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Mean Square

Source of Degree 1000-
L of Collar Branches Chlorophyll ~ Areaof  pods per Seeds . Oil o
variation freedom Plant diameter er plant index od lant er pod Seed Seed yield HI ercent Oil yield
height perp P p perp weight P
Replication 2 134.3 0.5 0.4 169.9 0.37 188.2 147.9 7.0 235435 17.4 0.5 58576
S:j:::cetd 1 546.1% 174" 48" 113.5" 1137 1647.9™  21.09° 08~ 2617577 932" 3.0 536902
Error 2 29.9 0.1 0.1 4.8 0.3 48.9 10.2 0.2 28081 13.4 1.3 15301
Genotype 39 265.6™ 24.6" 1.5™ 1729.08™ 14.4™  5484.09™ 262.2" 13.04" 993757 206.09" 1.5 212568"
SExG 39 7.5 0.07 0.3™ 51" 0.4 122.4™ 4.2 0.38 20565 3.7 1.0 4909
Error 156 6.3 0.3 0.08 2.6 0.6 28.9 3.7 0.36 21146 6.8 2.1 5324
Cocfficient 2.36 476 8.7 35 14.45 6.36 7.87 15.90 8.55 13.89 53 8.9
of Variation
20> S5 90 Jlaisl o )3 Jbine i ga *F o ¥
Wer=fo¥ ols Jlo (b by S ojlac Sl glone cou IS slacads] (g9 adllla 3)90 lio (:Sile aulio 0 Joua
Seaweed extract Pods per {000-Seed? Seed yield HI Oil yield
plant weight
Control 79.84b 3.55b 1546 b 17.92b 786.4b
Foliar application of seaweed extract 89:40 a 4.02a 1875 a 19.78 a 8459 a
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Genotype Plant height  Collar diameter Pod area  Pods per Seeds 1000-Seeds  Grain yield HI (%) 0Oil Oil yield
(cm) (mm) (cm?) plant per pod weight (g) (Kg/h) percentage (Kg/h)
1 105.4 h-m 13.7b-d 3.7d-h 90.0 g-1 255 a-f 3.4b-e 1656 r-t 16.2 g-1 44.8 a-f 518 p-r
2 113.4 b-g 13.6 cd 4.1a-f 83.9 f-k 25.6 a-f 3.8 a-d 1889 jk 172 ek  452a-e 855 ij
3 111.2 d+ 10.1 op 3.3 g4 65.5nr 264 a-d 33c-e 1951 i-k 12.7 k1 452 a-e 882 ij
4 101.5 k-0 147 a 2.5]j 946d-f 219d-g 28e 3028 b 253 ab 44.5 c-f 1347b
5 96.0 0-q 89 qr 3.7ch 1153b 242 a-g 4.0 a-d 2375d-f 20.4 b-i 44.7 b-f 1060 e-g
6 118.7 a-c 14.11b 3.4 f-i 86.0 f+j 239a-g 4.4 ab 16151 mn 22:1 b-f 43.7f 706 k-m
7 99.5 m-p 11.2kl 4.0a-g 79.1 i-m 21.5fg 4.3 ab 1102 s-u 13.0 k1 44.8 a-f 494 g-s
8 97.4 n-q 10.7 mn 3.5 e 945d-f 244a-g 3.6 a-e 1751 ki 17.7d-k 457 a-d 979 jk
9 100.5 1-p 871 4.6 a-c 75.0 j-n 249 a-g 3.6 a-e 2302 e-h 22.4af 455a-e 1047 e-h
10 104.0 j-n 10.9 Im 43 a-e 87.7 f-i 25.5%@f 3.7 a-d 1701 k\m . © 21.2b-g 45.6a-c 774 h-1
11 97.9 n-q 13.1e-g 4.3 a-f 73.1 k-0 258 a-f 3.3d-e 1380 n-r 20.5 b-i 45.5 a-¢ 626 m-p
12 106.4 g-m 12.8 gh 4.7 a 799 h-m  126.9 a-c 33c-e 859.2.uv 16.2 g-1 45 a-f 387 st
13 119.1 ab 1221 3.7d-h 923d-g 253 a-g 3.6a-¢c 1005 tu 14.4 jkl 45 a-f 453 18
14 106.8 f-1 12.6 g-i 43 a-f 83.1gk 262a-e 3.6 c-e 2253 fgh 20.8 b-h 45 a-e 1018 f-h
15 114.9 a-e 129 fg 43 a-f 126.0 a 26.3 a-d 35a-e 2778 ¢ 24 7abc  44.5c-f 1237 b-d
16 104 j-n 10.0 op 2.81j 60.3 qr 21.5e-g 44a 1457 m-p 14.91-1 45.0 a-e 660 I-n
17 109.1 e+ 99p 43 a-e 87.7 f-i 244 a-g 44la 2407 d-f 21.6b-g  45.0a-e 1087 ef
18 114.2 a-f 14.1b 39a-g 69.6m-r 223c-g 4.2 a-c 1444 m-q 19.8 b-j 44.5 c-f 643 m-o
19 121.0a 13.9 be 4.0a-g 1314 a 276 a 3.8 a-d 3657 a 23.0 a-e 46.0 ab 1683 a
20 119 abe 11.6j 4.3a-f 833g-k 245ag 3.9 a-d 2193 f-i 19.1 ¢+ 44.0 d-f 973 f-i
21 115.8 a-e 1455a 3.7 d-h 90.7e-h 262 a-¢ 3.7 a-e 2535 c-e 27.6a 45.0 a-f 1141 d-e
22 116.6 a-d 11.3 -1 3.8a-h 62 p-r 25.1 a-g 3.4.c-e 1947 i-k 18.0d-k 457 a-d 889 ij
23 88.6 1r 9.2q 4.3 a-f 62.7 o-r 25.1 a-g 4.2 a-c 1091 s-u 19.3 ¢+ 45.5 a-e 497 g-s
24 11.3 d-j 11.0 Im 4.0 a-g 70.0 m-q 27 ab 3.7 a-e 2575 cd 20.1 b-j 45.0 a-f 1158 c-e
25 121.5a 12.8 gh 4.6 abc 108.1be 27.1ab 3.7 a-e 2086 g-j 20.3 b-i 45.7 b-f 932 hi
26 111.7 c-i 10.0 op 39a-g 663 n-r. 22.6 b-g 4.0 a-d 737 v 13.1kl 44.8 a-f 331t
27 101.8 k-0 11.0m 4.1 a-g 89.8 f-i 24.6 a-g 4.0 ad 2289 e-h 23.1ad 44.0 ef 1011 f-h
28 1154 a-e 133 d-f 43 a-f 100.7c-e  25.1a-g 3.6 a-e 2233 d-g 23.7a-d  450a-f 1051 e-h
29 116.8 a-d 12.6 g-i 3.1h+j 1023 cd 223c-g 3.7 a-e 2778 ¢ 19.6 b-j 45.5 a-e 1266 be
30 88.7r 8.0s 3.8 b-h 76.0j-n  22.8b-g 42a-c 1562 1-0 15.2 h-1 45.0 a-e 708 k-m
31 105.2 i-m 12.5 hi 4.1 a-g 87.7 f-1 245 a-g 4.0 a-d 1330 o-s 16.1 g-1 448 a-f 596 m-q
32 93.7 p-r 10.4.no 4:5 a-d 79.4 i-m 275a 39ad 1070 s-u 21.6 b-g 45.0 a-e 483 g-s
33 110.3 d-j 11.3 -1 4.7 ab 72.0 1-p 23.0a-g 4.4 ab 1219 p-t 12.5kl 45.0 a-e 550 n-r
34 100.0 1-p 12.3 1 42af 803h-m 239a-g 3.7 a-e 1186 g-t 11.41kl 45.0 a-f 534 o-r
35 108.7 e-k 12.8 gh 43 a-e 79.6i-m  26.8 a-c 3.7 a-e 1910 jk 22.5 a-e 45.8abc 875 ij
36 923 qr 12.24 4.6 a-c 90.7e-h 249 a-g 4.2 a-c 1422 n-q 19.9 b-j 46.0 a 657 1-0
37 88.5r 11.0 Im 3.6 e-h 59.2r 21.6 e-g 4.2 a-c 1476 m-p 16.7 -1 448 a-f 662 1-n
38 1133 b-g 13.5de 4.1a-g 100.7 c-e 218 ¢ 3.6ae 1069 s-u 13.2 k-1 445 c-f 477 g-s
39 95.0 o-r 10.0 op 3.9a-h 84.2 14 26.9 a-c 33c-e 1454 m-q 16.0 g-1 44.7 b-f 645 m-o
40 112.6 b-h 11.6 jk 4.0 a-g 729k-0  26.8 ac 3.5a-¢ 2065 h-j 21.8b-g 455a-e 934 g-i
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Chlorophyll index

Branches per plant

Number Genotype Control Seaweed extract Control Seaweed extract
1 513 m-z 57.7 c-g 4.1d-h 3.6 g-m
2 48.0 yz 54.0 f-t 3.8 f-k 391
3 48.8 wxyz 52.6 i-x 1.6z 1.7z
4 479yz 513 m-z 0.8z 12z
5 55.4 d-m 59.3 abed 3.6 g-m 34go0
6 57.8 cdef 61.7 ab 4.1d-g 4.1d-h
7 58.4 a-e 62.0a 3.11-s 34 g0
8 48.9 wxyz 55.6 d-1 3.11-s 2.9 m-u
9 49.2 v-z 54.4 e-r 251y 2.6 p-w
10 49.4 u-z 53.4 h-v 33ip 3.6 g¢-m
11 48.6 xyz 524 i-x 4.4 cdef 4.0 e-i
12 48.0 yz 51.1n-z 35gn 32j-r
13 458 z 5151y 4.6 bede 4.6 bede
14 49.5 u-z 54.5¢e-q 23tz 2.1v-z
15 48.0 yz 51.1n-z 3.8 f-k 4.4 cdef
16 549 ep 61.3 abc 33ip 2.0 wxyz
17 58.0 b-f 61.3'abc 3.0 m-t 2.8 n-u
18 52.3i-x 56.3 d-i 2.5 g-x 235z
19 454z 51.1n-z 3.5gn 3.5 gn

20 51.7 -y 56.8 d-h 1.8yz 14yz
21 51.5k-y 55.7 d-k 35 gn 35gn
22 4557z 50.6 g-z 33ip 3.01-s
23 49.8 u-z 54.1 f-s 3.0 m-t 2.8n-u
24 50.3r-z 54.0 f-t 2.5qx 24 -y
25 41.6 z 50.1 s-z 4.0 e-i 4.1d-h
26 474yz 54.6'e-q 2.3 t-z 2.0 wxyz
27 48.9 wxyz 55.1 e-0 2.6 p-w 22u-z
28 36.0 z 47.0 z 32jq 2.9 m-u
29 49.8.t-z 55.7d+ 35gn 1.9 xyz
30 49.6 u-z 56.4 d-i 3.7 1 3.7 1
31 502 r-z 55.2d-n 4.7 bed 4.8 abc
32 39.7z 48.5 xyz 3.4h-o 33ip
33 511 n-z 55.1¢-0 34h-o 32jr
34 40.2 z 48.5 xyz 3.6 g-m 3.4go0
35 47.7yz 52.8 h-w 3.1kr 35gn
36 50.9 o-z 542 f-s 2.6 p-w 2.7 0-v
37 49.4 u-z 53.5g-u 4.6 bede 5.1ab
38 50.8 p-z 56.1 d-i 3.0 m-t 32jr
39 394z 46.9 z 5.2 ab 55a
40 399z 48.3 xyz 3.5gn 2.0 wxyz
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ABSTRACT

The research was conducted to investigate the effect of foliar application of seaweed extract on seed and oil yields and its
components of rapeseed genotypes in the marginal areas around Urmia Lake. The experiment was done in the cropping year
2023-2024 as a split-plot based on a randomized complete block design with three replications at East Azerbaijan Agricultural
and Natural Resources Research and Education Center. The experimental factors included the foliar application of seaweed
extract at two levels (control and 5 per thousand) as the main factor and 40 canola genotypes as the sub-factor. The results
showed that the foliar application of seaweed extract increased the number of sub-branches, chlorophyll index, number of
pods per plant, 1000-seed weight, harvest index, and seed and oil yields. Genotype HL3721xRohan had the highest amounts
of pods per plant (131.4), seeds per pod (27.6), and seed and oil yields of 3657 and 1683 kg/h, respectively. HL2012xGK
Csenge and TrianglexModena genotypes had the lowest seed yield compared to others. The results of principal components
analysis among the studied traits showed significant correlation between seed and oil yields. Also mentioned traits had
significantly positive correlations with plant height, pods per plant, and harvest index. This shows the role of the mentioned
traits in the formation of plant performance. By cluster analysis with Ward's method, after HL3721xRohan, eighteen
genotypes with an average seed yield of 2311 kg/ha were placed in one group. These genotypes can be used as promising
genotypes in the marginal areas around Urmia Lake.
Keywords: Biological nutrient, Chlorophyll index, Correlation, Seed yield, Yield components
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