ha™) index (%)
Fertilizer  au%
Control dals 96.3 16.7 160036bc 3.95bc 2135d 7278bc 29.3bc
Complete Fertilizer Sl 0505TL o558 109.5 17.5 191625a 4.15a 2892a 9140a 31.5a
50% Complete Fertilizer JolS 55 asy5 00 107.9 17.3 185581b 3.90¢ 2228cd 7718bc 28.7¢
Bac. AZ1 AZl sl 5 S 99.1 16.0 155366¢ 3.82¢ 2315bed 8021b 28.9¢
Bac. AZ10 AZ10 4laer s S 109.9 17.2 186450b 3.85¢ 2037d 6736¢ 30.3abc
Bac. AZ1 + 50% Fertilizer AZT s Susys0 104.4 17.6 185863b 4.18a 2598ab 8117b 31.9a
Bac. AZ10 + 50% Fertilizer AZ10L s Sas,500 101.9 18.9 193292a 4.10ab 2305bed 7702bc 30.0abc
Bac.AZl + AZ10 + 50% Fertilizer ~— 4lMes5 58 40ys0 104.3 18.5 193090a 4.25a 2541abe 8157ab 31.2ab
Genotype  wigi)
Hyola401 Yl 107.6a 18.0 192571a 4.08a 2258b 7652a 29.5b
MHAS88-6 (L6) gy 100.7b 16.9 169081b 3.97b 2504a 8066a 31.0a

I s e gl 78 Jloz! Qr\z 23 ls sme Sl Bl 0 30 5T bl s il oo ailin O o (glyls &7 ¢ Jols a6y 5 O a5 ¢ o a Kle
Means, in each column and for each factor, followed with similar letter(s) are not significantly different at the %5 probability level- using Least Significant Differences

Test.
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Table 1. Correlation coefficients of safflower cv. Goldasht phenological development

stages with meteorological variables

Daily temperature ;s, 4ls glos

Minimum mean
Mean

Day length mean
Period mean

Minimum mean
Mean

Day length mean
Period mean

Minimum mean
Mean

Day length mean
Period mean

Minimum mean
Mean

Day length mean
Period mean

Minimum mean
Mean

Day length mean
Period mean

Jila S
oS

535 dsb Kl
233 d b Sl

S S
oS

595 dsb oSl
SRR

S S
oSl

535 dsb St
233 d b Sl

S S
oSl

535 dsb St
0053 Jsb ke

Sl S
oSl

535 dsb St
0053 Jsb oSk

A Sl Jola St oSl 595 dsb oSk
Maximum Minimum Mean Day length
mean mean mean
Planting to Emergence ool jw b ouls”

0.977*

0.995* 0.993

0.916™ 0.942% 0.935*

-0.881* -0.897* -0.899* -0.952*
Emergence to Heading 23 455 6 Ol jw

0.985*

0.997* 0.995™

0.889™ 0.854™ 0.874*

-0.945* 70.909* 70.933* -0.903*
Emergence to Flowering a8 6 Ood juw

0.984*

0.996™ 0.996™

0.834* 0.784* 0.810*

-0.982* -0.963* -0.976* -0.903*
Emergence to Maturity S oww) 6 O0d

0.964*

0.992* 0.990™

0.109 0.247 0.180
-0.884* -0.898* -0.899* -0.473
Flowering to Maturity —  Fowwy b pul

0.954*

0.984* 0.992*

0.954* 0.916* 0.943*

-0.746* -0.840* -0.809* -0.749*

**: Significant at the 1% probability level.
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Table 2. Summery of stepwise regression for estimating of duration of phenological
development stages of safflower cv. Goldasht

| e R gt et ps gedlaslabe 0peScnpe Dleeladl ez el
Jebe Sa TPl O B ocapd D35l ne
Saleracd i
Oy S5
Variable! Coefficient Partial Significant Regression Standard Probability
of coefficient of level of coefficient error of level of
determination  determination partial regression  significance
of model (R?) (P.R?) coefficient of coefficient of
determination regression
coefficient
Sowing to Emergence oo pm B el
Intercept 4= 3l 22 - - - 33.48645406  1.19272015 0.0001
T mean 0.7873" 0.7873 0.0001 -1.79620603  0.11908822 0.0001
T3 max 0.8944™ 0.1076 0.0001 0.00044687  0.00004571 0.0001
Emergence to heading 88 455 6 Ol jw
Intercept 143l o2 - - - 194.59439597 19.03662951 0.0001
DL X Tiax 0.8457" 0.8457 0.0001 -0.556399465  0.08684138 0.0001
DL? X T2 ax 0.8776 0.0319 0.0001 0.00047619  0.00009676 0.0001
Emergence to flowering a8 6 ool juw
Intercept 4= 3l 22 - - - 139.62255906  2.03184361 0.0001
DL X Tax 0.9447™ 0.9447 0.0001 -0.17344716  0.00432761 0.0001
Emergence to Maturity oy 6 O0d
Intercept 143l o2 - - - 291.8805142  16.06907982 0.0001
DL X Tax 0.8263" 0.8263 0.0001 -0.50596864  0.05697893 0.0001
T2 mean 0.8464 0.0200 0.5830 0.0661398 0.01900505 0.0001
Flowering to Maturity = w6 ol
Intercept 4= 3l 22 - - - 7.95697085  3.43942215 0.0001
T min 0.5830" 0.5830 0.5830 -2.17469491  0.18971641 0.0001

CAEL o 5 3y ge 095 b Sl a5 80ke 5 Sl 5 STl o K0le s, dob ke w5« TMean, T min, T max, DL—()
1. DL, Tmax, Tmin , Tmean are; day length mean, maximum mean, minimum mean and mean of temperature,

respectively.

(Ayon et al., 2005)

1/D = 0.38 - 0.07 Tynean + 0.0012T mean”

e 5oy PYROT Sl 5 ke S, PV

JL#)JJ)‘&K@)UJJOJ}JJ)J;&%

H;ﬁu\ﬂr_a,ﬁ\f)u\ﬁ
R?=0.91
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Fig. 1. Mean temperature and day length (at light intensity of 0.001 calc_m'zmin'l before
sunrise and after sunset) during the year in Esfahan (adapted from Khajehpour, 1998)
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Table 3. Observed and estimated data and differences for various phenological development stages of safflower cv. Goldasht in different sowing dates in
2008-2009 growing seasons

ol Gl O o b a8 51 g, b Sy B 0N e Sl s, AU 0SS 3l s, S Ay B O G 31 55 Sdes b AlE S5,
Planting No. days (sowing to emergence) No. days (emergence to heading) No. days (emergence to flowering) No. days (emergence to maturity) No. days (flowering to maturity)
date
odds odaline 3,97, oDt | odds odalin 3,597, oDt | ol odaline 381, oD odds odaline 381, o odds odaline 3,597 oM
Observed Estimated Difference Observed Estimated Difference Observed Estimated Difference Observed Estimated Difference Observed Estimated Difference
i 5 March 17 15 2 55 60 -5 76 72 4 109 118 -9 33 44 -11
W 20 March 14 15 -1 52 57 -5 71 70 1 101 107 -6 31 30 1
K 5 April 13 10 3 48 52 -4 60 62 -2 90 101 -11 27 23 4
. 20 April 10 10 0 41 43 -2 56 57 -1 83 88 -5 26 24 2
3 5 May 9 9 0 39 41 -2 51 51 0 79 85 -6 25 25 0
- 20 May 8 7 1 30 36 -6 42 47 -5 75 82 -7 29 23 9
% 5 June 6 5 1 28 31 -3 44 46 -2 73 76 -3 30 28 2
n 20 June 6 5 1 27 29 -2 45 41 4 77 75 2 40 33 7
A
9, 3
2 . & g = Z. (& E3 .h T Y 5 3 . g . y N - - >
(Mv, f\(E(QWﬂbp%&W%Fﬂb}oCv.,\uQu.VFm_&unb_&rmp.rv.C#k'....b‘wo«rs.o(Cur.toopuuLquC&%szpb,rb_&Vtﬂr‘V‘xk%rmg\h_\,flﬁQQLV..
v Table 4. Parameters associated to regression deviation, observed duration and estimated error for phenological development stages of safflower cv.
3 Goldasht
odalive o35 Jsb Deviation f . _ 3557 5 slbs ST ool 3,57 5 sllas
. . eviation from regression o 3 sl il
(53,) o g 03 S ' (de ) (4o ys) b
Observed ol Sl el oSk sk Ol >t Max. of estimated Estimated error
Phenological development . Q:mm:o: Min Max Range Mean Standard error (%) * based on range
stage 55 o e (day) deviation (%) 2
Sowing to Emergence OLd o 5 2 10.5 -2 2 4 0.9 12 19.0 38.1
Emergence to Heading Gb gy b o G 43.4 -4 3 7 15 21 9.2 16.1
Emergence to flowering NIRRT 59.0 -4 5 9 2.9 3.4 8.5 15.3
Emergence to maturity S ey B S e 92.6 -8 7 15 48 43 8.1 16.2
Flowering to maturity Sty B Al 318 -2 9 11 3.0 3.2 28.3 346
1. Maximum deviation from regression divided by observed duration x 100 Vor X o adalie 093 Jsb p o O S5 51 O3l el ST = )

2. Range of deviation from regression divided by observed duration x 100 Vor X o dalie 093 b p e O30 55 51 31l dals = ¥
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Table 1. Meteorological information for Khorramabad during the two growing seasons (2008-10)

wetils s Slas s gl CiS I

o) (St Ol a3 o Sile O R JUK (WP ONWICH[EpR N I W
(15 sl (51 L) (o1 Kl
Precipitation (mm) Mean temperature maximum temperature Mean of minimum.

(°0O) (°C) Temperature (°C)

Month L 2008-09 2009-10  2008-09 2009-10  2008-09 2009-10  2008-09 2009-10
21 Sept.- 20 Oct. e 0.00 0.00 20.92 19.23 10.97 29.63 3.89 8.83
21 Oct.- 20 Nov. o7 104.10 123.51 12.77 13.75 19.14 19.40 6.40 8.10
21 Nov.- 20 Dec. 5T 91.90 82.50 6.89 6.91 13.40 12.34 0.38 1.48
21 Dec.- 20 Jan. s> 18091 20.90 4.75 8.01 11.40 14.63 1.90 1.40
21 Jan.- 20 Feb. o 3790 40.80 7.43 7.14 13.30 12.86 1.57 1.03
21 Feb.- 20 March Law o 11.26 29.41 9.65 11.96 16.87 18.65 2.43 5.25
21 March- 20 April s 8540 53.92 11.29 13.95 18.39 21.29 4.19 6.61
21 April- 20 May Cigss, 3031 92.73 18.17 18.49 26.00 26.09 10.35 10.90
21 May- 20 June sls = 3.38 0.02 24.92 25.62 34.29 36.58 15.55 14.67
21 June- 20 July S5 0.00 0.00 28.90 31.98 39.29 43.26 18.51 20.71
21 July- 20 Aug. sl 0.00 0.00 29.43 36.63 40.50 46.55 18.33 26.71
21 Aug.- 20 Sep. By 6.40 0.01 25.16 30.40 35.29 40.74 15.03 20.06

Total/average &WY\QC.. 390.84 450.10 16.69 18.67 24.89 26.83 8.48 10.52
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Table 2. Pedigree of wheat genotypes

ooled L NP slise

No. Genotype code  Genotype Origin
1 D-73-13 Karkheh ICARDA
2 D-76-4 Dena CIMMYT
3 D-79-15 Behrang CIMMYT
4 D-81-18 Sora/2 Plata-12 CIMMYT
5 D-82-6 Don perdo 87.1 CIMMYT
6 D-83-1 Akaki-7/Lotus-4//Himan-9 CIMMYT
7 D-83-8 Zegzag/Altar84//Dipper-2 CIMMYT
8 D-84-9 Sora/ Palata-12/4/Magh72/Ru.fo//Alg86Ru/3/Plata-16 CIMMYT
9 W-72-5 Chamran CIMMYT
10 S-80-18 HD160/5/Tob/Cno/23854/3/Nai60//Tit/Son64/4/Lr/Son64 CIMMYT
11 S-83-3 Attila 50Y//Attila/Ben Iran
12 S-83-4 F60314.76/Mrl//Cno79/3/Ka/Nac/4/Star CIMMYT
13 S-84-13 Attila "2/Star CIMMYT
14 S-84-14 Pastor/3/Kauz 2/Optta//Kauz CIMMYT
15 S-85-10 Prl/2"pastor CIMMYT
16 S-85-9 Site/Mo//4/Vac/Th.ac//3 Pvn/3/Mirlo/Buc CIMMYT
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Table 3. Analysis of variance for grain yield and some agronomic traits of wheat genotypes in two growing seasons (2008-10)

Mean Square Sl e o Kbe
PR 4135 Slas Glsyjm 055 e Aol e sdiaslin alies s sl 65l A b, Sty b5,
@57 s
df Grain yield 1000 grain Grain m? Spike m™ Grain spike™ Plant height Days to Days to

S.0.V. Sl weight _ heading _ maturity
Year (Y) g1 2.02" 77.52™ 41135701™ 185256.750"™ 131.67" 1326.152 210.42 166.88™
Replication/Y Ju S 4 2.01 14.55 8015427 15444.917 28.922 8.665 19.69 214.30
Sowing date (D) 2 1 35.27 123.52 393900260 786944.83" 349.380"™ 275.042" 74222.00" 88795.00”
DxY s atx 1 0.54"™ 325.52" 73226855™ 109156.688" 1558.380" 631.475° 2544.79" 5073.79™
Error, Vot 4 2.67 11.92 15955780 13644.635 56.474 34.505 6.60 4 114.91
Genotype (G) s 15 2.59" 196.88" 53463213" 61368.599™ 174.139” 84.509" 85.62" 94.01”
GxY wsixdu 15 1.25™ 7.31™ 10368832° 14563.006™ 36.227 34.908" 5.16™ 25.57™
GxD S8 X sy 15 0.99™ 5.44™ 8698098™ 13875.539™ 13.825™ 7.879™ 16.97™ 21.16™
GxDxY Jlx 8 g bx oss 15 0.73™ 8.35™ 417590 9355.899" 26.380™ 15.801™ 4.96™ 38.26™
Error, Yozsl 120 0.741 6.45 5351511 6079.659 18.248" 13.032 3.15 35.69
C.V. (%) N 14.73 6.54 15.11 16.88 12.50 3.92 1.30 324

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

ns: Not significant.
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Table 4. Mean comparison for year, sowing date and year x sowing date iteraction effects on grain yield and some agronomic triats in
wheat genotypes in two growing seasons (2008-10)

gls > Slas §ls 558 03 e a5 alie sl 53 @13 sl 55 i, i ysgb U5y (Shy b3,
Grain yield 1000 grain Grain m™ Spike m™ Grain spike”  Plant height Days to Dys to
(tha™) weight (g) (cm) heading maturity
Year
2008-2009 5.947a 38.23a 1577.99a 492 .86a 33.34a 90b 135a 183.62
2009-2010 5.742a 39.50a 14845.25a 430.74b 35.00a 95a 138b Hmm.mM
Sowing date Wl g6
November 10 oLt Y- 6.273a 38.06b 16740.45a 525.82a 32.82b 93.29a 156a 207a
December 11 STY 5.410b 39.67a 13875.79b 397.78b 35.52a 90.90b 117b 163b
Change (%) s Aoy -13.70 430 -17.11 2435 8.23 -2.56 -25.38 2125
Sowing date x Year — Jlwx el b
V1 D1 6.322a 38.73ab 16590a 580.7a 29.15b 92.48a 158.81a 21.27a
D2 5.721a 37.73b 14956ab 405.0bc 37.54a 86.46b 112.21d 156.98¢
v2 D1 6.223a 3740b 16890a 470.9b 36.50a 94.11a 153.62b 201.85a
D2 5.260a 41.60a 12780b 390.6¢ 33.50ab 95.34a 121.58¢ 169.12b

LIl e Dl 70 Jlaz o 53 (Sl (slicals Ao 8305 by A8l alie O 5115 4 < ale a8l 5 O gt a3 ¢ ol e
Means, in each column and for each factor, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.

Y = Year; D = Sowing date a8 g b=D el =Y

ob
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Table 5. Simple correlation coefficients between different traits of wheat genotypes

(df=14)

Traits 1000GW  Grainm™®  Spike m” Grain Plant height  Days to Days to

_ _ Spike™ headit:g maturity
Grain yield 0.70 0.51 0.34™ 0.10™ 0.49 0.35™
1000 grain weight -0.90" -0.72" -0.22" 0.021™ -0.14"™ 0.62"
Grain m™ 0.70 0.30™ 0.29™ 0.16™ 0.60"
Spike m-> -0.45™ 0.58" 0.13™ 0.43™
Grain Spike™ -0.40™ 0.39™ -0.14™
Plant height 0.37™ 0.06™
Days to heading 0.31™

.Z\jZDJl&b‘ch.u)J)b@M%jqi**}*

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

ns: Not significant.
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Table 6. Mean comparison for grain yield and some agronomics traits in wheat genotypes in two growing seasons (2008-10)
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Genotype Grain yeild 1000 grain Grain m™ Spike m™ Grain spike™ Plant height Days to Days to
(tha™) weight (g) (cm) heading maturity
Durum wheat £9398 pus
Karkhe 5.526¢ 44.08ab 12551.67¢ 391.2fg 32.58¢c-g 90.40¢ 137.3a-d 186.5a-c
Dena 6.148abc 42.67bc 14492 .42cde 447 4c-g 32.92b-f 91.45¢c-¢ 133.9¢d 184.7a-d
Behrang 5.314c¢ 41.92bc 12790.33de 405.8d-g 32.42¢c-g 88.97¢ 131.9d 186.1abc
D-81-18 5.912abc 38.33de 15505.17bcd 399.3efg 40.00a 90.58e 136.8a-d 186.1abc
D-82-6 5.902abc 41.42bc 14271.92cde 405.8d-g 34.60b-e 90.80e 136.8a-d 186.8abc
D-83-1 5.668bc 46.33a 12251.25¢ 411.9d-g 30.33d-g 93.20b-¢ 138.1a-c 187.9ab
D-83-8 5.439c 41.17bcd 13294.50de 360.7g 37.41abc 90.68e 140.9° 189.0a
D-84-9 5.742bc 40.17cd 14316.76cde 396.2¢e-g 36.58abc 90.58e 133.6cd 180.0de
Bread wheat — ob puss

Chamran 5.881abc 34.08.fg 17301.25ab 517.0bc 33.66b-f 91.05de 135.3b-d 178.8¢
Aflak 5.758bc 33.08¢g 17570.42ab 619.6a 28.75fg 95.55ab 136.5a-d 185.2a-d
S-83-3 6.412ab 35.58efg 18078.08ab 489.5b-¢ 37.83ab 96.38ab 140.4ab 182.7b-¢
S-83-4 6.679a 35.58efg 18921.17a 529.6bc 36.58abc 89.58¢ 134.6¢cd 182.6b-e
S-84-13 5.727bc 33.08¢g 17444.25ab 471.1c-f 40.00a 90.30e 138.8abc 182.1cde
S-84-14 6.036abc 37.33e 16460.08abc 472.5¢c-f 35.42ad 95.22ab 140.5ab 185.4a-d
S-85-10 5.827bc 40.92cd 14298.6cde 495.8bcd 30.00efg 91.10de 134.4cd 185.6a-d
S-85-9 5.534c 36.08ef 15382.00bcd 565.3ab 27.58g 97.70a 135.6bcd 183.1b-e

LI 5l e gl 720 Jlat peda 5 Sl (ghatals i 0 ga3T el y 3L (0 alie U3 (1ol 4T s 2 53 ¢l SiLs
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Table7. Mean Genotype x year interaction effect on grain yield and some agronomic traits of wheat genotypes
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Genotype Grain yield 1000 grain weught Grain m” Spike m* Grain spike™ Plant height (cm) Days to Days to maturity
(tha™) (2) heading
First growing season  Jof 153 J
Gl 5.222¢f 43.67b-d 11980hi 387.2e-g 31.67e-i 88.17f-1 136.7a 186.8a-c
G2 6.343a-¢ 42.17c-g 15030b-i 492.5b-f 31.17e-i 86.33hi 132.8a 184.2 a-c
G3 4.742f 40.50d-1 116401 380.2fg 32.17d-h 84.33i 131.0a 186.0a-c
G4 5.837a-f 38.83g-j 15030b-i 429.3d-g 36.17b-¢ 86.17hi 135.3a 186.3a-c
G5 5.438b-f 40.67d-h 13350g-i 389.8e-g 34.50c-g 88.00f-1 135.0a 186.3a-c
G6 5.782a-f 45.83ab 12520g-i 426.5d-g 30.67e-i 89.17e-1 136.5a 187.3a-c
G7 5.676a-f 39.50f- 14300d-i 376.3fg 39.33a-c 87.50g-i 139.7a 189.2a
G8 5.817a-f 40.00¢j 14560c-i 404.5¢-g 36.67b-¢ 87-83f-i 132.7a 177.3¢
G9 5.988a-¢ 33.17m 18080a-f 559.8a-d 32.83d-h 89.69¢-1 134.0a 177.5b-c
G10 6.139a-¢ 32.17m 19060ab 676.5a 29.00g-i 94.33b-f 136.8a 184.8a-c
Gl1 6.572ac 36.83j-1 17840a-f 527.0b-¢ 34.83c-g 91.17¢c-h 139.2a 178.5a-c
G12 6.748a 34.50k-m 19570a 574.0ab 35.33b-f 89.33e-1 132.8a 181.5a-c
G13 6.142a-¢ 33.00m 18550a-c 569.8a-c 35.67b-f 88.67¢-i 137.5a 178.0a-c
Gl14 6.497a-d 35.50k-m 18470a-d 550.0a-d 34.33¢-h 92.67b-h 139.0a 185.0a-c
G15 6.422a-¢ 40.33d-i 15860a-h 562.2a-d 30.00f-i 90.50d-i 133.5a 185.0a-c
Gl6 5.783a-f 35.00k-m 16490a-g 580.2ab 29.17g-i 97.67a-c 135.7a 183.3a-c
Second growing season pgs &l Jw

Gl 5.829a-f 44.50a-c 13120g-i 395.2e-g 33.50c-h 92.63b-h 137.8a 186.2a-c
G2 5.953a-f 43.17b-e 13950£-1 402.3e-g 34.67c-g 96.57a-b 135.0a 185.2a-c
G3 5-886a-f 43.33b-e 13950f-1 431.5¢-g 32.67d-h 93.60b-g 132.8a 186.2a-c
G4 5.987a-¢ 37.83h-k 15980a-h 369.3fg 43.83a 95.00b-e 138.3a 186.8a-c
G5 6.366a-¢ 42.17¢c-g 15190b-i 441.8b-g 34.83c-g 93.6b-g 138.5a 186.2a-c
G6 5.555a-f 46.83a 11980hi 397.3e-g 30.00f-i 97.23a-c 139.7a 188.5a-c
G8 5.667a-f 40.33d-1 14070f-1 388.2eg 36.50b-¢ 93.33b-g 134.5a 182.7a-c
G9 5.773a-f 3500k-m 16520a-g 474.2b-g 34.50c-g 92.43b-h 136.5a 180.2a-c
G10 5.377c-f 34.00lm 16080a-h 562.7a-d 28.50hi 96.77a-d 136.2a 185.5a-c
Gl11 6.252a-¢ 34.331Im 18310a-¢ 425.0b-g 40.83ab 101.6a 141.7a 186.8a-c
G12 6.610ab 36.67j-1 18270a-¢ 485.2b-g 37.83b-d 89.83ei 136.3a 183.7a-c
G13 5.313d-f 33.17m 16340a-g 372.3fg 44.33a 91.93b-h 140.2a 186.2a-c
G14 5.579a-f 39.17g-j 14450c-i 395.0e-g 36.50b-¢ 97.77ab 142.0a 185.8a-c
G15 5.232ef 41.50c-g 12740g-i 429.5d-g 30.00f-I 91.70b-h 135.3a 186.2a-c
Gl6 5.286d-f 37.17i-1 14280¢-i 550.3a-d 26.00i 97.73ab 134.7a 183.0a-c

G= Genotype

L 3 e 35 70 a5 STl (laals i g0 3T el Ly Bl e e U3 (515 o (D5 a3 pla SO
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan's Multiple Range Test.
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Table 8. Change (%) in grain yield of durum and bread wheat genotypes in delayed
sowing date

Grain yeild (t ha™) (HU 53 oy7) 8 Khos
N~ osllas S Sb sl
Genotype Optimum sowing date Delayed sowing date Change (%)
Durum wheat g9 puis”
Karkhe 5.630 5.421 -3.7
Dena 6.576 5.712 -13.1
Behrang 5.879 4.749 -19.2
D-81-18 6.084 5.740 -5.7
D-82-6 5.942 5.862 -1.3
D-83-1 6.233 5.104 -18.1
D-83-3 6.039 4.838 -20.0
D-84-9 5.860 5.626 -4.0
Mean 6.030 5.381 -10.7
Bread wheat Ob puss
Chamran 6.477 5.284 -18.4
Aflak 6.035 5.481 -9.2
S-83-3 6.828 5.998 -12.1
S-83-4 7.310 6.048 -17.3
S-84-13 6.746 4.709 -30.3
S-84-14 6.563 5.510 -16.0
S-85-10 6.098 5.555 9.0
S-85-9 6.273 4.795 -23.6
Mean 6.541 5.422 -17.1
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Table 1. Combind analysis of variance for seed yield and its components, seed oil content, number of latral branches, plant height,
biological yield and harvest index of two sesame genotypes in eliminating of irrigation in different growth stages

MS) Ol e C."WL..S ke

a3 4l 5 Shee 3 dgmS Bl 3wl sl Gl 38 05 ) oy 4l sl G5 sl s Shes Sl esle

@I5T Sy JseS <l P S5 s
S styen GRS b I el e Mo PRl He
Year (Y) Ju 1 828610.0°  2640.0" 16.0™ 0.024™ - 0.938™  9176.0" 225338.8" 107.2"
Replication/Y IS 4 24937.9 22.0 2.0 0.022 1.17 0.427 198.4 862.7 10.9
Genotype (G) i1 254932.0" 7633 62.0° 0.001™ 0.12 1.148° 4483 8857.3™ 39227
Y xG 1 2030.0™ 19.3™ 4.8™ 0.150" - 0.073™ 405.6" 1892.8"™ 3.2
Irrigation (D) TSl 4 1694226.0°  5872.9" 958.3" 0.579" 0.20™ 2862 1096.7" 64224.4" 348.3"
Y xD 4 106932.4™ 33.8™ 32.0™ 0.012™ - 0.031™ 102.7™ 923.5™ 26.7"
DxG 4 5376.7" 129.5° 7.4™ 0.011™ 2.59™ 0.162" 23.1™ 443 8™ 1.1m
Y xDxG 4 5023.6™ 27.3™ 10.8™ 0.001™ - 0.159™ 7.5™ 727.8™ 10.2™
Error L= 36 26095.9 57.8 13.4 0.032 2.58 0.258 103.2 2560.3 235
C.V. (%) D s oy o o 5 15.04 9.37 6.91 4.96 3.1 13.02 7.56 13 17.7
* and **: Significant at the 5% and 1% probability levels, respectively. TN 570 Szl o 53 3 nn 5 4 FF

ns: Not significant. I3 sxe s NS
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Table 2. Effect of eliminating of irrigation at different growth stages, genotype and their

interaction on seed yield and yield components of sesame

4l 3 Slas Al Loy JseS Sl el do)s o albislae EalS Ao dls Hla 05 G690 Ol
205 k) Sy JmS” 59 (4s,3)

Seed yield Reduction  Capsule  Reduction Seed Reduction 1000 seed  Seed oil

(kg ha™) (%) plant” (%) capsule™ (%) weight (g) content

(%)
Genotype g5
vV, 1139.3a - 84.7a - 54a - 3.63 51.91
V, 1008.9b - 77.6b - 52b - 3.62 51.79
Irrigation (s LT

D, 1326.0b -12.9 95.3b -12.7 60.3a -4.7 3.68b 52.15a
D, 1056.0c -30.7 81.6¢ -25.3 53.2b -16.0 3.67b 51.77a
D, 915.8d -39.9 65.9d -39.7 45.7¢c -27.8 3.42¢ 51.76a
D, 550.2¢ -63.9 53.9¢ -50.6 42.7¢ -32.5 3.41c 51.88a
Ds 1523.0a - 109.2a - 63.3a - 3.94a 51.69a

Irrigation x Genotype <wg5x il

VD, 1371.0b -15.6 101.2b -13.7 61.3ab -6.0 3.72bc 51.33a
VD, 1114.0cd -31.4 83.0cd -29-2 54.0c -17.2 3.67cd 51.48a
VD, 979.2de -39.7 67.5¢ -42.4 47.2d -27.6 3.38e 52.18a
V. Dy 608.3f -62.5 54.7f -53.4 42.5¢e -34.8 3.42¢ 52.78a
VDs 1624.0a - 117.3a - 65.2a - 3.97a 51.81a
V,D;, 1281.0bc -9.9 89.3¢c -11.6 59.3b -3.3 3.65cd 52.97a
V,D, 977.7de -29.8 80.2d -20.6 52.3c -14.7 3.68c 52.06a
V,D, 852.3e -40.1 64.3¢ -36.3 44.2de -27.9 3.47de 51.33a
V,D, 492.0f -65.4 53.2f -47.3 42.8¢ -30.2 3.40e 50.99a
V,Ds 1422.0b - 101.0b - 61.3ab - 3.92ab 51.57a

Al gme sl STl (glatals dir O ga3T bl y il o S 2t O3 o S Bl (glls oS ole a6l 5 Ot a3 ol SOLe

Means, in each column and for each factor, followed by at least one letter in common are not significantly
different at the 5% probability level-using Duncan's Multiple Range Test.

Vi: JL-13 Line; V,: Local Jiroft variety; D;: Eliminating of irrigation from 4-6 leaf to the commencement of
flowering; D,: Eliminating of irrigation from 4-6 leaf to full flowering; D;: Eliminating of irrigation from
flowering termination to maturity; D,: Eliminating of irrigation from 4-6 leaf to the commencement of flowering
and flowering to maturity; Ds: full irrigation (control).
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Table 3. Effect of eliminating irrigation at different growth stages, genotype and their
interaction on latrel branches, plant height, biological yield and harvest index of sesame

elisls allas) Guplssl el s S s Ses S us s el Sl L s
A Grasslo) (s 2 5) sl
(4e3)
No. of Reduction Plant Reduction Biological Reduction  Harvest Reduction
latrel (%) height (%) yield (g m™) (%) index (%)
branches (cm) (%)
Genotype <wig
Vi 4.04a - 131.7b - 377.2 - 29.9a -
V, 3.76b - 137.2a - 401.5 - 24.8b -
Irrigation s LT

D, 4.25a -1.6 137b -7.4 422.7b -14.4 31.8a 1.3

D, 3.43b -20.6 133b -10.1 361.9¢ -26.7 29.2ab -7.0

D, 4.2a -2.8 132b -10.8 369.3¢ -25.2 25.6b -18.5

D, 3.31b -23.4 122¢ -17.6 298.8d -39.5 18.8¢c -40.1

Ds 4.32a - 148a - 494a - 31.4a -

Irrigation x Genotype g5 x ikl

VD, 4.47ab -3.2 135bc -5.6 408.7cd -15.3 34.1a 0.0
VD, 3.47cd -24.9 130cde 9.1 356.7de -26.1 31.4ab -7.9
VD, 4.3ab -6.9 129cde -9.8 348def -27.9 28.6abc  -16.1
VD4 3.35d -27.5 121e -15.4 290.2f -39.8 21.4de -37.2
VDs 4.62a - 143ab - 482.5ab - 34.1a -
V,D, 4.03abc 0.2 139bc 9.1 436.7bc -13.6 29.5ab 2.8
V,D, 3.4d -15.4 136bc -11.1 367.2de -27.3 26.9bcd -6.3
V,D; 4.1ab 2.0 134bed -12.4 390.7cd -22.7 22.7cd -20.9
V,D, 3.27d -18.6 123de -19.6 307.5ef -39.2 16.2¢ -43.5
V,Ds 4.02abc - 153a - 505.5a - 28.7abc -

Il gme sl STl (glatals dim O ga3T bl y Al o S 2t O3 o S Bl (glls o8 ole a6l 5 O a3 ol SOLe
Means, in each column and for each factor, followed by at least one letter in common are not significantly different
at the 5% probability level-using Duncan's Multiple Range Test.

V,: JL-13 Line; V,: Local Jiroft variety; D;: Eliminating of irrigation from 4-6 leaf to the commencement of

flowering; D,: Eliminating of irrigation from 4-6 leaf to full

owering; Ds;: Eliminating of irrigation from

flowering termination to maturity; D,: Eliminating of irrigation from 4-6 leaf to the commencement of flowering

and flowering to maturity; Ds: full irrigation (control).
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Table 2. Experimental intercropping Treatments

oled oyl
No.  Treatment ss No.  Treatment sl
1 Pure culture Vetch ol &b Lall CS 9 S0 veieh + 50% Triticale IS 5700+ SKale 700 byl
2 pureculure Grasspea A5 oA ES 100 500, veteh + 50% Lolium P S0 S D b s
3 Pure culture Triticale Ia 5 @l CiS 11 50y, Grasspea + 50% Triticale T T PR/ TR S E
4 pure culture Lolium WS ) oAl S 12 gy, Grasspen + 50% Lolium D
5 25% Vetch + 75% Triticale IS 5 IV SELTY bslie 13 50, vereh + 25% Triticale IS 5 /YO+ $SLale 1VO b loes
6 25% Vetch + 75% Lolium P IO SGLIYO b 14 250, verch + 25% Lolium P AT Sl Ve b s
T 5% Grasspea+ 5% Triticale VSRS VO + ASIXO Ldiie 15 o G st Triticale A 5 IYO + s VD b gl
8 25% Grasspea + 75% Lolium e A0+ IO Lie 16 750, Grasspea + 25% Lolium pod A IYO + = UNO b e

T 4050 (in BT B Gas) ST 4 F ke
Table 3. Soil analysis for experimental site (0-30 cm of soil depth)
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Table 4. Analysis of variance for fresh and dry forage and protein yields of intercropping treatments in 2008-09 and 2009-10 growing

seasons
MS)  Sle o Sils
First year Jl Jl. Second year s Jle
3137 4> s 5 abgde s Shee St e s Shee 5 s 5 Shes S agle s Shes S b gle s Shee 59 5 Shas
o df Fresh forage Dry forage Protein yield Fresh forage Dry forage Protein yield
S.0.V. St o yield yield yield yield
Replication LSS 2 4830.3™ 97810.76 ™ 3164.10™ 14549674™ 1224102.8° 28521.9
Treatment es 15 26346289.9" 6516973.75™ 40264.007  136986326" 14806053.1"  305635.6"
Error ot 30 549734.6 83706.10 1556.06 3963579 294222 .4 6858.1
C.V. (%) I SN - 13.9 12.7 17.79 11.68 13.16 13.72
* and **: Significant at the 5% and 1% probability levels, respectively. TN 570 ezt e 53 e 5 4 ¥

ns: Not significant. I3 e b NS
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Table 5. Mean comparison for intercropping treatments for different traits in 2008-09 and 2009-10
growing seasons

Alxo”

YAy Jlo o) oyl (Y=Y RICS ")u;\e Fl J@ é'))“‘g

Slas oled S abgle s Sles oSz abgle 3 Shas o555 5, Shes S absle s Shes oS abgle 3 Shas o555 5 Ses
Auﬂrﬁbyuﬂw‘wﬂv A&G%bkvﬂw‘w‘rﬂv Amgpbﬂw}Wv Augpvﬂw«frwv A&G%buuﬂw‘w_.wﬂv ALWWDLDW&W%P..WV
No. Fresh forage yield Dry forage yield Protein yield Fresh forage yield Dry forage yield Protein yield
Treatment (kgha™) (kgha™) (kgha™) (kgha™) (kgha™) (kgha™)
Firstyear Jof Jl Second year pgs Jlw

1 2854ef 940f 148fg 13022ef 2693ed 404gh
2 3901de 1689¢ 219ef 20841abc 3093ed 483¢g
3 7926bc 3870abc 335bc 19584bc 5448c 635f
4 1497¢ 405¢g 44h 1798h 486g 60i

5 8237ab 3980ab 349ab 22938ab 6280abc 699ef
6 2057fg 719fg 78gh 7856g 1649f 297h
7 9267ab 4160ab 372ab 22272ab 6881ab 1239a
8 4476d 1578e 211ef 12483ef 2353def 317h
9 9467a 4348a 255de 23693a 6881ab 995bc
10 1645fg 551fg 81gh 11454f 2335def 392gh
11 8411ab 3733bc 313bed 24366a 7189a 1083b
12 4234d 1557¢ 172f 15617de 2722de 490g
13 6889¢ 3076d 272cde 24528a 6360abc 863cd
14 1462¢g 574fg 78gh 11639f 2286ef 427gh
15 8063bc 3451cd 413a 22608ab 5935bc 791de
16 4625d 1804e 209ef 17972cd 3349d 483g

I s gae Dl 70 Jlex! Qr{ 33 Sl (glaals w3 g05T ulsl Al e S i o & Jolias (g1ols 4570 g a5 an.FQuWLr.»

Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level-using Dancan's
Multiple Range Test.
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Table 6. Land equivalent ratio (LER) values for intercropping treatments

5 abgle s Slas St 4 gle 3 Shes oS 5, Ses

Fresh forage yield Dry forage yield Protein yield
S o5le Jsl Jl £33 Jo oSl st Jb pdle oS Joldl edle oSl
No. First Second Mean First Second Mean First Second Mean

Treatment year year year year year year

5 1.19 1.19 1.19 1.2 1.17 1.19 1.12 1.11 1.12
6 1.21 1.07 1.14 1.39 1.06 1.23 1.29 1.40 1.35
7 1.69 1.14 1.41 1.54 1.30 1.42 1.34 1.98 1.66
8 1.46 1.06 1.26 1.28 1.11 1.19 1.47 1.16 1.32
9 1.54 1.25 1.39 1.51 1.32 1.41 1.33 1.60 1.47
10 0.77 1.09 0.93 0.79 1.05 0.92 0.90 1.20 1.05
11 1.58 1.24 1.41 1.45 1.40 1.43 1.17 1.76 1.47
12 1.28 1.03 1.16 1.13 1.08 1.10 1.02 1.27 1.14
13 1.14 1.34 1.24 1.15 1.28 1.22 1.27 1.44 1.36
14 0.65 1.06 0.85 0.77 0.99 0.88 0.82 1.26 1.04
15 1.51 1.14 1.32 1.36 1.28 1.32 1.55 1.35 1.45
16 1.25 0.96 1.10 1.19 1.19 1.19 1.08 1.15 1.11
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Table 7. Combined analysis of variance for fresh and dry forage and protein yields of
intercropping treatments in two growing seasons (2008-10)

o2

- MS) e o :S5ks
&5

df 7 sk s Slas S wle > Slas 5353 Shes
S.0.V. St o Fresh forage yield Dry forage yield Protein yield
Year (Y) Juo 1 3301572753" 81603085.3"" 3499197.03""
Replication/Y J s 4 7277252 660956.8 15843.02
Treatment (T) s 15 133785057"" 20076332.3" 260588.16"
YT Sesxdl 15 29547559" 1246694.6™ 85311.417"
Error ks 60 2256657 188964.2 4207.09
C.V. (%) Sk g b doys - 13.44 13.59 15.72

VARYA Jlazl o 3 s gme o 5 4 5% 5%
* and **: Significant at the 5% and 1% levels of probability, respectively.
ns: Not significant. I3 e b NS

s 5 eSis 5 g ase s Slas y blie S8 slajled 5 e S ke anlie A Js
Table 8. Mean comparison for year and intercropping treatments effects on fresh and
dry forage and proteins yields

Jle ()L&QJ:C;}L;);Q}LGJJSLQ& ()L&a)a(;}l.;)&bu}b:ﬁh& ()L&QJ:C;}‘:{)(”‘J},;DJ&L«&
Year Fresh forage yield (kg ha™") Dry forage yield (kg ha™") Protein yield (kg ha™)

Growing season ™

2008-09 5313b 2277b 222b
2009-10 17042a 4121a 604a
Intercropping treatment  bglke cads™ jlow

1 7938gh 1817ef 276fgh
2 12371cd 2391cd 351f
3 13755bc 4659b 485¢
4 1648i 446h 52j
5 15588a 5130ab 524de
6 49561 1184g 1871
7 15769a 5520a 805a
8 8480fg 1966def 264ghi
9 16580a 5615a 625bc
10 6550hi 1443fg 236hi
11 16388a 5461a 698b
12 9925et 2140cde 331fg
13 15708a 4718b 567cd
14 6550hi 1430fg 252ghi
15 15336ab 4693b 602cd
16 11298de 2577¢ 346f

Tzl el 53 (Sl (glatals iz §305T sl ity o 0 2 O3 o &S Jolom (5313 o7 ale a1 5 05t 2 53 ¢l Sile
LIl e o5l 70
Means, in each column and for each factor, followed by at least one letter in common are not significantly
different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 9. Mean comparison for treatment X year interaction effect on fresh and dry
forage and protein yields

)Ls.;a)l—«.jt (J&A)éejf}l;);ﬁ}lﬁﬁjgw (J&A)bejf}l;)&»ﬁ}lﬁﬁjgw ()&k)}r;)l:f);ns}ﬁljgw
No. Fresh forage yield Dry forage yield Protein yield
Treatment (kg ha'l) (kg ha'l) (kg ha'l)
Fristyear g JW
1 2854klmn 940mn 148opq
2 3901klmn 1689jlk 219Imno
3 7926hi 3870ef 335ghijk
4 1497n 405n 44q
5 8237hi 3980ef 349ghijk
6 2057Imn 719n 78pq
7 9267ghi 4160e 372ghij
8 4476jkl 1579kIm 211mno
9 9467gh 4348¢ 255klmn
10 1645n 551n 81pq
11 8411hi 3733efg 313hijklm
12 4234klm 1557Im 172nop
13 6889ij 3076gh 272jklmn
14 1462n 574n 78pq
15 8063hi 3451fg 413fgh
16 4625jk 1804;kl1 209mno
Second year  pgs Jlo

1 13022f 2693hi 404fgh
2 20841bc 3093gh 483f
3 19584cd 5448d 635¢
4 1798mn 486n 60q
5 22938ab 6280bc 699de
6 7856hi 1649jkl1 297ijklm
7 22272ab 6881ab 1239a
8 12483f 2353ij 317hijkl
9 23693a 6881ab 995b
10 11454fg 2335jj 392fghi
11 24366a 7189%a 1083b
12 15617¢ 2722hi 490f
13 24528a 6360bc 863c
14 11639fg 2286ijk 427fg
15 22608ab 5935cd 791cd
16 17972de 3349fgh 483f

Jlazl oo )3 (STl (slatals iz 03057 il Ll o &5 2o O o & Sl (g1l 45T 05 2 5 (b Sl

I s e D9l 70

Means, in each column, followed by at least one letter in common are not significantly different
at the 5% probability level-using Duncan's Multiple Range Test.

R DU AN e S
G ad gl b glies 287 pllaf )3 47 Lk
sy s5 8 e s 3 ST ol
S8 SledaT G s 4 a5 Loy
S b dr s p s bl 5 Al
&u,;,!.ud,_m‘m,ﬁ;b”\,;,mf

qy

gl Ol e 0595 ol J:S"‘i (/YY) r}:b-‘
5 S ol 3 sl s 3 Shes

(Asghari Meidani and Ghaffari, ¢l

@}b%j@fsﬁww)ﬁﬁZOOS)
5 oA GlaliS s e i € eSale



WAY Jle o) o)led Y=Y al” 5y 9 g5 (81034 dlxe”

OT eSis abgle 5 Shas 035 YU s & pl
Sy

L Ol ) 4 e 5 508 JSe 15
Lo il sl 4 oMo = 80 b s S
S s 55 Y same |5 55 SalST sl
Dy el CuS Gl i absle U] g b glies

255 A8 5 b i ST (slasles b B,
S adgde Lalls Cu S lasles e s

Lol (bl (g4l5 sme D] Js L IS 5
o Ll sls Olas (65 ESKile 40 S 93]
ke dlSn 5 s sy e ss IO
S 55 VU 5y 1 5 Shes lyls ¢Sabe

References

Abd El Moneium, A. 1990. Pasture, forage and livestock program. Pp. 12-28. In:
ICARDA Annual Report for 1989. Aleppo, Syria.

Abd EI Moneium, A. 1992. Pasture, forage and livestock program. Pp. 3-18. In:
ICARDA Annual Report for 1990-91. Aleppo, Syria.

Alizade, Kh., Lamei, J., Fakhrevaezi, A., Neyestani, E., Shabani, A., Bahrami, S.,
Vaezi, B., and Khademi, K. 2008. Production of forage plant in the arid and semi-
arid dryland. Pp. 279. In: Proceedings of the 2" National Conference of Forage
Plants.

Asghari Meidani, J., and Ghafari, A. 2005. Qualitative and quantitative yield of white
flowers vetch and barley in pure and intercropping in Maragheh rainfed conditions.
Pp. 191-192. In: Proceeding of 1* National Conference of Forage Plant.

Bafandeh Rozbahani, A., Alizade, Kh., and Mirabdolhagh, A. 2010. Study of forage
and seed yield on some feed legumes and barley mixed-cropping in dryland
conditions in Markazi province. Pp. 271. In: Proceedings of the 11" Iranian Crop
Science Congress.

Banik, P. A., Midya, B. K., Sarkar, S., and Ghose, S. 2006. Wheat and chickpea
intercropping systems in an additive series experiment: advantages and weed
smothering. European Journal Agronomy 24: 325-332.

Bazgosha, F., and Banisadr, N. 1997. Evaluation of intercropping of clover and lolium
grass. Seed and Plant 13(2): 1-13.

Droushiotis, D. N. 1984. The effect of variety and harvesting stage of forage production
of barley in a low rainfall environment. The Journal of Agricultural Science,
Cambridge 102: 293-298.

Heidari Sharifabad, H., and Dorry, M. 2003. Forage plants. Publication of Forests and
Pastures Research Institute. 280 pp.

Karimi, H. 1988. Agronomy and breeding of forage plants. Publication of Tehran

qF



..‘LQ{)AQ}L&%}@.VAJQ.J—&E))\

University. 428 pp.

Kashani, A., and Bahrani, J. 1993. Increasing forage quality through mixed cropping
in Khuzestan, Iran. Pp. 504-505. In: Proceedings of the XVII International
Grassland Congress.

Khazaei, H., and Koochaki, E. 1993. Evaluation of different seed ratios effect on
forage yield and quality in barley and vicia intercropping. Pp. 31. In: Proceedings of
the First I[ranian Agronomy and Plant Breeding Congress.

Lauriault, L. M., and Kirksey, R. E. 2004. Yield and nutritive value of irrigated winter
cereal forage grass legume intercrops in the southern high plains, USA. Agronomy
Journal 26: 352- 358.

Lovett, J. V., and Scott, J. M., 1997. Pasture production and management. 248 pp.

Malhotra, R. S. 1992. Legume program. Pp. 182-214. In: ICARDA Annual Report for
1991. Aleppo, Syria.

Malhotra, R. S. 1993. Legume program. Pp. 193-224. In: ICARDA Annual Report for
1992. Aleppo, Syria.

Mazaheri, D. 1998. Intercropping, Tehran University. 269 pp.

Nelson, D. W., and Sommers, L. E. 1972. Simple digestion procedures for estimation
of total nitrogen in soil and sediments. Journal of Environmental Quality 1: 423-
425.

Osman, A. E., Nersoyan, N., and Somaroo, B. H. 1983. Effects of phosphate, seed
ratio and harvesting stage on yield and quality of forage legume cereal mixtures.
Forage Research 9: 127-135.

Salehi, F. 2005. Intercropping of forage plants, sainfoin and lolium. Pp. 299. In:
Proceedings of the 1% Conference of Forage Plants.

Sullivan, P. 2003. Intercropping principles and production practices. Agronomy
Systems Guide, Appropriate Technology Transfer for Runral Areas. 12 pp.

White, P. F., Nersoyan, N. K., and Christiansen, S. 1994. Nitrogen cycling in dry
Mediterranian zones: Changes in soil and organic matter under several
crop/livestock production systems. Australian Journal of Agricultural Research 45:
1293-1307.

Zahedi, M. 1991. Evaluation of mixed cropping of corn and soybeans in comparison

with pure culture of them. M. Sc. Thesis, Isfahan University of Technology.
pp- 25.

a0






% 9 Jlg (£loj4 Ao
Y Jlo o) osled FA-F Wl

Ay OGS b 08k 9 (3w 4 (GOssypium hirsutum L.) asy pBy1 gasTlg

Response of Cotton (Gossypium hirsutum L.) Cultivars to Topping and Plant
Growth Regulator

Y . . . - \ 5

(J s 05, 50) 2,5 o Aoty oDl 33T oKty ale Sl e )

55 s oty ol ST oKl de Sl gae Y

IFRNIN s e gl VPR IY/0 il ys gu b

oS>

=103 4 Az i oS 5 esle 5 35 + (GOSSYPIUM hirsutum L.) « Pl STy ATAY Lz g omSie 0 sl 9.9 (S50 o
-V A() YA -Y s g Jl

Ol Ay oA T 03l Ulg—ie A i 090398 § (P 4 S 4y PSS dxdline skuie 4
iy o83 sler L 510 4w b (Iolal ol laessh wb 5k B 53 R 6 ShaleiT Sygen Singy
10 58 iy (A 090398 (BT Sl am 595 T 53 (F) 0 Sk 9 ye0 9 OSSR (mllg (Jolo ol
A 318 Ulic s .l [l Olio UT il 30 G5 9 b O9090 9 dall 9 AT 3l uw 39T+ 9
23 0T (29 0 yKlos 9 318 Gl (o i1 (SBOUT S w3951+ 33 (b Ogargs sl 4 Jolo o
Mo 3951 90 (F)ym 9 (ol Og=0388 SLR o Bl (551 HU 53 2 ok Ve bl b duslio
593 Sy (Fiw 9 (L Og—0398 (10l )9 ) 33 b ABLh 4 il 085 (1l (995 Lz g0 (BRI
5 Al3 o lin 1 jlog 4y b oLl g (G518 Sxo BT w395 Ao yd a5 I § SIS Ay g9 £ 5!
4 ylowd ity 9 Al § w395 Bslod e 4 S LYY (BT 1 dm 59510 (S U908 Hlowd 18 YIS
110 L O (g 0 ,5hos 9 39 (J) 7 3l @ (SHhOg0I90 4 580 () S8T19 g § )03 WLl 0309
TYA L (23S o 395 e (G5 Jbadd 53 085 (1 -8 Rl 91 Bl 4 o SIS 53 p 5 gk
Bl SLgil 31 ol 10-10 atad 45 310 L& 283 ol 5 393 5 Bk plo & o (w383
9 OB (Sl 085 du 90 4y (993395 9 8 5os I Bl 9 g EWLI Sl e gn iy By 9 o

A e

Ag EWSN 9 (A (SAhOg IR (W9 S oS (w339 (SIS Olols”

mirshekari@iaut.ac.ir :J e 045,55 S5 2SI Gy )T

v



WAY Jle o) o)led Y=Y al” 5y 9 g5 (81034 dlxe”

5 s i S ad sl 5s us,
ol oml ool s an ly o e LSS5 21 531
) ALS g 2l 5 esls (2l s Shee
1y 05l il doms 3 3,05 g0 o5 550
Slga 3 )8 izman LS o SOWT 4850 5o
Ll e iy s Sl s o.\,.{‘..l@
55355 00 5L ST m s |y e g8 O
23 350 o ey 4 e b o g8 S5 GSS
(Reddy et al.,1992) 5 45 o Jsl uils

153 aS” sl s (Singh, 2010) e
AU oLE Wiy 0y05 oSy SL0 s 50
SLa e Sl 5 0Ll el ol 9555 s
L;\uug.a);.mwrﬁ\}\)dj.m;:ﬁ
o e S g oSy O s
23353 S p gl e S Obe Jsb als
A S LS s Sy
S ol bl L WS el
53 AU Llsl 53 OT (Glal o &S5 254 &
(Weiretal., 1991; 54 5590 J sames LI 5
(Igbal et al., 2007

L aS SLalS 55 6ls 055 (o) 2 5 5
S )2 5 G el e Sy
(Zhao et al., 2000) cL :als (Linter)
A Sy Bran (- Ks (o 53
CiIl Sy g 5 s 4y (555 Gol5 e
S5 +Lul o (Prince et al., 1998)
(Wilson et al., 2007) o|,LKa 5 &3 gk 5
Bl gLl S Lods jlas glaasy

3555 6 YL O s, Shes 5 2l S

aA

40R0

»LS (Gossypium hirsutum L.) 4
Ll as” (Malvaceae) ¢S s o 5 51 ol
Ol e as ails 5 ool J guamms Ol e as OT
SOl (Lais 53 (gage R (£ e
U By R S S ET S ST
50558 5 IS5 S 3 6,8 s 5 pames
PEE T JC SV DU PRASTOIYY
S o e ) 45 S (e ol B
(Percival and Kohe, 1984) sl (35 2

ssEie s Lo bLE 5l ()l 53 (55
Slapldl g 4 di 5 (o) Ay J A5
Sl ety O el g o 4y (15
23 ST O gny 8 Cdlad 51 534S L]
SUT 51,8 o &g Bl o Lgsl 4l
c@@i},@;ﬂ@)a.w|@,‘ﬂ
A e Ay (Sl Sl (ST A5
S eSS olesl ale gole Gl 51,5
eS| S Jomn 5 ST ple glac Sl
S 7L Dl 5 S 5l e an 5L B s
22 S G g ol e azei 55 5351
3,8 o 3 Sl il i
(Igbal et al., 2007; Moconnell, 2004)

90 Ay ) (6,8 sl st 4
ot 0o Ly Sl
5w 3l S (Mepiquat chloride) S
S P P PRC. W o W
Sl okt oLl g el 53 A8
L;uaufv.,w 51 eslazwl .(Stewart, 2005)




-(Gossypium hirsutum L.) «z, #6,1 =57,

s o8 ber Jold T gle, 556
S sl 5 Gr 5 0K el s ¢ J L)
39 G5 L) oS 5 (G5
5ot s ol dle sl 1 el V0210
Cble U S SLO sy sn o alE Sl ey
S 5o 500 53 (e Hla 3 S
o B Osepn 5 S5 O3 5 AU
5o ¥ (S35l (Aals Ol e
Ao 300 Ol L Coslias ( ad IS i dn
)soau:_.w\.s)}_»wg:_éoyjﬁ.sﬁfﬂf
TAO/A 5 LI IS Sl Sn 1F/Y ol ialajT
3550l jan 314

P I GNP BT . Y
P L lain, S5yl o&ews by
,;M.Hafspgtj_u@t_ww
O s )3 SlaeS Sy o aole Sliigus I VY
wfjsjurl_?d\dfl_é-éj_usﬁ\_w
S bras s MG&JCL?JL-{;J{V“C
J_wr_k.dHAGDLMY' >y e,
LS a9V LSS ey el S sl
Bp e F oLl Gy P glyls

s 95 a1 ey 3135 505 55
S L 518051 e 5 S
Gl oSl Sb ol 1 cails Ol e 4,
35 e g 28 8 el g S 05100
5 Pl (Balas b a lae) 8 0o oy
4 g o 90 93 Jsvemee SIS
3 Sas 5055 Sype 40 YO 50 53 55

jrﬁ)}d}\&bﬁwbﬁ@j‘jjdf

a4

o L 5 ol plasl aalllas 55 s
93 oSt O gy 58 U3 jae (Jamili, 2001)
33 e dme HLSa 3w e VY LS
il 6 plisl el

S 5,8 5135 (Mottaki, 2005) S
s Jsb 53 S 050558 L ke O3 s
cade o g2 53 (o (o YO Oljm iy o)
SN el 22580 s Shes Sl 31 o
5 i 55w (Kakheki, 1999) S&Ls
30, Shas ol o gn (B0 5 8
Jdo amodd 55w slaasy b Al cw o5
335 45 5 g1 6 el V0 5 Sl
Aald o Caes NP LR s 5 aa e
s 5 33

>, 8as S5 gy e b anllles oyl
5 (Shre iy o5 ber > Sles ¢l
i Ll Ole dilate 5 WS 5058

B ~9s 9 3lge
Jsb L obae sLT sl 03 Shas i o
SPrE 3 S h B 00 5,3 TV LSl e
5t Jld aids Y 5 a3 T Lol e
5 2 VA SIST lab )y o 51 it ¢ Ui
e e YV 0T ¥l S5 O e oSSl
Sl S sl s a5 Ll
S U s S pH 5 s ey ST
2 S S o SlasT o LB
a3 Solas oS slaeS bl Cjb B

A5 Sl ) S



WAY Jle o) o)led Y=Y al” 5y 9 g5 (81034 dlxe”

(Ziaiian et al., 2007) 4

u::ﬁﬂ)@b)‘b)@‘bﬁw)))}“)}

Ls“’)-’})'*\'ﬂ)-’=(dj‘ﬁaﬂw/Jf.sjgb._o)x\..

sles slaas s pLii )l (LD se) 58 53 U
oIS 5 oolS 35 Iy el Ly ok
= e (Gwathmey and Craig, 2003)
Y'Y J_L)C)j:_w‘ﬁr‘)%ks‘ﬂ‘\{u.—ﬂ
s S J")U? (Stoneville 132)

2305 S 5o G5 e 5
o33 WD g aly 5 05 45 5 ¢ L)
5.0 JS) Sl Lt s dals 4
230k B0 sa )38 slaas g 0L 5
Ca il 05 s L AU e 55510
S G g o S e (Sl VA 5>
dm 595 3 edd ELOse,ea L g odd
JEVIEIVE | S W S I YNV PR 3
() JSK) ds zal S

23 O B 5 e o) 50
g Rl ) AU Sl an 55510
S 5 Loy sl ple I i
e o5 S gl e Gole 4 () JS8) s
e 59510 (—EL0 ) 92 Hlad )>
KW BUAL 7.3 PSR- G S I ¢
Ly LgL:a.:.,\_::Sv:_lé.;: Sl Olid 5 dali 4
Sl L (S0) LS Ol s S 5>
skl Bl lne, S0l wdy b
S o oS 1y Ay ) (laast L sl
(Wier et al., 1991; Stewart, 2005)

by a5 GL gl 5 ey
sk 4 Ul «ls 3 Shee (Gin) o o&ws
A s 68 T
Sheslaal Ly Lonesls il ls 4y o0
oSSl 1s pLssl MSTAT-C l 53l 5
78 Jlaz! o 5> LSD O3 L Lajles

o g b
sls Olis GJ”«.:L»)T e osls ulyls 4 e
5 Sy (B Do sa X o5, Jolize SIS
>, as o) 5 055 iS5 LB S35 (S
1) Izl e s U1 s Shas 5 iy S
SIS el SO Jsi) s Hls sae
A3 S35t N 2l D000 5

Sy J‘JL;IM 4...% L;‘.a):)j

L9 gl sl
Sorobes 03 Jole 035 4y 45 p LB
TNAUD dals an S 25 IS Sl s 5, ¥
555 il Jlowsl L L(V JK2) ws 5ol S
J)Jﬁu).ﬁﬁ?‘)w‘)bﬁﬁt\_ﬁ)‘uﬂg
PSS 55500 55 BLO s 50 sl
L0558 51 0T 15 25 6 by 36 51 (50



s

r\;)‘ A

..(Gossypium hirsutum L.)

K O33R 5 (5 Lo Ay el ST sl bl 4o =) Jsuler

Table 1. Analysis of variance for response of cotton cultivars to topping and pix hormone

a2 g gl 555 053 Jsl o 2 Shes £33 > Shes s JS 3 Shes > Slos wls 4y 3 Shes 0395
@7 AW
df Plant Boll weight First picking Second picking Total yield Lint Cotton seed Earliness
S.0.V. Sl g height yield yield yield yield
Replication IS 2 0.896 1.596 141927.083 820677.083 444375.000 0.622  436923.438 176.229
Variety (A) e 3 735.688"  1990.636"  2330347.222" 70430.556™  575625.000" 0.747"  143876.563™  572.95"
Topping and Pix (B) S5 S 3 9256.965"  178.338"  2175625.000°  135416.667"  386458.330" 0.631°  419403.646™  397.586"
AxB 5 5% B 9 63.354 154506 19122453707 384282.400™  165000.000" 0.8117"  418745.428™  231.623™
Error L 30 8.185 20.963 597760.417  474454.861 117986.110 0.204 354828299 97.354
C.V. (%) S kS g5 > 13.38 11.37 15.18 28.26 21.42 11.56 21.41 22.12
* and ** : Significant at the 5% and 1% probability levels, respectively. TN 31D Qe o 53 s gme oS4 T ST
ns: Not-significant s sma 8 MS
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Fig. 1. Response of stem height of cotton cultivars to topping and pix
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Table 2. Mean comparison of some traits for cotton cultivars in response to topping and

pix
BNy o555 053 o S o Shes Sl S 0235 Aoy
):(-)f,L;)JJ\ ()L&A)J(f}l’;)
(S
Treatment Bolls First picking Lint yield Ear liness
weight (g)  yield (kg ha™) (kg ha™) (%)
Sahel ol
Control dals 116hi 3417bc 2483¢ 69.5¢
Pix (15DAF) 1125 3417bc 2565bc 69.4c
Pix (30DAF ) 1133 3867a 2407cd 75.4a
Topping (30DAF) 151a 3800a 2317de 76.5a
Varamin = :mely9
Control dals 115ij 3067c 2250e 61.7¢
Pix (15DAF) 114ij 2883c 2002f 57.7f
Pix (30DAF) 120fg 3233bc 2695ab 64.5de
Topping (30DAF) 122f 3083c 2175¢ 63.8de
Bakhteghan Ky
Control dals 114 2067e 1898i 53.0g
Pix (15DAF) 126¢ 3483b 1785g 73.1b
Pix (30DAF ) 138d 3000c 2475¢ 64.3de
Topping (30DAF) 139cd 3107c 1980f 66.5¢cd
Mehr 380

Control dals 118gh 2550d 1972f 61.5¢
Pix (15DAF) 142¢ 3933a 2403cd 76.4a
Pix (30DAF) 146bc 3767a 2708a 72.7bc
Topping (30DAF) 120fg 3900a 2265de 78.0a

S35 720 Jlozm) el 53 13 sime 35 Bl 0 505T bl il &S 2t s S Bl 5115 4T (0 g a3 6 ba o Sobe

Il e

Means, in each column, followed by at least one letter in common are not significantly different at the
5% probability level-using Least Significant Difference Test.

DAF: Days after flowering.
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Fig. 2. Response of total lint yield of cotton cultivars to topping and pix

DAF: Days after flowering.
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Table 1. Analysis of variance for salt stress effect on some physiological characters of sunflower cultivars

Mean Square Sl e 5 SSka

ey e S sue b, b IS > s S Sl
@37 (Fo)azes” (Fin) st Moz 55 s sk
df  SPAD reading Initial Maximum OPSII Ion leakage RWC

S.O.V. el _ fluorescence fluorescence _
Replication IS 2 7.74 3.67™ 8.46™ 0.000079 0.12™ 0.23™
Salt (S) st 3 83.22" 35380.04" 1102420.13™ 0.00105™ 309.25" 14.57"
Variety (V) o6 29.017" 111712 368482.09" 0.000146" 165.64" 245"
SxV Gosix o3, 18 227" 1152.08" 42627.7" 0.000017"" e 0.54™
Error Ls 54 0.747 4777 5.514 0.00000868 0.194 0.039
C.V.(%) () s s 2.73 0.67 0.12 0.35 1.84 13.41

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

ns: Not- Significant
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Table 2. Mean of some physiological characters of sunflower cultivars in different salt

stress levels

s o Jos A5 e S €nS sl iy leysb e sl S5 Sas
r;) S (,‘1-» Pl 6"’") (FO) (Fm) I o
Salt Variety SPAD Ion leakage Initial Maximum OPSII
level reading (dsm™) fluorescence fluorescence
Farrokh 35.43ab 18.00p 297.66m 1601.66w 0.831a-d
Progress 31.83d-g 19.60no 317.01k 1941.661 0.833ab
Zaria 32.52de 17.78p 287.330 1705.33t 0.832a-c
2dsm’ Bilizar 3591a 15.28r 235.01r 1557.66z 0.823f-1
Hysun 33 33.30cd 19.010 281.66p 1655.50yu  0.826d-g
Armavirosky 35.90a 16.65q 262.66q 1822.330 0.832a-c
Euroflour 32.06d-g 26.73e 212.66s 1591.33x 0.835a
Farrokh 34.14bc 23.57h 311.011 1614.66v 0.829b-¢
Progress 30.63g-j 26.69¢ef 351.66f 2013.33k 0.830a-d
Zaria 31.53e-h 19.94mn 341.33h 1890.66m 0.827c-f
4dsm’ Bilizar 34.90ab 22.49i 283.66p 1576.66y 0.820h-k
Hysun 33 32.60de 20.65lm 332.00i 1741.33s 0.822f-]
Armavirosky 32.50gde 17.96p 342.33h 1834.66n 0.823f-i
Euroflour 31.20e-i 29.46¢ 235.33r 1602.00w 0.824e-h
Farrokh 34.13bc 26.60¢ 373.66d 2182.66d 0.816kl
Progress 28.66k 28.22d 362.33¢ 2031.33j 0.823f-1
Zaria 29.83i-k 21.67jk 346.66¢g 2038.66i 0.821g-k
6dsm’ Bilizar 32.434d-f 25.05¢g 294.66mn 1581.33r 0.816kl
Hysun 33 32.30m 22.471 334.011 1806.00p 0.817j-1
Armavirosky 30.83f-j 21.19kl 352.66f 2168.66¢ 0.814Im
Euroflour 30.16h-k 32.69b 292.66n 1743.00s 0.821g-k
Farrokh 31.50e-h 30.04c 393.66b 2323.33c¢ 0.814lm
Progress 26.831 29.94c 401.66a 2464.33a 0.820h-k
Zaria 26.731 22.26ij 353.66f 2118.66f 0.818i-1
8dsm” Bilizar 29.40jk 25.05¢g 389.66¢ 2108.00g 0.809mn
Hysun 33 31.50e-h 25.12¢g 354.33f 2044.00h 0.8141lm
Armavirosky 29.76i-k 25.78fg 361.66¢ 2350.33b 0.807n
Euroflour 28.83k 34.45a 322.33j 1796.33q 0.818i-1

I Sl e sl STl (glatals im0 505T el p Bl o S ke 5 oSG il (613 457 O g 5 ol 5 SObe
Means, in each column, fallowed by at least one letter in common are not significantly different at the 5% probability

level-Using Duncan’s Multiple Range Test.
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Table 3. Mean comparison for effect of salt stress on same physiological characteristics of sunflower

S5 g s S pala (Fo) aaS™ il 0 (Fin) sty il 58 IS 5 Ses ot Sed) (Ss LS Cusk) Gy Loy
Il s 5 (e 2 s
Salt levels ds m™ SPAD reading Initial fluorescence Maximum OPSII Ion leakage (ds m™) RWC (%)
fluorescence

2 33.85a 368.14a 2172.14a 0.830a 28.02a 89.75a

4 32.5b 336.66b 1935.95b 0.825b 25.41b 86.63b

6 30.99¢ 313.904c 1724.76¢ 0.818¢ 22.91¢ 84.7¢

8 29.22d 270.571d 1667.85d 0.814d 19.01d 81.37d

1 1 g sl A0 Jlezm| a3 STl (glatels o 050 5T bl jy A8l 0 i 3 (5113 7O g2 a3 ¢l Se
Means, in each column, fallowed by similar letter are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 4. Analysis of variance for grain yield
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Fig. 1. Mean seed yield of sunflower cultivar (Columns with similar letter are not significantly
different at the 5% probability level-using Duncan’s Multiple Range Test).

=5« 55 3 (Gao, 2006) IS S
SRV PUPEP S UPNEC U ¥
e oLt Ll 5 o Vb (a5 S Ol
YL ails 3 Shes L sl 55 plelis S

o Jes bl g 5 L A il s

\YY

O Ser 53138 b e g5
345 45 S 0L (Paknejad et al., 2007)
Ll 3, Shes o (Sucar o by oS
Y mmen 3 9 F/Fiy 3 Fy, Fiy sla el L
3 (Zelate and Yordanov, 2005) sls, 4 s



s> Slas 5 Jo3 )8 il s 2 6058 25 )

(J&A)zrf}:{)dl::&;
Grain yield (kg ha™)

a
b
[
i |
0 i
2 - & 2

(o ez s3) S5 7 shaw
Salt levels (ds m™)

Al B i s s S i) (S 55 Calies - ga o Ols KT &ls 3 Shae ke Y IS

{0 513 snn Sglis 0 Jlozm! edan 53 STl glatals o & 05T

Fig. 2 . Mean seed yield sunflower in different salt stress levels (Columns with similar letter
are not significantly different at the 5% probability level-using Duncan’s Multiple Range Test).
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Fig. 3. Mean of relative water content of sunflower cultivar (Columns with similar letter are
not significantly different at the 5% probability level-using Duncan’s Multiple Range Test).

92
90
83

|

- b
86 - c
84 |
82 | d
2 L
78
76 | . .

(o 2 s (53) S5 sl
Salt levels (ds m™)

Bl e B sl S aleisin) ()5 Caliben - glaw 53 013 ST oo ST (gl e oSole ¥ IS
{516 15 e g0 Jlozml a3 (S5 (glatals i 0 g05T ol

o o (gl g Aoy

RWC %

o o

Fig. 4 . Mean of relative water content sunflower different salt stress levels (Columns with
similar letter are not significantly different at the 5% probability level-using Duncan’s Multiple
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Table 1. Mean comparison for androgenic anthers, callogenesis and embryogenesis in

strawberry
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oS S &S5 5,4T () bes'Ly (3] &S5 5,4T (1) bes Ly )
() ()
Medium Hormone Androgenic Callogenesis Embryogenesis Androgenic Callogenesis Embryogenesis
treatment _ anthers (%) (%) %% anthers (%) % %%

T1 38.4cde 31.7ab 6.7ef 32.1cde 26.7cde 5.5def
T2 16.9fgh 15.4efg 1.6gh 36.9cd 19.6efg 17.3bc

MS T3 33.3de 16.7ef 16.7cd 56.7abc 35.3b 21.3bc
T4 40.4cd 22.4cde 18.0bed 14.3def 9.5gh 4.8ef
T5 27.4def 15.6ef 11.8de 34.8cd 14.6fgh 20.2bc
T6 28.1def 27.4abcd 0.7hi 38.3cd 32.3bcd 6.1def
T1 54.3abc 28.8abced 25.5bc 50.2bc 32.4bc 17.8bc
T2 59.6ab 33.5a 26.2b 53.9bc 31.7bcd 25.6b

HI T3 67.8a 30.4abc 37.4a 67.7ab 24.9def 42.8a
T4 32.7de 21.1de 11.6de 6.1f 6.1h 0.0g
T5 49.1bcd 22.9bcde 26.3b 70.5a 46.2a 24.3b
T6 18.3efg 15.6¢fg 2.4fg 14.9def 12.2gh 2.8f
Tl 6.3gh 6.3fg 0.0i 12.4def 0.0i 12.4cd
T2 0.0i 0.0h 0.0i 6.7f 6.7gh 0.0g

N6 T3 10.0fgh 3.3¢g 6.7ef 13.3def 6.7gh 6.7de
T4 3.3h 0.0h 3.3fg 10.0ef 6.7gh 3.3ef
T5 3.3h 3.3g 0.0i 6.7f 6.7gh 0.0g
T6 0.0i 0.0h 0.0i 12.5def 0.0i 12.5¢d

A1 s fme 5l 40 Jlaz] b O (glazals dim 3905 T bl s il o oS 2t O &S5 ol (61515 457 (O 52 2 53 (ol Sl
Means, in each column, followed by at least one letter in common are not significantly different at the %5 probability

level- using Duncan’s Multiple Range Test.
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ABSTRACT

Kiani, D., Moieni, A., and Jafarkhani, M. 2013. Effect of thermal and chemical pre-treatment on callogenesis of
anther culture in damask rose (Rosa damascena Mill.) and hybrid tea rose (Rosa hybrida). Seed and Plant Production
Journal 29-2 (1): 143-147 (In Persian).

Haploidy method through androgensis is highly important in breeding of many plants.
However, this method has not been successful in rose breeding, so far. In this research the
responses of two rose species (Rosa damascena Mill. and Rosa hybrida) to anther culture
were investigated by using some thermal and chemical pre-treatments. Results showed
that the anthers cultured in early to mid-uninucleate stages produced a favorable
callogenesis. The heat and heat-manitol pre-treatments caused cell death. The low
temperature pre-treatment (4 °C) for three days showed the best anther callogenesis among
all studied treatments. The application of heat and cold pre-treatments after anther culture
in HI medium for 4 days significantly improved the callogensis.

Key words: Rose, Damask rose, Androgensis, Anther culture, Pretreatment and
Callogenesis.
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ABSTRACT

Shahvali Kohshoor, R., Moieni, A., and Baghizadeh, A. 2013. Effect of cultivar, medium and plant growth regulators
composition on strawberry (Fragaria < ananassa Duch.) anther culture. Seed and Plant Production Journal 29-2 (1):
137-142 (In Persian).

Production of haploid plants is an efficiant method in plant breeding programs, genetics
and cytogenetics studies. Effects of cultivar, medium and plant growth regulators were
investigated on anther culture of strawberry. This study was carried out using two
commercial cultivars of satrawberry (Selva and Paros), three medium (MS, H1 and No6)
and different concentrations of IAA and BAP as factorial arrangement in completely
randomized design. Androgenic anthers (%), embryogenesis (%) and callogenesis (%)
were determinded and recorded after 30 days. Results showed significant differences
among treatments for studied traits. In the Selva cultivar, the interaction effects of the H1
medium and hormone treatments including T3 (2 mg I"' TAA + 1 mg 1" BAP), T2 (1 mg I
IAA+ 2 mg 1" BAP) and T1 (1 mg I TAA+ 1 mg I BAP) showed the highest androgenic
anthers (67.8%, 59.6% and 54.3%, respectively). In the Paros cultivar, the interaction
effect of H1 medium x hormone treatments including T5 (3 mg 1" TAA+ 2 mg "' BAP)
and T3 (2 mg I TAA + 1 mg "' BAP) showed the highest androgenic anthers (70.5% and
67.7%, respectively). Interaction of T3 x HI medium produced the highest embryogenesis
in both cultivars (Selva: 37.8% and Paros: 42.8%). This treatment was determined as
suitable treatment for anther culture in both cultivars.

Key words: Strawberry, Anther culture, Medium, Embryogenesis and Callogensis.
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ABSTRACT

Aminzadeh, F., Fattahi Moghaddam, M. R., Ebadi, A., and Hassani, D. 2013. Study of the trend of graft union
formation in minigrafting of walnut (Juglans regia L.). Seed and Plant Production Journal 29-2 (1): 131-135 (In
Persian).

Walnuts orchards in Iran are not uniform due to sexual propagation. Asexual
propagation including minigrafting will lead to uniform orchards and nut production. To
study the trend of grafting union formation in walnut some microscopic slides were
prepared in different time after 'Serr' cultivar was minigrafted on seedlings. Different
stages of grafting process including callus formation and development, necrotic layers
deterioration, cambium differentiation and vascular tissues formation in samples were
evaluated in 3, 7, 10 weeks; and 6 and 12 months after minigrafting. Results indicated that
successful minigraft was observed after 12 months in winter minigrafted seedlings.

Key words: Micrografting, Necrotic layer, Callus, Cambium and Vascular tissues.
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ABSTRACT

Saffari, R., Maghsoudi Mood, A. A., and Saffari, V. R. 2013. Effect of salt stress on chlorophyll fluorescence and

grain yield of some sunflower (Helianthus annuus L.) cultivars. Seed and Plant Production Journal 29-2 (1): 109-130
(In Persian).

To study the effect of salt stress on chlorophyll fluorescence and seed yield of
sunflower two experiments were conducted in greenhouse and field conditions in Shahid
Bahonar University, Kerman, Iran, in 2010. Seven sunflower cultivars including; Zaria,
Bilizar, Armavirosky, Euroflou, Hysun 33, Farrokh and Progress, and four levels of salt
stress; 2, 4, 6 and 8 ds m™', were studied as factorial arrangement in randomized complete
block design with three replications in greenhouse and as split-plot arrangement in
randomized block design in field conditions. Results showed that initial (Fy) and
maximum (F) fluorescence as well as quantum yield were significantly affected by salt
stress. lon leakage, relative water content and seed yield were also affected by salt stress.
Increasing salt stress level decreased all abovementioned attributes except Fy, Fy, and ion
leakage. Variety x salt stress interaction effect was significsnt on all of measured
characteristics except grain yield and relative water content. The highest grain yield
(2736.9 kg ha') was obtained from cv. Progress.

Key words: Sunflower, Chlorophyll fluorescence, lon leakage, Quantum yield and
Relative water content.
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ABSTRACT

Mirshekari, B., and Asparam Meshkinshahr, H. 2013. Response of cotton (Gossypium hirsutum L.) cultivars to
topping and plant growth regulator. Seed and Plant Production Journal 29-2 (1): 97-108 (In Persian).

To study response of cotton (Gossypium hirsutum L.) cultivars to topping and pix as a
plant growth regulator an experiment was conducted in Parsabad, Moghan region of Iran
with four cultivars included Sahel, Varamin, Bakhteghan and Mehr and topping at 30 days
after flowering (DAF), pix spraying at 15 and 30 DAF, and a treatment with neither pix
nor topping as control. Results indicated that Sahel had good response to pix spraying at
30 DAF and could increase lint yield up to 210 kg ha™ when compared to the control. For
Sahel cultivar that was sprayed and topped at 30 DAF, cotton plants matured earlier, but
other treatments especially control plots matured later. Pix sprayings and topping had no-
significant effect on plant height of Varamin, and there was not significant difference
among treatments for earliness. Bakhteghan sprayed with pix at 30 DAF was earlier by
78%. Response of Mehr to spraying was better than topping, and after treatment its yield
improved (1015 kg ha™") as compared to the control. Mehr in topping at 30 DAF with 78%
earliness was earlier than other cultivars. It is concluded that cotton stem topping of 10-15
cm and pix spraying may decrease plant height and increase earliness and yield of Sahel,
Bakhteghan and Mehr cotton cultivars.

Key words: Earliness, Lint yield, Hormone spraying, Flowering and Plant height.
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ABSTRACT

Bafandeh Rozbahani, A. 2013. Evaluation of quantity and quality of forage in intercropping of vetch (Vicia panonica)
and grasspea (Lathyrus sativus) with annual grasses under rainfed conditions of Markazi province in Iran. Seed and
Plant Production Journal 29-2 (1): 81-95 (In Persian).

To evaluate and compare the quantitative and quality of forage in vetch and grasspea
intercropping with annual grasses under rainfed conditions of Markazi Province, an
experiment was carried out in 2008-2009 and 2009-2010 growing seasons in dryland
agriculture field station, Agriculture and Natural Resources Research Center of Markazi
Province, Frahan, Tafresh, Iran. Randomized complete block design with three
replications was used. Treatments included: pure culture vetch (Vicia Panonica), grasspea
(Lathyrus Sativus) with a density of 250 seeds m™ and annual grasses included triticale
and annual lolium (Lolium multiflorium) with a seed density of 400 seed m™ and the ratios
of various intercropping; legumes 75% + grass 25%, legumes 50% + grass 50%, legumes
25% + grass 75%. Intercropping vetch 50% + triticale 50%, grasspea 25% + triticale 75%,
grasspea 50% + triticale 50%, vetch 25% + triticale 75%, vetch 75% + triticale 25% and
grasspea 75% + triticale 25% with 5615, 5520, 5461, 5130, 4718 and 4693 kg ha™ had
higher dry forage yield, respectively. Grasspea 25% + triticale 75% with 805 kg ha™ had
the highest protein yield. Land equivalent ratio (LER) of the intercropping treatments were
larger than the unit. The intercropping treatments grasspea 50% + triticale 50% and
grasspea 25% + triticale 75% for dry forage with 1.43 and 1.42, and for protein yield
grasspea 25% + triticale 75% and grasspea 50% + triticale 50% with 1.66 and 1.47 had
higher LER, respectively. It is concluded that with intercropping vetch 50% + triticale
50%, grasspea 50% + triticale 50% and grasspea 25% + triticale 75% considerable forage
can be produced. These intercroppings are suitable alternative for fallow practices
following wheat in drylands in Farahan region of Markazi Province in Iran.

Key words: Legume, Triticale, Forage yield, Protein and Land Equivalent Ratio.
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ABSTRACT

Aien, A. 2013. Effect of eliminating of irrigation at different growth stages on seed yield and some agronomic traits of
two sesame genotypes. Seed and Plant Production Journal 29-2 (1): 67-79 (In Persian).

This study was carried out as factorial arrangement in randomized complete block
design with three replications in two years (2006 and 2007) in Jiroft and Kahnouj
Agricultural Research Center, Jiroft, Iran. The first factor was eliminating of irrigation at
different growth stages at five levels: 1- eliminating irrigation from 4-6 leaf stage to prior
to flowering, 2- eliminating irrigation from 4-6 leaf stage to full flowering, 3- eliminating
irrigation from flowering to the end of the growing season, 4- eliminating irrigation from
4-6 leaf stage to prior to flowering and from flowering until the end of the growing season,
5- Full irrigation based on 100 mm evaporation from class A pan (control), and the second
factor was sesame genotypes, local Jiroft variety and JL-13 line. Branch plant™, capsule
plant”, seed capsule™, 1000 seed weight, seed oil content, plant height, biological yield,
seed yield and harvest index were measured. Results showed that eliminating of irrigation
at different growth stages significantly affected seed yield, capsule plant’and seed
capsule”, 1000 grain weight, branch plant”, plant height, biological yield and harvest
index. Eliminating of irrigation at different growth stages significantly reduced grain yield,
yield components, branch plant”, plant height, biological yield and harvest index. The
least reduction rate in seed yield, yield components, lateral branches, plant height,
biological yield and harvest index was recorded in eliminating of irrigation from 4-6 leaf
stage to prior to flowering, and it had the highest seed yield following the control.
Eliminating of irrigation from 4-6 leaf stage to prior to flowering and from flowering to
the end of growing season had a considerable impact on seed yield and yield components
and had the lowest seed yield. JL-13 line produced higher seed yield under stress and non-
stress conditions.

Key words: Sesame, Seed yield compoments, Lateral branch, Commencement of
flowering and Biological yield.
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ABSTRACT

Bahari, M., Hosseinpour, T., and Rafiee, M. 2013. Effect of delayed sowing on grain yield and some agronomic traits
of wheat genotypes. Seed and Plant Production Journal 29-2 (1): 47-66 (In Persian).

To assess the response of differen wheat genotypes to delayed sowing field experiments
were conducted in Khorramabad research station during 2008-2010 growing seasons. Two
sowing dates (Nov.10and Dec.11) as main plots and 16 wheat genotypes as sub-plots were
arranged as split plot in randomized complete block design with three replications. Results
showed that effect of year, year x sowing date and year x genotype was significant on
some characteristics, but the effect of sowing date and genotype was significant for most
of traits. Delayed sowing caused reduction of grain m™, spike m™, plant height, days to
heading and days to maturity and grain yield. Deleyed sowing reduced grain yield about
29 kg ha'd”". Durum wheat cv. Dena and bread wheat lines S-83-3, S-83-4 and S-84-14
with average grain yeild of 6148, 6412, 6679 and 6036 kg ha'l, respectively, were suitable
for delayed and optimum sowing dates. There was significant positive correlation between
grain yield and some of the traits. The highest correlation coefficeint was observed
between grain yield and grain m? (r = 0.707). Although there was no significant
difference between the average grain yield of durum and bread wheat, genotypes however,
changes (%) in grain yield of durum wheat was less than bread wheat in delayed sowing
date.

Key words: Sowing date, Bread wheat, Durum wheat, Grain yield, Grain m” and
Spike m™.
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ABSTRACT

Yasari, T., and Shahsavari, M. 2013. Prediction of phenological development stages of safflower cv. Goldasht based
on temperature and day length in Isfahan region in Iran. Seed and Plant Production Journal 29-2 (1): 31 -46 (In
Persian).

Modern agriculture often needs exact information about occurrence of crop
phenological development stages that have many applications. Data from sowing date
trials conducted in the Kaboutarabad Agricultural Research Station, Isfahan during 2003-
2009 were used to develop models for estimating phenological development stages of
safflower cv. Goldasht. To estimate duration of each phenological development stage, the
period of each stage were used as the dependent variable and various temperature
variables, day length and combination of these variables as the independent variable in a
step-wise regression analysis. A step of regression analysis was considered appropriate,
when the highest R* was accompanied by the significant (p< 0.05) regression coefficient
and partial R%. The number of days from sowing to emergence, emergence to the
commencement of heading, emergence to flowering, emergence to maturity and flowering
to maturity were affected by sowing dates. Phenological development stages reduced as
temperature increased. Day length had the highest effect on emergence to the
commencement of heading and emergence to flowering periods and these periods reduced
as day length increased. Tiean and Ty variables were entered in the regression model and
explained about 89% of variation of duration of sowing to emergence. Duration of
emergence to the commencement of heading was explained by DL X Ty, and DL x T? .,
with accuracy of %88. DL x Ty,.x was entered in the regression model and explained about
%95 of variation of duration from emergence to flowering. DL x Tp.x and T2mean
explained the highest variance (85%) of duration from emergence to maturity. T, was
the only variable entered in the regression model and explained about 58% of variation of
duration from flowering to maturity.

Key words: Sowing date, Phenological stage, Flowering and Maturity.
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ABSTRACT

Faraji, A., and Arzanesh, M. H. 2013. Response of two canola genotypes to plant growth promoter bacteria
(Azospirillum spp.): seed yield and its components, dry matter and harvest index. Seed and Plant Production Journal
29-2 (1): 17-29 (In Persian).

To study the effect of plant growth promoter bacteria (PGPB) (Azospirillum spp.) on
yield and yield components, dry matter and harvest index of two canola (Brassica napus
L.) genotypes, an experiment was conducted at Agricultural Research Station of Gorgan
during 2009-10 growing season. The experiment was arranged as factorial in
randomized complete block design with three replications. Eight fertilizer treatments (1-
Control, without fertilizer and bacteria, 2- Fertilizer recommendation with soil test, 3-
50% of fertilizer recommendation, 4- AZ1 bacterium, 5- AZ10 bacterium, 6- 50%
fertilizer recommendation + AZ1 bacterium, 7- 50% fertilizer recommendation + AZ10
bacterium, and 8- 50% fertilizer recommendation + AZ1 and AZ10 bacteria), and 2
canola genotypes (Hyola401 and L6) were included in factorial arrangement. Results
showed that the effect of fertilizer treatments was not significant on pod number plant”
and seed number pod'l, However, it was significant on seed number m>, 1000-seed
weight, seed yield, aboveground dry matter at physiological maturity and havest index.
The application of bacteria had a positive role to increase 1000-seed weight of canola
genotypes. Fertilizer recommendation with soil test treatment had the highest seed yield
(2892 kg ha™"). There was no significant difference between fertilizer recommendation
with soil test and 50% fertilizer recommendation + AZ1 bacterium, and 50% fertilizer
recommendation + AZ1 and AZ10 bacteria which showed the positive effect of AZ1
bacteria on seed yield of canola. Fertilizer recommendation with soil test had the highest
aboveground dry matter at physiological maturity (9140 kg ha™"). On the other hand 50%
fertilizer recommendation + AZ1 bacterium had the highest harvest index (31.9%). Seed
yield and harvest index of L6 was significantly higher than Hyola401. The mean seed
yield of Hyola401 hybrid and L6 was 2258 and 2504 kg ha™, respectively. The results of
this study showed that AZ1 bacterium had positive effect on increasing canola seed
yield.

Key words: Canola, Seed number m™, 1000 seed weight, Seed yield and Physiological
maturity.
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ABSTRACT

Karami, F., and Rezaei Nejad, A. H. 2013. Effects of late spring frost on fruit yield and some physiological traits of
apricot in kurdistan province in Iran. Seed and Plant Production Journal 29-2 (1): 1-15 (In Persian).

One of the major problem in apricot production is serious damages of flower buds and
developing fruits due to late spring frost. Selection of cultivars with lower yield fluctuation in
spring frost prone areas is important. Therefore, the objective of this research was to evaluate the
effects of late spring frost on fruit yield, phenological and physiological traits of 26 apricot
cultivars in orchard conditions. The experiment was carried out in randomized complete block
design with three replications in Garizeh agricultural reseach station, Sanandaj, Iran, in 2007 and
2008 growing seasons. Spring frost damage was observed as blackening of flower pistil and young
fruit seed. Results showed significant (p<0.01) differences among cultivars in all measured traits.
“Dorosht-e-Malayer” cultivar had the earliest flowering time and the longest flowering period as
compared with other cultivars. “Ghermez-e-Shahroud” cultivar showed the highest frost injury.
Although “Jahangiri” showed the highest fruitset (9%22.88), but “Tilton” had the highest fruit yield
(22.66 kg tree’). “Ghamishlu” cultivar had the latest flowering time, the lowest fruitset (4.87%)
and fruit yield (2.67 kg tree). Results also indicated that the range of flowering date among
apricot cultivars was narrow (7 days), and late flowering cultivars had lower fruit yield. Fruit set
showed significantly (p<0.01) positive correlation with yield, proline and K™ contents. Cultivars
with higher proline and K" contents showed higher fruit sets and lower yield fluctuations under
spring frost conditions, perhaps due to higher cold hardiness. “Tilton”, “Royal”, “Dorosht-e-
Malayer”, “Ghorban-e-Malayer”, “Hashtalui”, “Khorramta 1” and “Khorramta 2 apricot cultivars
are suitable for spring frosts prone areas.

Key word: Local variety, Fruitset, Proline, Phenology and Potassium.
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