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Table 1. Analysis of variance in Lattice square(5*5) with 2 replications
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Yield ENVLIRWIY.S Oy y (py5) 4ils NN Agr s (o s55Lw) 3! sov
(Kg/h) Days to 50% Days to 100 seed No. seed/ No. pod Plant height df
flowering maturity weight (g) pod /plant (cm)
632062.7 1.62 0.08 0.231 0.045 6.19 2085 1 (Rep.) 5,55
330851 * 7.77 ** 89.18 ** 4521 ** 2.89 ™ 6.72"™ 354 ** 24 oudgazal ¢p¥
oub Al S
530884.7 1.22 0.08 12.94 2.61 5.98 65 8 e ) *
BB
2ol olad!
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(Error)
13.01 6.8 6.2 7.17 14.16 10.82 13.97 - CV%)
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ns: Non-significant; * and **: Significant at 1% and 5% probability levels, respectively
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Table 2. Mean comparison of Chitti bean lines traits

5 okS) o o

o s G 39, olosy U 39, olosy aildVer 39 &1 oluss VL Slus g glai,l
o
(Klge/h) Days to 50% Days to 100 seed No. seed/pod No. po& /plant Plant height Line
flowering maturity weight (g) (cm)
2417 abe 68 d 99¢g 37.75 abed 4.9 abed 22.1 abe 60 def 1
2417 abe 68 d 104 ¢ 39 abc 5.1 abe 21.1 abe 66.4 bede 2
3321 abc 68 d 9g 33.40 cdef 4.4 abed 19.9 abed 59.5 ef 3
2667 abc 68 d Mg 7038 abc 4.7 abed 23.80 abed 70 bede 4
2817 abc 69 cd 100 f 2495 ¢ 4.8 abed 22.40 abcd 58.8 ef 5
2425 abe 71b 100 f 28.05 fg 5.2 abe 19.80 abc 66 bede 6
2508 abc 70 be 104 e 34.70 bede 4.9 abed 22.70 abc 58.1ef 7
2296 abc 68.50 cd Mg 37.80 abcd 4.2 abed 21.60 abc 59.2 ef 8
2242 be 71b 116 a 4375 a 3.44d 18 ¢ 96.6 a 9
3166 abc 70 be 116 a 4395a 4.1 abed 20 abc 81.6 abcde 10
3483 a 76 a 113 b 40.85 ab 4.3 abed 21.30 abc 94.8 a 11
2958 abc 68.50 cd 113 b 39.25 abe 3.6cd 18.90 be 78.4 abcde 12
2367 abe 69 cd 110d 34.80 bede 9.4 abed 25a 60 def 13
2671 abe 68.50 cd Mg 37.80 abed 3.7cd 20.70 abc 63.2 bede 14
3295 abe 68 d 104 ¢ 37.55 abed 4.5 abed 22.10 abc 61.7 cde 15
3429 ab 70 be 116 a 38.80 abc 4.4 abcd 18.20 be 86 ab 16
2675 abe 68 d Mg 37.55 abed 5.2 abe 21.20 abc 60.2 def 17
2754 abc 68.50 cd 110d 35.40 bede 55a 23.70 ab 78.1 abcde 18
2125 ¢ 70 be 112 ¢ 38.40 abc 4.6 bed 18.20 be 84.4 abc 19
3196 abc 69.50 bed 116 a 31 defg 4.1 abed 19.90 abc 69.1 bede 20
2821 abc 68.50 cd 110d 34.90 bede 3.8 bed 22.10 abc 66.3 bede 21
3163 abc 68 d Mg 37.85 abed 37cd 22.30 abc 63.9 bede 22
3254 abe 69 cd 113 b 37.55 abed 4.7 abed 20.10 abc 83.2 abed 23
3042 abc 64.50 ¢ 110d 28.80 efg 4.9 abed 20.90 abc 379 f COS16
2488 abc 71b 104 ¢ 28.15 fg 5.4 ab 19 be 64.5 bede (Talash) M

Means by the uncommon letter in each column are significantly different.
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Table 3. Analysis of variance traits in experiment

(MS) ©las yo (rSilso
&ls o Slos . . oy . . AN . ; Ll aaas - .
s 5uls) 4ildYee 39 o 39 Al slaxy EMIRIREY =55 sasli sluxs G 39, oluss o7 4y i olie
»eSeks _ 1S gy . . . T P, g
(lsa () Seed e agr 5o b By GBS o y3b- df SOV
0,
Seed yield 100 seed protein No. No. No. Days to 50%
(Kg/h) weight (g) (%) seed/pod pod/plant branches/plant flowering
0.485 61.498 0.011 0.082 4.860 2.535 9.444 3 Rep ,I,55
0.837 ** 22.352 ** 0.671 ** 0.278%* 30.683 ™ 1.02™ 100.833** 11 Line .y
0.188 5.553 0.020 0.041 25.103 0.651 13.490 33 Error oLl
18.41 4.75 3.5 4.6 36.5 17.50 5.42 CV (%)

Ao, 055 5w oz Jlei! s )0 o e o pay B g s xey8 ms
ns: Non-significant; * and **: Significant at 1% and 5% probability levels, respectively
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Table 4. Mean comparison traits in Chitti bean lines and cultivars

Al o Slos _ G 39, olaxi wlis
_ (p,5) aldVerryig ao piigpg ey B pabol A a Bl dig 0 o8 el ) .
(2 0 55ks) . . LW traits
i 100 seed weight Seed protein No. No. No. oy
Seed yield @) (%) seed/pod pod/plant branches/plant Days to 50% o
(Kg/h) flowering Line
3274 a 514 a 2145 ef 450 20.5 ab 55a 67.25d 1
1860 d 52.13 a 27.09b 4.6 ab 12.35b 4.7 ab 81.25a 2
1899 d 48.22 abc 27.8 ab 4.15 be 15.8 ab 4.1 ab 76.75 ab 3
2511 bed 49.78 ab 2720 4.25be 17.45 ab 5.3 ab 70.25 cd 4
3015 ab 50.72 a 21.15fF 4.6 ab 18.5 ab 3.9 ab 70 cd 5
1954 d 51.28 a 27.53 ab 4c 18.2 ab 4.8 ab 74.25 be 6
2194 cd 48.2 abc 256¢ 5a 23 ab 4 ab 71.25 bed 7
2720 abe 52.03 a 22.6¢ 450 16.3 ab 4.5 ab 68.75 cd 8
2006 d 49.13 ab 2878 a 4.3 be 28 a 5.7 ab 72.75 bed 9
2445 bed 4485 ¢ 244 cd 450 18.7 ab 5.1 ab 68.25 cd (COS16) 10
2370 bed 46.15 be 252 ¢cd 3.5d 17 ab 4.1 ab 82.25a (Talash) 11
2046 cd 5142 A 239d 450 19.9 ab 340 69 cd (Local)12
623 3.38 0.203 0.44 11.03 1.77 5.28 LSD

Means by the uncommon letter in each column are significantly different.
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Table 5. Analysis of variance traits in experiment comparison yield with 7 lines
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Table 6. Mean comparison traits in seven Chitti bean genotypes
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Means by the uncommon letter in each column are significantly different.
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Table 7. Fenotype correlation coefficients between traits in Chitti bean lines
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ns: Non-significant; * and **: Significant at 1% and 5% probability levels, respectively
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Table 8. two year mean yield comparison of Chitti bean in stations
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Abstract
This study was carried out to purify Chitti bean cultivars. In the first year, 11 populations were collected

from main Chitti bean cultivating areas. Based on some criteria such as higher yield, earlier maturity, more
pods and tolerance to pests and diseases, single plants were selected. In the second year, seeds of each
selected single plant as well as controls (Talash and COS16) were managed to compare in a preliminary
yield trial. 23 lines were chosen based on the traits as mentioned above. In the third year, these lines along
with two controls were planted in a 5*5 square Lattice design in two replications. From this experiment, nine
superior lines were selected. These lines along with three controls were compared in a RCBD with 4
replications to distinguish the best lines. In the fifth year, from the 6 last year selected lines, three pure lines
showed good performance to be selected. To determine environmental compatibility, yield and other
agronomic traits, these three lines and four native pure lines from Fars province were evaluated. Results
showed that there were significant differences among lines. Z1 from Zanjan and E10 and E9 from Eghlid
were the best lines with 2546, 2328 and 2313 kg/ha seed yield, respectively.

Key words: Chitti bean, Cultivar, Purify, Yield
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Table 1. Name and origin of studied 64 Kabuli type chickpea genotypes

gl oS i 35 0)lod slice gl oS i 35 0)lod slice
Genotype code  Genotype No.* Origin Genotype code  Genotype No. Origin
2 12-071-01834 Karaj 318 12-071-03846 Jiroft
12 12-071-01952 Karaj 323 12-071-03852  Torbat Jam
16 12-071-01972 Karaj 325 12-071-03854 Torbat Jam
22 12-071-02090 Karaj 328 12-071-03859  Torbat Jam
23 12-071-01837 Gazvin 335 12-071-03871 Torbat Jam
29 12-071-02270 Esfahan 345 12-071-03884 Torbat Jam
36 12-071-02316 Esfahan 356 12-071-03899  Torbat Jam
38 12-071-02351 Gochan 357 12-071-03900  Torbat Jam
56 12-071-02740 Shiraz 369 12-071-03915  Torbat Jam
59 12-071-02940 Ardabil 370 12-071-03916  Torbat Jam
109 12-071-06678  Mamghan 375 12-071-03922  Torbat Jam
120 12-071-03585 Karaj 394 12-071-03946  Torbat Jam
128 12-071-03718 Urmia 403 12-071-03753  Torbat Jam
129 12-071-03746 Urmia 466 12-071-04043 Esfahan
139 12-071-03885 Torbat Jam 473 12-071-04052 Dare Gaz
154 12-071-03641 Karaj 474 12-071-04053 Dare Gaz
187 12-071-03686 Urmia 478 12-071-04063 Esfahan
198 12-071-03703 Urmia 490 12-071-04084 Ardabil
216 12-071-03725 Urmia 492 12-071-04091 FAO
233 12-071-03746 Urmia 508 12-071-06885 Urmia
235 12-071-03749 Urmia 511 12-071-06888 Urmia
236 12-071-03750 Urmia 512 12-071-06889 Urmia
239 12-071-03753 Urmia 525 12-071-06903 Urmia
245 12-071-03760 Jiroft 534 12-071-06912 Ardabil
259 12-071-03776 Jiroft 552 12-071-06931 Miyaneh
269 12-071-03788 Jiroft 555 12-071-06934 Urmia
284 12-071-03805 Jiroft 563 12-071-06942 Khoy
289 12-071-03811 Jiroft 606 12-071-06985 Mahan
306 12-071-03831 Jiroft 629 12-071-07007 Esfahan
307 12-071-03832 Jiroft 642 12-071-07021 Bam
308 12-071-03833 Jiroft 998 Control Jam
317 12-071-03845 Jiroft 999 Control Korosh
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Table 3. Factor analysis using Varimax rotation for Kabuli type chickpea genotypes

Traits s Jol Jele pgs Jole pew Jole el Jole STyl o
(First) (Second) (Third) (Fourth) Communality

DF oS ao 30 b g, Slass -0.034 -0.060 0.888 -0.148 0.816
DP B 2,30 b 5, olows -0.081 -0.115 0.878 0.073 0.795
SPI Agy o ails ol -0.644 0.629 0.033 0.395 0.968
PP Wy 40 5 O Slass -0.399 0.838 -0.147 -0.068 0.888

100SW als) -+ 559 0.864 0.207 -0.316 -0.139 0.909
SPW M L il 35 0.372 0.844 -0.282 0.148 0.952
BY Sessdsm o Slos 0.260 0.854 -0.018 -0.244 0.858
SY Wy o als o,Slas 0.345 0.843 -0.307 0.175 0.955
HI ol pasls 0.144 0.055 -0.339 0.801 0.779
PH a5 glis)| 0.449 0.447 -0.069 -0.211 0.451
NB Lol slaasls sluss 0.171 0.485 -0.088 -0.475 0.498
BW ol asls L3 0.278 0.633 0.251 -0.176 0.571
SPo W o ails ol -0.407 -0.132 0.248 0.749 0.807
PL A Jobs 0.870 0.170 0.059 -0.032 0.790
PW NP 0.917 0.153 0.062 0.007 0.868
SL als Jsb 0.562 0.145 -0.490 -0.387 0.726
SW @l jlas 0.872 0.140 -0.162 -0.070 0.810

Eigen values oy polae 6.508 3.318 2.090 1.524 -
Cumulative of e s S0 38.284 57.804 70.099 79.064 -

variance (%)

DF= Days to 50% flowering; DP= Days to 50% podding; SPI= Seeds per plant; PP=Pods per plant; 100SW = 100-seed weight; SPW= Seed and pod weight;
BY=Biological yield per plant; SY= Seed yield per plant; HI= Harvest index; PH= Plant height; NB= Number of main branches; BW= Main branch diameter;
SPo= Seeds per pod; PL=Pod length; PW= Pod diameter; SL= Seed length; SW= Seed diameter
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Fig. 1. Distribution of Kabuli type chickpea genotypes on the basis of the first and the second components
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Fig. 2. Classifying dendrogram in Kabuli chickpea genotype based on morphological traits
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Table 4. Result of discriminant analysis to confirmation Kabuli chickpea genotype classification

G09S (Group) og,5 slas! Nigres

Grouping 1 2 3 4 5 Total

1 26 0 0 0 0 26

2 0 17 0 0 0 17

Sum) ggoxe 3 0 0 6 0 0 6

4 0 0 0 6 1 7

. 5 1 0 0 0 8 8
Main) L 1 100 0 0 0 0 100
2 0 100 0 0 0 100

%) %oy 3 0 0 100 0 0 100

4 0 0 0 85.7 143 100

5 0 0 0 0 100 100

—
<
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Table 5. Canonical structure matrix of studied traits in Kabuli chickpea genotype

(Canonical varieties) S¢S o o

Traits Ol
1 2 3 4

DF VLRV T HEPPRORV, -0.031  -0.137 0.143 0.364"
DP PO 3,30 b e, 0l -0.013 <0204 0257 0.460"
SPI g yo asls olaws 0713 0378  -0.135  -0.050
PP g 0 5 e olas 0.439" 0.304 -0.210  -0.010
100SW als e 39 -0.104  0411"  -0.052  -0.224
SPW M L ails 39 0.177 0538 -0.116  -0.136
BY Soiedow o Slas 0.145 0.521°  -0.065 0.058
SY a0 ails 5 ,Shee 0.179 0491 -0.107  -0.211
HI csls y asls 0.046  -0.003  -0.031  -0.260"
PH wg gl 0.011 0.198"  0.005  -0.186
NB kol sloaslis slass 0015 0207 0207  -0.065
BW kol asls s 0.058 0355 -0.407° 0257
SPo B o il slows 0.090  -0.364"  0.181 -0.012
PL 3l Jsb 0.102  0.344"  -0.052  0.147
PW e lad -0.108 0288  -0.114 0.118
SL als Jobo -0.075  0462°  -0.200 0.098
SW als lad 0.117 0472 0193  -0.237
Eigenvalues oy polie 15325 1761 0.368 0.251
Cumulative of variance (%) (ST s 0y 86.6 96.5 98.6 100.0
Canonical Correlation SoplS Ko 0.969"  0.7997  0.519°  0.448™

¥
>_§...:54l5 o g Clo o yo oo live M’" . L}J)JYL :
*: Largest absolute correlation between each variable and any discriminant function
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Table 6. Mahalanobis distance between clusters

(Group) o9, 1 2 3 4 5
1 0
2 26.348 0
3 67.023  93.246 0
4 28.491 53.383  45.566 0
5 39.002 63.788 33.015 30.803 0
cluster
- (o3
10 32
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Fig. 3. Classification of Kabuli chickpea genotype based on significant canonical variables
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Table 7. Groups analysis of variance based on studied traits

Variance
Traits o P95 om owbsly (29550950 bl
Between group Within group
d.f. ERHECSS 4 59
DF XV RV R PR RS 6.970™ 7.663
DP  ouddl wopobd- b 5, olows 11.923™ 5.276
SPI W 5o ails olass 8886.954" 74.851
PP D 5o 7 O ol 3533.081" 76.439
100SW wls -+ (5 98.203" 13.990
SPW e b als o3 266.383"" 18.062
BY Soislsm o Shas 515.954" 43.606
SY Gy als o,Slas 154.438™ 11.234
HI cuilsy sasls 38.011™ 51.264
PH Wy glis )| 14.423 ™ 12.271
NB el slaasls olaws 0.067™ 0.047
BW ol asls L 1.355™ 0.261
SPo M 5 ails olaw 0.162" 0.030
PL RENENR 12.183° 2.196
PW NENERNR: 3.104" 0.631
SL als Jsb 2.1217 0.300
SW als las 1.532" 0.165

DF= Days to 50% flowering; DP= Days to 50% podding; SPI= Seeds per plant; PP= Pods per plant; 100SW = 100-seed weight; SPW= Seed and pod weight;
BY= Biological yield per plant; SY= Seed yield per plant; HI= Harvest index; PH= Plant height; NB= Number of main branches; BW= Main branch diameter;
SPo= Seeds per pod; PL= Pod length; PW= Pod diameter; SL= Seed length; SW= Seed diameter

00,085 5 iy Jleizl ol 10 o poe ol pae e ol Sy

g % NS

ns, * and **: Non-significant, significant at 5% and 1% levels of probability, respectively
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Table 8. Cluster analysis in Kabuli chickpea genotypes

Traits o Vog,s Yogs ¥og)s Fogs LXIT I oSk
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Total Average
Number of i 55 ol 26 17 6 7 8 64
genotype i
DF PF 0o j0B8¢ G 59, olass 9337%+288 9412319  92.00°+1.41  93.14™+244  95.06°+2.29 93.63 £2.79
DP SPOBME duoyobe U jgy0la 10227°42.69 102684227  101.08°+0.86  102.00°+1.87  104.50°+1.83 102.52 +2.39
SP1 ag 0 Ao Slaxs 107.63%48.44  8543°+793  160.54°+1031 126.05°+5.60 142.84°+1140  113.11+25.19
PP ag y0 3 OO Slas 90.929+9.82  7426°+796  12142°49.76  11329°+4.00  99.36 °+8.58 92.85+17.20
100SW &loYesyig 19.03%+4.36  19.13°+£3.92  1530°+2.85  19.83°+2.73  12.12°+1.62 17.93 £4.40
SPW M b &ls 339 2622°+4.88  2140°+3.81  31.21%+459  33.87°#3.37  22.32°43.05 25.81+5.82
BY S 5elgw 0,5 os 40224750  33.799+6.00  45.15°+6.06  52.10°+7.84  34.59 237 39.57+8.58
SY ag y &ils 5, Khas 2025°43.72  1630°43.36  2434%43.16  25.56°42.47  17.33™42.66 19.80+4.51
HI o g s ls 50.41°49.12  48.36°+4.52  54.12°+4.66  49.65°+526  50.10+7.02 50.09+7.10
PH ag gl 4327°%44.02  42.16%+3.58  4321°+2.83  44.11°#3.20  40.80*+1.43 42.7543.52
NB Shol sasls oluss 3521015 3.51%*0.22 3.58 1035 3.64°+0.21 3.39°+0.23 3.52+0.22
BW slol a5 Jhs 5.07%+0.52  5.07°+0.59 5.42 % +0.44 5.882+0.53 4.80°+0.23 5.16£0.57
SPo G 4o ails Slaxs 1.20%+0.21 1.16 ©+0.12 133%®+0.15 1.10 € +0.06 1.44°+0.19 1.2240.20
PL G Jgb 20.03%+1.32  2041°+1.44  18.44°4201  20.81°+1.39  18.11°+1.74 19.83+1.68
PW G s 9.58 " +0.84 9.88 * +0.86 8.82°+0.75 9.89 % +0.76 8.65°+0.45 9.51+0.89
SL &ls Jab 786 +£0.55  7.96 °+0.49 7.47 % £0.65 8.37 % +0.64 7.00 °+0.51 7.80+0.64
SW &lo ylad 6.08™+0.44  6.15°£0.40 5.71°+0.40 6.24"+0.26 5.24°+0.40 5.98+0.50

Wl oo b (o e gles o 00 Lol el j0 Sls (glassloaiz (g3l bl 5 25l FoaS b (S i gy a5 g polie sy o o
Means by the uncommon letter in each row are significantly different according to Duncan's multiple range tests (5%).
DF= Days to 50% flowering; DP= Days to 50% podding; SP1= Seeds per plant; PP=Pods per plant; 100SW = 100-seed weight; SPW= Seed and pod weight;
BY= Biological yield per plant; SY= Seed yield per plant; HI= Harvest index; PH= Plant height; NB= Number of main branches; BW= Main branch diameter;
SPo= Seeds per pod; PL=Pod length; PW= Pod diameter; SL= Seed length; SW= Seed diameter

5 "SSR KL Ly (5,5l oastils ()5 ST (gemnSIS
Slinid ole S8 5 (ale slack ipgle Dl Gran
Sloyud g Sis 4 conl oad el ol s olRisls Dlg

e Jos

Sl Sl
SLii b Joe 5l Gz () azog 5l (5
o)l Ly ol olSils (5,5laS (cwiige 5 pole ousiails
lsie o5 VPAUNYNG £ 00 gaa VY- V- VoV /- 2 Lo

SR 0555 5 Jgene slugd SlocaTsl (K 555 oy

&b

1.  Bagheri, A., Ganjali, A., and Parsa, M. 1997. Chickpea Planting and Improvement. Press of Mashhad

Academic Jihad. Iran.

2. Cruz-Castillo, J.G., Ganeshanandam, S., MacKay, B.R., Lawes, G.S., Lawoko, C.R.O., and Woolley,
D.J. 1994. Applications of canonical discriminant analysis in horticultural research. Hort Science 29:

1115-1119.

3.  Dwevedi, K.K., and Gaibriyal, M.L. 2009. Assessment of genetic diversity of cultivated chickpea
(Cicer arietinum L.). Asian Journal of Agricultural Sciences 1: 7-8.

4.  Farshadfar, M., and Farshadfar, E. 2008. Genetic

variability and path analysis of chickpea (Cicer

arientinum L.) landraces and lines. J. of Applied Sci. 8: 3951-3956.

)



10.
11.

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.
23.
24.

25.
26.

27.

IFAY 090 dous (5 ylos P /ool o b gud (SR g 3 41 3 /... (0lasi (Guiuog ) ¢y 1S0n g 493, Sl

Fayyaz, F., and Talebi, R. 2009. Determining relationships among yield and some yield components
using path coefficient analysis in chickpea (Cicer arietinum L.). Iranian Journal of Agricultural
Research 7: 135-141. (In Farsi)

Foundra, M.Z., Hernandez, M., Lopez, R., Fernandez, L., Sanchez, A., Lopez J., and Ravelo, 1. 2000.
Analysis of the variability in collected peanut (Arachis hypogaea L.) cultivars for the establishment of
core collection. PGR Newsletter 137: 1540-1544.

Jackson, J.E. 1991. A User’s Guide to Principal Components. Wiley Interscience. New York, U.S.A.
569 pp.

Kanouni, H., and Malhotra, R.S. 2003. Genetic variation and relationships between traits in chickpea
(Cicer arientinum L.) lines under dryland conditions. Iranian J. of Crop Sci. 5(3): 185-191. (In Farsi)
Khattree, R., and Naik, D.N. 2000. Multivariate data reduction and discrimination with SAS software.
SAS Institute Inc., Cary, NC.

Loos, B.P. 1993. Morphological variation in Lolium (Poaceae) as a measure of species relationships.
Plant Syst. Evol. 188: 87-99.

Malik, S.R., Bakhsh, A., Asif, M.A., Igbal U., and Igbal, S.M. 2010. Assessment of genetic variability
and interrelationship among some agronomic traits in chickpea. International Journal of Agriculture
and Biology 12(1): 81-85.

Mardi, M., Taleei, A., and Omidi, M. 2003. A study of genetic diversity and identification of yield
components in Desi chickpea. Iranian Journal of Agricultural Science 34(2): 345-351. (In Farsi)
Meena, H.P., Kumar, J., Upadhyaya, H.D., Bharadwaj, C., Chauhan, S.K., Verma, A K., and Rizvi,
A.H. 2010. Chickpea mini core germplasm collection as rich sources of diversity for crop
improvement. SAT E-Journal 8: 1-5.

Mohammad Ali Pour, H., Dashtaki, M., Bihamta, M.R., Peighambary, S.A., and Nagavi, M.R. 2010.
Evaluation of genetic diversity in Kabuli chickpea germplasm using by agronomic and physiological
traits. Abstracts of 11th Iranian Congress of Agronomy and Plant Breeding, Vol. 2: Breeding. Pp. 47.
(In Farsi).

Naghavi, M.R., and Jahansouz, M.R. 2005. Variation in the agronomic and morphological traits of
Iranian chickpea accessions. Journal of Integrative Plant Biology 47(3): 375-379.

Nezami, A., Pouramir, F., Momeni, S., Porsa, H., Ganjeali, A., and Bagheri, A. 2010. Evaluation of
phenologic, morphologic and yield characteristics of chickpea germplasms in Ferdowsi University of
Mashhad Seed Bank 1. Deci type chickpeas. Iranian Journal of Pulses Research, 1( 2): 21-36. (In Farsi).
Rencher, A.C. 2002. Methods of Multivariate Analysis. John Wiley & Sons, Inc.

Riggs, T.J. 1973. The use of canonical analysis for selection within a cultivar of spring barley. Ann.
Appl. Biol. 74: 249-258.

Saman, M., Sepehri, A., Ahmadvand, G., and Sabaghpour, S.H. 2010. Season final drought stress
effects on yield and yield component on five chickpea genotypes. Iranian Journal of Agricultural
Science 41(2): 259-269. (In Farsi).

Shobeiri, S., Ghassemi-Golezani, K., and Saba, J. 2006. Effect of water deficit on phenology and yield
of three chickpea cultivars. Agricultural Science 16(2): 137-147. (In Farsi).

Siddique, K.H.M., Loss, S.P., and Thomsons, B.D. 2003. Cool seasons grain legume in dry land
Mediterranean environment of Western Australia: Significance of early flowering. pp. 151-163. In:
N.P. Saxena (Ed.). Management of Agriculture Drought “Agronomic and Genetic Options”. Science
Publishers Inc, NH, USA.

Singh, K.B., and Saxena, M.C. 1990. Studies on Drought Tolerance. Annual Report, [CARDA, Aleppo,
Syria.

Suzuki, F., and Konno, S. 1982. Regional report on grain legumes production in Asia. Tokyo, Japan:
Asian Productivity Organization. pp. 19-93.

Talebi, R., Fayyaz, F., and Babacian Jeldor, F. 2007. Correlation and path coefficient analysis of yield
and yield component of chickpea (Cicer arietinum L.) under dry land condition in the west of Iran.
Asian Journal of Plant Sciences 6(7): 1151-1154.

Toker, C. 2004. Evaluation of yield criteria with phenotypic correlations and factor analysis in
chickpea. Plant Soil Sci. 54: 45-48.

Toker, G., and Cagirgan, M.I. 2004. The use of phenotypic correlation and factor analysis in
determining characters for grain yield selection in chickpea (Cicer arietinum L.). Hereditas 140: 226-
228.

Tilman, D., and Wedin, D. 1996. Productivity and sustainability influenced by biodiversity in grassland
ecosystem. Nature pp. 718-720.

Yy



28.
29.
30.

31.

IFAY 090 dous (5 3los Pl /st ot b gudr (SR g 3 41 3 /... (0lasi (Gusuog ) 10y 1S0n g y93, Sl

Van Rheenen, H.A. 1993. How to accelerate the genetic improvement of a recalcitrant crop species
such as chickpea. Crop Sci. 65: 414-417.

Vaylay, R., and Van Santen, E. 2002. Application of canonical discriminant analysis for the assessment
of genetic variation in tall fescue. Crop Sci. 42: 534-539.

Yeater, K.M., Bollero, G.A., Bullock, D.G., Rayburn, A.L., and Rodriguez-Zas, S. 2004. Assessment
of genetic variation in hairy vetch using canonical discriminant analysis. Crop Sci. 44: 185-189.

Yucel, D.O., Anlarsal, A.E., and Yucel, C. 2006. Genetic variability, correlation and path analysis of
yield, and yield components in chickpea (Cicer arietinum L.). Turk. J. Agri. For. 30: 183-188.

Yy



Iranian Journal of Pulses Research
Vol. 4, No. 2, 2013, p. 21-34

Grouping of Kabuli chickpea genotypes using
multivariate statistical methods

Alipoor Yamchil*, H.M., Bihamtaz, M.R., Peyghambariz, S.A., Naghaviz, M.R. & Majnoon Hoseiniz, N.

1. MSc. Student of Plant Breeding, Faculty of Agricultural, Tehran University
2. Contributions from College of Agricultural, Tehran University

Received: 1 November 2011
Accepted: 16 February 2014

Abstract

In order to assess and identify genetic diversity and genetic relationships of the 64 Kabuli chickpeas
genotypes, an experimental design was carried out in a simple lattice design (8x8) in 2009-2010 cropping
season on the Research Field of College of Agriculture and Natural Resource of Tehran University. The
results of phenotypic correlation showed that grain yield per plant had significant and positive correlation
with seed and pod weight, biological yield, number of filled pods, 100 seed weight, number of seeds per
plant, seed diameter and main branch diameter at 1% level probability and negative correlation with day to
50% flowering and days to 50% podding. Based on factor analysis, four factors were selected that in total
79% of the total variation was explained. The first and second factors were explained high percent of
variation that including 100-seed weight, plant height, pod length, pod diameter, seed length, seed diameter,
number of filled pods, seed and pod weight, biological yield, grain yield and main branch diameter.
Therefore, these two factors used to identify genotypes with high yield and yield components and genotypes
2,22,29,36, 120, 139, 198, 239, 335, 345, 356, 357, 375, 473, 474, 534, 552, 555 and 629 with two control
genotypes Jam (998) and Korosh (999) were selected as high yield and component yield genotypes.
According to the result of cluster analysis, the genotypes were classified in 5 clusters. The genotypes of third
and fourth cluster had high yield and earliness in compare with other clusters and genotype average.
According to the result of cluster analysis, we can use third and fourth cluster genotypes and two control
genotypes (Jam and Korosh) for producing new genotypes with high yield.

Key words: Cluster analysis, Factor analysis, Kabuli Chickpea, Morphological traits, Multivariate analysis
of variance
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Abstract

Supplementary irrigation is a key factor in dryland production of lentil (Lens culinaris Medik.). In order
to study the effects of supplementary irrigation on phenological and morphological characters of three Lentil
(Lens culinaris Medik.) cultivars, a trial carried out as split block based on randomized complete block
design with three replications at Research Field of Agricultural College, Ferdowsi University of Mashhad.
Six treatments of supplementary irrigation (irrigation in all of phenological stages; once irrigation in each
stage of branching; flowering; podding; seed setting, and also without irrigation in all growing season) as
main plot (strip plot), and three lentil cultivars (Robat; Kalpoosh, and Gachsaran) as sub plot were adjusted.
Results showed that one irrigation in flowering, podding, and seed setting stages increased significantly
(p=<0.01) reproductive growth stage relative to irrigation in branching stage. The complete irrigation
treatment increased growth stages of plant approximately 12% (based on degree day) relative to without
irrigation treatment. The interaction of irrigationxcultivar on the vegetative growth and overall plant growth
was significant (p< 0.01). In Robat cultivar, delay in irrigation till seed setting stage compared to complete
irrigation, decreased 9.5% the vegetative growth period (based on degree day), while irrigation in podding
stage on Kalpoosh cultivar compared to without irrigation, increased the number of growing degree day by
about 9%. Supplementary irrigation at the flowering stage increased number of branches per plant by 14%
compared to the irrigation at the seed setting stage. While, supplementary irrigation during flowering stage
increased the branch dry weight about 33% compared to the non-irrigation treatment. Also, the
supplementary irrigation at flowering stage compared to without irrigation increased the branch dry weight
of Robat, Gachsaran, and Kalpoosh cultivars about 17, 31 and 59%, respectively. The interaction of
irrigationxcultivar was significant (p< 0.01) on branch length, and dry weight, also grain yield of lentil. The
non-irrigation compared to the completed irrigation, reduced the branch length of Gachsaran, and Kalpoosh
cultivars about 30 and 21%, respectively. Supplementary irrigation during the flowering stage in comparison
with seed setting stage, also was increased the branch length of Robat, Gachsaran, and Kalpoosh cultivars
18, 23 and 27%, respectively. Positive and significantly correlation were observed between vegetative and
reproductive growth duration with stem length (r=0.26" and r=0.34"") and reproductive growth with branches
length (1=0.34""), stem and branches dry weight (r=0.37"" and r=0.41"") and yield (r=0.34""), respectively.
Also correlation between yield and stem length (r=0.32"), number of branches and branches length (1=0.44""
and r=0.53"") and stem and branches dry weight (r=0.42"" and r=0.36"") was positive and significant. Based
on above conclusions, one supplementary irrigation in flowering stage was more effective to improving
growth characters and lentil yield.

Key words: Branch length, Grain yield, Podding stage, Reproductive growth, Vegetative growth
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Table 1. Analysis of variance for yield, yield components and phenological traits of mung bean as affected by deficit
irrigation and cultivar in Sistan region, 2009
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Abstract

Water scarcity is a major factor for limiting crop growth and development in arid and semi-arid regions.
In order to study the effects of varying timing and severity of water deficit on mung bean phenological traits,
a field experiment was carried out during 2009 growing season at agricultural research institute of Zabol
University. The experiment was laid out in split plot by using a Randomized Complete Block Design
(RCBD) with four replications. The treatments were comprised of four levels of deficit irrigation (DI)
included: 1) irrigation based on depletion of 45% available soil water in all growth period (control), 2)
irrigation based on depletion of 70% available soil water in all growth period, 3) at vegetative growth stage,
4) and at reproductive growth stage as main plot and three mung bean varieties as sub plot consisted of
Sistan (local cultivar), C2 (Gouhar), C3 (Partow). The results showed that appearance of first flower,
numbers of days from sowing to first pod maturity, number of days to maturity, number of day from
appearance of first flower to full maturity, yield and yield components were significantly affected by deficit
irrigation, varieties and their interaction. The result showed that, Sistan local variety was more resistant
against the DI applying in all treatment and produced higher grain yield and yield components.

Key words: Deficit irrigation, Flowering, Grain yield, Mungbean, Phenological trait, Pod-filling, Water
depletion
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Table 1. Analysis of variance for rate and final percentage germination of lentil genotypes at different levels of
drought stress and temperature
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Fig. 1. Changes rate (a) and final percentage germination (b) of lentil genotypes at different regimes of temperature
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Table 2. Comparison of average temperature and drought treatments in combination for the final germination
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Table 2. Means of genotype and drought stress interaction on final germination percentage and germination rate
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Abstract

Rapid germination is an important factor determining the final yield. The most important abiotic stress
threatening lentils is drought and temperature. Therefore, this study was performed with the aim of investigating
effects various thermal treatments (5, 10, 15, 20, 25 and 30°C) and four levels of drought (0, -4, -8, -12 and -16
bar) on percentage and germination rate of lentil genotypes. A split plot factorial experiment based on
Completely Randomized Design with three replications was conducted. Number of germinated seeds was
recorded daily and percentage and germination rate was calculated. There was no germination on -8, -12 and -16
bar, hence these levels were ignored. The results showed that temperature, drought stress and their interactions
had a significant influence on final germination percentage and rate of lentil genotypes. The percentage and
germination rate in genotypes of lentil declined in low and high temperature treatments. The germination
percentage and speed of all genotypes also declined in drought stress than favorable conditions. In fact, drought
stress causes that physiological and metabolic processes of germination be impressed and reduce in their speed.
Opverall, mean and optimum temperature range for germination of genotypes, were estimated at 15-20°C in both
stress and no-stress conditions.

Key words: Drought stress, Germination rate, Lentil, Temperature regime
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Table 1. Analysis of variance of drought stress, natural products (humic acid and seaweed extract) and variety on
chickpea characteristics

Gy pye Mgl Pz asthol shol a5Ls slass ol az o RN
Plant width  Plant height Number of lateral Number of main branches df S.0.vV
branches
0.744 131.766 0.521 1.734 2 Replication 1,55
8.478%* 20.126ns 9.187** 1.586%* 3 Drought stress Sis s
0.293 21.727 0.276 1.371 6 Error Uas>
4.796%* 5.840 ns 2.938** 3.905%* 2 Spraying b Jelxo
5l X Shs sy
0.173 ns 11.150 ns 0.214%* 0.107ns 6 il dslxe o=
SprayingXDrought stress
0.161 14.464 0.051 0.110 16 Error U5
30.4487** 277.739** 8.406%** 1.434** 2 Variety 3,
0.479%* 13.948 ns 0.662%* 0.075 ns 6 VarietyXDrought stress o8 X SUis jisd
0.042 ns 9.104 ns 0.112* 0.027 ns 4 VarietyxSpraying o3,%X ool Jalxo
5% oG X Sias g
0.061 ns 7.018 ns 0.071ns 0.032 ns 12 P9 Bl Jslxe o=
VarietyXSprayingX Drought stress
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Table 2. Mean comparison of drought stress, natural products (humic acid and seaweed extract) and variety on
chickpea characteristics

G oy dgelWyl (il asliolas ol a5 slass Slosd
Plant width  Plant height Number of lateral Number of main branches Treatment
(cm) (cm) branches
Stress g5
425a 25.80a 478 a 3.86a Control i (yguy vl
3.48b 2430a 373 ¢ 343a Flowering stage aul5
4.05a 23.85a 4.11b 3.69a Podding stage 223
3.02¢ 2421a 343 ¢ 3.33b Flowering to harvest cuils p G palS
Spraying 4 Jolxo
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4.09 a 2454 a 431la 392a Seaweed b ;0 Sd> o lac
3.65b 24.14 a 3.98b 3.59b Humic acid Sowgad dumw!
Variety o8,
4.76 a 27.69 a 4.53a 3.80a ol
3.08¢c 22.46b 3.58¢ 3.52b xo
3.29b 23.47b 391b 341b 1LC482

5l a0 Jleisl s j0 [ K0Ss b (g o s Dol oS pie By S Blas )y sloKibes g 2 )0
Means by the uncommon letter in each column are significantly (p< 0.05) different.
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Fig. 1. Interaction effect of variety and drought stress on number of lateral branches
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Fig. 2. Interaction effect of drought stress and natural products (humic acid & seaweed extract) on
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Abstract

In order to investigate the effect of water deficit irrigation and natural products on vegetative
characteristics of three varieties of chickpea, a field experiment was performed as split-split plot experiment
in a randomized complete block design with three replications during 2011 growing season in Shahrood
(Miami). The main plot was drought stress in four levels including normal irrigation (control), water
cessation at flowering, podding and flowering to physiological maturity stages. The sub plot was spraying
with natural products in three levels including spraying with distilled water (control), spraying with humic
acid and spraying with seaweed extract and sub-sub plot was three chickpea varieties Hashem, ILC482 and
Local (Miami). The results showed that the effect of drought stress on number of the main and lateral
branches was significant. Also the effect of variety was significant on number of the main and lateral
branches, plant height and width. Drought stress especially from flowering to harvest stages decreased
growth of all varieties by reducing branches and canopy diameter. However, natural product spraying
especially with seaweed extract reduced detrimental effect of drought stress on plant growth. The variety
Local had more natural products use efficiency although variety Hashem was superior in all parameters.

Key words: Chickpea, Drought stress, Humic acid, Seaweed extract
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Table 1. Mean Y (quantum yield of photosynthesis), electron transport rate (ETR), total chlorophyll content (Total
Chl.), internal CO, concentration (C;), CO, assimilation rate (A) and transpiration rate (E) in the seedling stage of
chickpea genotypes in drought and control conditions

o . 3 5es 09 S JU! s pus Jedo s Js €0 Bl S et 3% oo
LTS Slos g COo;
Genotype Treatment s ETR) 2 (Tota-ll Chb) (Ci) A) ® 2
Y) (nmol electron m™s™) (mgg F.W.) (vpm) (umol ms™) (mmol m™s™)
MCC392 control 0.988ab 1885.8b 17.7a 817.0b 24.4a 3.9bcd
MCCo68 0.985abc 1885.3b 22.1a 775.0b 17.9a 7.4a
MCC877 0.982bc 1878.1bc 14.7a 862.9b 25.2a 6.2ab
MCC448 0.989a 1891.0a 22.7a 1024.0a 18.9a 6.2ab
MCC392 drought 0.986abc 1880.8bc 14.5a 868.7b 18.2a 2.7cd
MCC68 0.980c 1875.9¢ 14.5a 882.3b 15.2a 6.2ab
MCC877 0.981bc 1874.8¢c 16.4a 817.4b 18.3a 2.3d
MCC448 0.988ab 1880.1bc 22.1a 800.4b 14.4a 2.6¢cd

(P 0.05 ) w5l (g ls srme BB (Sils glaralsais (yge3] Bllas witan S i B> G )b Jlas giw 0 0 a5 Lo Sile
Values with the same letter within a column are not significantly different (p< 0.05).
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Fig. 1. Effects of drought stress on PSII photochemical efficiency (Fv/Fm) and water use efficiency (WUE)

in the seedling, early flowering and podding stages in chickpea genotypes
S: drought stress (25%FC) and C: control (FC) conditions. Error bars are SE of means.
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Table 2. Mean Y (quantum yield of photosynthesis), electron transport rate (ETR), total chlorophyll content (Total
Chl.), internal CO, concentration (C;), CO, assimilation rate (A) and transpiration rate (E) in the early flowering stage
of chickpea genotypes in drought and control conditions

s s SR Rl e S COp ekt 0”2’(:"*’“' &5 o5
Genotype  Treatment (ETR) N (Tota-l] Chl)  (Ci) Jokwyy N E) »
(Y) (nmol electron m™s™) (mg g~ F.W.) (vpm) (umol ms™) (mmol m™s™)

MCC392 control 0.94ab 1806.5ab 3.7a 589.5ab 14.9b 1.5b
MCC68 0.96a 1810.2a 4.0a 606.7ab 13.0b 2.3a
MCC877 0.94ab 1794.3ab 1.8b 634.1a 25.9a 2.7a
MCC448 0.95ab 1821.5a 3.9a 617.6ab 15.5b 1.0bc
MCC392 drought 0.93ab 1784.0ab 1.5b 533.0ab 11.1ab 0.7cd
MCC68 " 0.91b 1806.2ab 1.8b 537.3ab 6.4b 0.4d
MCC877 0.92b 1745.1b 0.8b 612.4ab 16.2ab 0.6¢cd
MCC448 0.94ab 1815.3a 1.6b 524.7b 10.5ab 0.5¢cd

(P 0.05 ) w5l (g ls sme BB (Sils glaraloais (yge3] Bllas witan i B> G )b Jlas giw 0 0 a5 Lo Sile
Values with the same letter within a column are not significantly different (p< 0.05).
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Table 3. Mean Y (quantum yield of photosynthesis), electron transport rate (ETR), total chlorophyll content (Total
Chl.), internal CO, concentration (C;), CO, assimilation rate (A) and transpiration rate (E) in the podding stage of
chickpea genotypes in drought and control conditions

isis o °’“‘°f 09 S Ul g s Judgls Js €O, clil Orvc")(‘;:*“‘ B8 olee
GeilI)type Treatr“nent s ETR) (Total Chl) Ci)sbonsy (A) ®)
Y) (umol electron m?s™) (mg g' F.W.) (vpm) (umol m’s™) (mmol m?s™)
MCC392 control 0.98a 1917.4a 7.9ab 450.1ab 16.7a 3.1a
MCC68 0.98a 1822.4ab 5.7b 439.2ab 11.5ab 5.9a
MCC877 0.92b 1770.6ab 10.6ab 464.3ab 15.7ab 2.9a
MCC448 0.92b 1758.5ab 11.3ab 580.6a 12.ab 5.8a
MCC392 drought 0.95ab 1896.3a 10.6ab 440.9ab 14.6ab 1.3b
MCC68 " 0.94ab 1810.8ab 8.6ab 515.3ab 7.5ab 1.3b
MCC877 0.87bc 1679.4b 12.4ab 445.3ab 14.5ab 0.5b
MCC448 0.85¢ 1731.9ab 13.5a 420.6b 6.1b 1.3b

(PZ0.05 ) 55 )las (6l srre BB (SSls glaraloniz gej] Bl ciiun 5 iie B> S gl BBl (gt o 40 45 SlanSile
Values with the same letter within a column are not significantly different (p< 0.05).
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Fig. 2. Effects of drought stress on, chlorophyll a (mg Fresh Weight.’l), b (mg Fresh Weight'l), carotenoid content (mg

Fresh Weight™), a/b ratio, and chlorophyll stability index (CSI) (%), in the seedling, early flowering and podding
stages in chickpea genotypes; S: drought stress (25%FC) and C: control (FC) conditions. Error bars are SE of means.
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Abstract

In order to evaluate of physiological traits, related to drought tolerance, an experiment was carried out in
controlled condition. The experiment was conducted to assess the effect of drought stress on photosynthesis,
chlorophyll fluorescence and photosynthetic pigments in two tolerant genotypes (MCC392 & MCC877) and
two susceptible genotypes (MCC68 & MCC448) were grown in drought stress (25% field capacity) and
control (field capacity) conditions in the seedling, early flowering and podding stages and so evaluated base
on factorial experiment based on completely randomized design with four replications. Drought stress
significantly decreased CO, assimilation rate (A), transpiration rate (E), and PSII photochemical efficiency
(Fv/Fm) in all genotypes. Drought stress increased chl b in all investigated stages. In all investigated stages,
water use efficiency (WUE), A and Fv/Fm were higher in tolerant genotypes than that of susceptible
genotypes under drought stress. Our results indicated that water use efficiency, A and Fv/Fm could be useful
markers in the studies of tolerance to drought stress and screening of adapted cultivars of chickpea under
drought stress.

Key words: Chickpea (Cicer arietinum L.), Chlorophyll fluorescence, CO, assimilation rate, Drought stress,
Photosynthetic pigments
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Fig. 1. Effect of drought stress on percentage (a) and rate (b) of germination in two chickpea genotypes
Values labeled with the same letter are not different at the 5% significance level.
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Fig. 2. Effect of SA on percentage (a) and rate (b) of germination in two chickpea genotypes
Values labeled with the same letter are not different at the 5% significance level.
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Values labeled with the same letter are not different at the 5% significance level.
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Fig. 4. Effect of drought stress on ratio of radical to coleoptile length (a) and radical to coleoptile dry weight (b)

in seedlings of two chickpea genotypes
Values labeled with the same letter are not different at the 5% significance level.
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Values labeled with the same letter are not different at the
5% significance level.
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5% significance level.
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Abstract

Salicylic acid (SA) is part of a signaling pathway that is induced by a number of biotic and abiotic
stresses. It has been recognized as an endogenous regulatory signal in plants. In order to study the effect of
different concentrations of SA on germination, growth and some physiological parameters in chickpea (Cicer
arietinum L.) two genotypes (MCC414, MCC361) under drought stress conditions, two experiments were
arranged as a factorial experiment, based on completely randomized design with three replications. In the
first part of this study, the effect of drought stress by PEG (0, -4, -8 and -12 bar) and SA (0, 0.25, 0.5 and
0.75 mM) was investigated on two chickpea genotypes (MCC414, MCC361) at germination and seedling
growth stages. In the second part of study, the effect of different concentrations of SA (0, 0.5 and 1 mM)
and two levels of drought stress (25% and 100% field capacity) were evaluated on two chickpea genotypes
(MCC414, MCC361) in growth and some physiological parameters. Solution of salicylic acid at 0.5 and 1
mM were sprayed on leaves at interval of 15, 25 and 35 days after sowing. Control plants were sprayed with
distilled water. Results showed that SA had significant and negative impact on rate and percentage of
germination, but improved coleoptiles length, ratio of radicle to coleoptile length and radical dry weight. In
the second experiment, results showed that the drought stress reduced shoot dry weight, root dry weight, leaf
area, root length, root area and total chlorophyll, significantly (p<0.05). It was found that application of
salicylic acid enhanced root length and diameter in comparison with control. Results showed that SA (0.5
mM) increased leaf water potential, significantly. Drought stress decreased leaf water potential in both
genotypes, significantly (p<0.05). Stomatal resistance was significantly increased under drought stress but
SA had no appreciable effect on stomatal resistance. Results suggested that, SA (0.5 and 1 mM) can
considerably alleviate leaf water potential under drought stress. Therefore, it was concluded that application
of salicylic acid can protect plants against drought stress. Also MCC361 genotype was more tolerant than
MCC414 genotype in drought stress condition.

Key words: Chickpea (Cicer arietinum L.), drought stress, growth parameters, salicylic acid
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Table 1. Some physical and chemical properties of soil testing and available nutrient values
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Table 2. Analysis of variance (Mean squares) for yield and its components in wax bean cultivars under inoculated and
non-inoculated with Rhizobium bacteria treated and nano-composite iron
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Table 3. Comparison of yield and yield components of main effects
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Genotype; v4: Local Genotype of Guilan
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Data are mean of three replicates. Means in each column followed by at least one letter in common are not significantly different.
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Table 4. Mean Comparison for yield and yield components in wax bean cultivars under inoculated with Rhizobium bacteria
and spraying and not spraying nano-composite iron
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pods percentage per pod (kg/h) g
9 SY
BacteriaxGenotype
viby 105¢ 15.03 ¢ 5.7 ab 2913 ¢ 4333 a
vib; 13d 19.17 a 5.567 ab 3696 b 4287 a
vaby 2217 a 1473 f 497 ¢ 3077 de 33410
v2b;, 13.83d 14.98 ef 4.67d 3314 cd 30.66 ¢
vib; 19.17b 14.15¢g 547 ab 3453 be 4225a
vib, 16.67 ¢ 1723 ¢ 58a 5524 a 4296 a
vaby 1033 e 16.72d 47d 2088 f 3496 b
vib; 13.33d 18220 5.117¢ 2948 e 4193 a
P jgnolS gl
nano compositexGenotype
Vil 11.33 de 16.27 ¢ 5.667 a 3056 ¢ 4380 a
vin, 12.17d 1793 a 5.60 a 3553b 4240 a
VoI 19.17 a 14.67 f 4.667d 3808 b 33.52¢
Vo, 16.83b 15.05¢ 4.967 be 2583 d 30.55d
vany 17.17b 15.63d 5533 a 4361 a 4331a
van, 18.67 a 15.75d 5733 a 4616 a 41.89a
vany 10.00 e 18.12a 4.750 cd 1847 ¢ 37.33b
van, 13.67 ¢ 16.82b 5.067b 3190 ¢ 39.56b
GrSbxea sealS il
nano compositexBacteria
biny 16.58 a 1494 ¢ 5.18b 2949 ¢ 3840b
bin, 1450 15.38b 523b 3587b 38.57b
bany 12.25¢ 1740 a 5.12b 2817 ¢ 40.58 a
bon, 16.17 a 1740 a 545a 4154 a 38.63 b

S (slomo sih Vi 1m0 i V3 1B iV 106,00 i V1 o5 S el D 16 ST eilipae Dy 1 52 Jslome Ny 1 52 Jslona pac
ny: lack spraying; n,: spraying; b;: non-insemination of bacteria; b,: insemination of bacteria; v,: Sadri varieties; v,: Talash Genotype; v;: Khomean

Genotype; v4: Local Genotype of Guilan
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Data are mean of three replicates. Means in each column followed by at least one letter in common are not significantly different.
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Table 5. Mean comparison for yield and yield components in wax bean cultivars under inoculated and non-inoculated
with Rhizobium bacteria and spraying and not spraying nano-composite iron
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Interaction Total number of pods Grain protein percentage Number of grains per pod Grain yield (kg/h)

vlblnl 10.33 fg 13.8h 5.667 abc 2731 ghi
vlbln2 10.67 £ 1627 e 5.733 ab 3381 ef
vlb2nl 12.33 ef 18.73b 5.667 abc 3095 fg
vlb2n2 13.67 de 19.60 a 5.467 bed 4011 ¢
v2blinl 23.67a 145¢g 4.800 efg 3779 cde
v2bln2 20.67b 14.97 {g 5.133 de 3837 cd
v2b2nl 14.67d 14.83 fg 4533 ¢g 2376 hi
v2b2n2 13.00de 15.13 f 4.800 efg 2791 gh
v3blnl 20.00bc 14.7 {g 5333 cd 3433 def
v3bln2 1833 ¢ 13.60 h 5.60 abc 5289 b
v3b2nl 14.33 de 16.57 de 5.733 ab 3474 def
v3b2n2 19.00 be 179¢ 5.867a 5759 a
v4blnl 1233 ef 16.77d 4.933 ef 1854
v4bln2 8.333 gh 16.67 de 4467 g 1839
v4b2nl 7.667 h 1947 a 4.567 fg 23221
v4b2n2 19.00 be 16.97d 5.667 abc 4057 ¢

O (sl s Va (e s Va A iS50 st V1 s S gl D 16 7S lipas By (o3 Jylme My 13 Jolre pas iy
ny: lack spraying; n,: spraying; b;: non-insemination of bacteria; b,: insemination of bacteria; v,: Sadri varieties; v,: Talash Genotype; v;: Khomean

Genotype; v4: Local Genotype of Guilan
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Data are mean of three replicates. Means in each column followed by at least one letter in common are not significantly different.
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The effect of nanocomposites of iron spraying on yield and yield
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Abstract

Aimed at reducing the consumption of chemical fertilizers on crop production and according to important
role of micro-nutrients such as iron, on increase performance of these products, Nanocomposites effect of iron
on yield and yield components of wax bean genotypes inoculated with Rhizobium bacteria during experimental
factorial randomized complete block design with three replications was conducted on 2011 in the Siahkal city.
Factors examined include iron nano-composite (non-spraying and spraying), bacteria nitrogen stabilizer
(inoculated and non-inoculated) and four genotypes wax bean (Sadri, Talash, Khomein and local Gilan),
respectively. Analysis of variance for grain yield showed significant differences among genotypes. Comparing
the results showed that the interaction of three factors, figure with bacteria and nano-composite, figure Khomein
inoculated with bacteria and sprayed with 5.75 tons per hectare grain yield is the maximum amount to be
allocated. Khomein genotype spraying of iron nanocomposite with 5.73 showed the highest number of seeds per
pod. In the interaction genotypes and inoculation of bacteria, Khomein genotype with bacterial inoculation with
5.8 showed the highest number of seeds per pod. Also in the genotypes interaction with bacteria inoculation and
spray with nanocomposites, Khomein genotype inoculation with bacteria and spraying nanocomposite produced
the highest seed in pods with 5.87 was. According to the results mentioned the region experiments, sprayed
nanocomposite iron and inoculation with Rhizobium bacteria is increased seeds per pod and seed yield.

Key words: Iron, Nano fertilizer, Rhizobium, Wax bean
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Table 1. Source of variations, degree of freedom and mean of squares related to survival (%) and crops shoot and root
dry matter (% of control) to rimsulfuron, foramsulfuron and nicosulfuron soil residual

i @il @ol3l a0 sl o yo e slaplail SS9 Ay SeS (39
Source of variation df Survival Root dry matter Shoot dry matter
=1yj oS Crop (C) 5 11100.56** 5584.33%* 11787.99**
owS'cale Herbicide (H) 2 49972.78%* 132928.22%* 111976.63**
Herbicide concentration (HC) 5 17098.64%* 35140.28** 32787.77%*
CxH 10 2351.18** 2912.96** 2308.96**
C xHC 25 806.63** 394.68*%* 876.77**
H x HC 10 3572.39** 5449.07** 4683.93%**
C x Hx HC 50 349.56** 235.9%* 270.46*%*
s Error 214 155.39 54.17 67.83
CV - 16.72 14.95 15.83

** Significant in %1 level

gl g y Alide Gredals jo £1)) (LS Adu ) 9 (2lgp rplul SS9 by duo 30 (uilo dum Lo —F Jguor

Table 2. Means comparisons of crops survival, shoots and root dry matter in different concentration
of rimsulfuron in soil

Herbicide concentration Survival  Root dry matter  Shoot dry matter

Crop (% of recommended dose) (%) (% of control) (% of control)
0 100.00 a* 100.00 a 100.00 a
2.5 100.00 a 91.64 a-e 98.36 ab
S92 5 100.00 a 88.15 a-f 90.62 a-f
Pea 10 100.00 a 87.16 a-f 91.14 a-f
20 100.00 a 85.29 a-f 88.99 a-h
30 100.00 a 72.81 ef 77.79 e
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 97.02 a-c 97.79 ab
Lug! 5 100.00 a 95.29 a-d 97.09 a-c
Bean 10 100.00 a 91.95 a-e 96.42 a-c
20 100.00 a 91.43 a-e 95.94 a-d
30 100.00 a 85.58 a-f 93.54 a-e
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 88.92 a-e 89.06 a-h
EPRS 5 100.00 a 87.27 a-f 83.41 a-j
Lentil 10 100.00 a 85.36 a-f 85.16 a-h
20 100.00 a 85.64 a-f 81.96 b-j
30 100.00 a 84.94 a-f 84.69 a-i
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 99.15 ab 98.39 ab
oS 5 100.00 a 98.10 a-c 97.06 a-c
Wheat 10 100.00 a 97.06 a-c 91.51 a-f
20 100.00 a 97.15 a-c 89.89 a-h
30 100.00 a 97.24 a-c 90.52 a-g
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 92.14 a-e 87.56 a-h
1545 5 100.00 a 84.20 c-f 91.94 a-f
Rape 10 93.33 ab 73.62 fg 76.02 -
20 80.00 a-d 63.38 gh 68.79 i-1
30 66.67 c-f 61.21 gh 59.54 kl
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 8591 a-f 80.93 c-j
Pes 5 100.00 a 84.63 b-f 78.99 e-j
Barley 10 100.00 a 84.71 b-f 79.16 e-j
20 100.00 a 83.50 c-f 79.84 d-j
30 100.00 a 81.67 d-f 79.86 d-j

*In each column valuse followed by the same letters are not significantly different at 5% probability level.
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Table 3. Parameters (=SE) estimated by 3 and 4 logistic parameter equations fitted to aboveground biomass
in different concentration of rimsulfuron in soil

Crop Equation b C d @ lf:g Bszoil)
Bean 3 parameter  0.54 (0.85) 98.55(2.53) 16.25(5.67)*
Lentil 4 parameter 14.47 (6.89) 83.80(1.46) 99.99 (2.93) 6.71 (3.02)
Pea 3 parameter  0.75 (0.34) - 99.62 (3.14) 8.12 (7.05)
Barley 4 parameter  0.02(0.12)  99.99 (3.17) 99.96 (3.08) 216.02 (39.4)

1.17 (0.21)
0.83 (0.29)

Rape 3 parameter
Wheat 4 parameter

99.43 (436)  2.29 (0.66)

90.12 (2.24)  99.39 (2.67)  63.34 (26.87)

(Standard error)*
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Table 4. Means comparisons of crops survival and shoots and root dry matter in different concentration
of foramsulfuron in soil

Crop Herbicide concentration Survival Root dry matter Shoot dry matter
(% of recommended dose) (%) (% of control) (% of control)
0 100.00 a* 100.00 a 100.00 a
25 67.00 c-f 29.34 k-m 53.82 I-n
RS 5 78.00 a-e 23.321-p 44.06 m-o
Pea 10 45.00 f-i 12.40 o-s 20.19 g-s
20 44.67 f-i 11.00 o-s 10.63 q-w
30 0.00 j 0.00 s 0.00 w
0 100.00 a 100.00 a 100.00 a
25 100.00 a 96.01 a-d 96.40 a-c
Loyl 5 100.00 a 91.48 a-e 96.50 a-c
Bean 10 89.00 a-c 78.60 ef 85.75 a-h
20 66.67 c-f 57.89 hi 58.02 Im
30 44.67 f-i 38.33 jk 41.86 no
0 100.00 a 100.00 a 100.00 a
25 100.00 a 58.22 hi 59.92 kl
ovas 5 93.33 ab 52.49 hi 58.60 1
Lentil 10 86.67 a-c 35.01 j-1 38.67 op
20 86.67 a-c 26.05 k-n 26.31 pq
30 60.00 d-g 12.26 o-s 17.69 g-v
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 6.35rs 8.57 s-w
pusS 5 100.00 a 4.82s 3.99 t-w
Wheat 10 93.33 ab 3.87s 2.70 u-w
20 80.00 a-d 2.50s 1.38 vw
30 5333 e-h 2.67s 2.09 u-w
0 100.00 a 100.00 a 100.00 a
25 46.67 f-i 4.01s 3.72 t-w
I35 5 26.67 1 2.68s 1.75 vw
Rape 10 0.00 j 0.00 s 0.00 w
20 0.00 j 0.00 s 0.00 w
30 0.00 j 0.00 s 0.00 w
0 100.00 a 100.00 a 100.00 a
2.5 86.67 a-c 3.82s 439 s-w
Fes 5 73.33 b-e 3.15s 3.08 t-w
Barley 10 60.00 d-g 2.72s 2.52 u-w
20 53.33 ¢-h 2.20s 2.06 u-w
30 40.00 g-i 1.60 s 1.62 vw

*In each column, valuse followed by the same letters are not significantly different at 5% probability.
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Table 5. Parameters (+SE) estimated by 3 and 4 logistic parameter equations fitted to aboveground biomass
in different concentration of foramsulfuron in soil

Crop Equation b C d (n ll;:gpls';oil)
Bean 3 parameter 1.92 (0.39) 99.54 (3.3) 99.05 (7.83)*
Lentil 3 parameter 0.80 (0.12) 99.39 (4.7) 22.47 (4.18)
Pea 3 parameter 1.2 (0.170 99.39 (4.69) 13.28 (1.91)
Barley 3 parameter 0.46 (0.05) 99.99 (0.51) 0.07 (0.01)
Rape 3 parameter 1.53 (0.4) 100.00 (0.51) 1.22 (0.72)
Wheat 4 parameter  1.58 (0.32) 1.62(0.37)  99.99 (0.39) 1.95 (0.62)

(Standard error)*
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Table 6. Means comparisons of crops survival, shoots and root dry matter in different concentration of nicosulfuron in soil

Crop Herbicide concentration Survival Root dry matter Shoot dry matter
(% of recommended dose) (%) (% of control) (% of control)
0 100.00 a* 100.00 a 100.00 a
2.5 100.00 a 45.811j 68.15 j-1
Sg5 5 89.00 a-c 26.87 k-n 38.05 op
Pea 10 56.00 d-h 20.77 m-q 24.44 p-r
20 34.00 hi 10.51 o-s 18.61 g-u
30 0.00j 0.00s 0.00 w
0 100.00 a 100.00 a 100.00 a
2.5 100.00 a 24.53 l-o 74.15 g-k
Loyl 5 100.00 a 19.97 m-r 73.82 h-k
Bean 10 78.00 a-e 13.83 n-s 44.18 m-o
20 34.00 hi 9.44 p-s 34.72 op
30 22.671 5.38s 19.32 g-t
0 100.00 a 100.00 a 100.00 a
2.5 80.00 a-d 11.54 o-s 12.49 g-w
ERReS 5 66.67 c-f 10.52 o-s 11.89 g-w
Lentil 10 60.00 d-g 7.49 g-s 10.75 q-w
20 53.33 e-h 7.79 g-s 9.56 r-w
30 46.67 f-i 295s 4.44 s-w
0 100.00 a 100.00 a 100.00 a
2.5 60.00 d-g 2.87s 3.89 t-w
oS 5 5333 e-h 2.62s 3.44 t-w
Wheat 10 46.67 f-i 2.28s 2.82u-w
20 40.00 g-i 2.16s 2.26 u-w
30 26.67 i 1.32s 1.13 vw
0 100.00 a 100.00 a 100.00 a
2.5 33.33 hi 2.26s 2.34 u-w
1545 5 0.00j 0.00s 0.00 w
Rape 10 0.00j 0.00s 0.00 w
20 0.00j 0.00s 0.00 w
30 0.00j 0.00s 0.00 w
0 100.00 a 100.00 a 100.00 a
2.5 60.00 d-g 2.78 s 2.42 u-w
Pes 5 60.00 d-g 2.53s 232 u-w
Barley 10 5333 e-h 221s 2.11 u-w
20 46.67 f-i 1.81s 1.86 vw
30 33.33 hi 1.36s 1.43 vw

*In each column valuse followed by the same letters are not significantly different at 5% probability level.
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Table 7. Parameters (=SE) estimated by 3 and 4 logistic parameter equations fitted to aboveground biomass
in different concentration of nicosulfuron in soil

Crop Equation b d (n E;SZoil)
Bean 3 parameter 1.07 (0.27) 98.82 (8.47)  34.65(9.060)*
Lentil 3 parameter 19.19 (4.6) 100.00 (8.46) 8.13 (3.45)
Pea 3 parameter  1.31 (0.32) 100.43 (8.35) 14.42 (3.16)
Barley 3 parameter 0.43 (0.02) 99.99 (0.47) 0.003 (0.001)
Rape 3 parameter  2.93 (1.7) 100.00 (0.47) 2.5(1.9)
Wheat 3 parameter  0.45 (0.03) 100.00 (0.47) 0.01 (0.006)

(Standard error)*
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Evaluation of foramsulforun, rimsulforun and nicosulforun soil residual
effect on some pulses under greenhouse conditions
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Abstract

In order to evaluate of pea, bean, lentil, wheat, rape and barley sensitivity to foramsulforun, rimsulforun
and nicosulforun herbicides soil residue, a pot experiment was conducted at Ferdowsi University of
Mashhad. Experimental type was completely randomized design in factorial arrangement with three
replications. Treatments included herbicides (rimsulforun, foramsulforun and nicosulforun), herbicide
simulated concentration residue in soil (0, 0.1, 0.2, 0.4, 0.9 and 1.3 pg kg™ soil for rimsulforun; 0, 10, 20, 40,
80 and 120 pg kg™ soil for foramsulforun and 0, 9, 18, 36, 72 and 108 pg kg soil for nicosulforun, that are
0,2.5,5, 10, 20 and 30 % recommended dose for each herbicides, respectively) and crops (pea, bean, lentil,
wheat, rape and barley). For analysis of results plants survival percentage, shoot and root biomass measured
30 days after emergence. Results showed that crop survival percentage, shoot and root biomass affected with
foramsulforun, rimsulforun and nicosulforun soil residual, significantly. Increasing foramsulforun and
nicosulforun soil residue decreased mentioned parameters in all crops, significantly. Increasing rimsulforun
soil residue decreased mentioned parameters, significantly just in rape. Based on EDsy parameter, bean
(99.05 and 34.65 pug kg™ soil in foramsulforun and nicosulforun, respectively) and barley (0.07 and 0.003 pg
kg™ soil in foramsulforun and nicosulforun, respectively) appeared to be the most tolerant and susceptible
crops to foramsulforun and nicosulforun soil residual. Based on EDs, parameter, barley (216.02 pug kg™ soil)
and rape (2.29 pg kg soil) appeared to be the most tolerant and susceptible crops to rimsulforun soil
residual, respectively.

Key words: Crop rotation, Herbicide residue, Sulfonylurea herbicides
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