Journal of Life Science 2010 Vol. 20. No. 7. 1127~1133

©JLS/ISSN 1225-9918

Variation of  Characteristics and
Leaf Mustard (Brassica juncea)

In-Ho Lee, Jong-In Park, Gun-Ho Jung' and II-Sup Noux

Photosynthetic

Rates among the Species of

Department of Horticulture Sunchon National Univ, Suncheon 540-742, Korea

"National Institute of Crop Science RDA, Suwon 441-857, Korea
Received May 8, 2010 /Accepted June 11, 2010

The total photosynthetic rate in leaf mustard lines, which was calculated as the sum of the photo-
synthetic rate and the respiration rate, was not significantly different from their photosynthetic rate.
Plant height, standing of rosetteness, showed a similar change to its specific leaf area (SLA). With in-
creasing the plant height, leaf density increased and leaf color was lighter. It was found that shoot
dry weight of leaf mustard was more affected by respiration. Also, it was hypothesized that respiration
occurred not only in the leaf but also the stem. It was found that mustard lines whose leaf density
was low showed a higher shoot growth. From this result, it was concluded that selection of a leaf mustard
line with a larger SLA and lower leaf thickness could be effective in increasing photosynthetic rate.
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Table 1. Seventy seven lines of leaf mustard varieties

Acc. no Name of variety Acc. no Name of variety
1 Hirokukitaniku no oisii takana 40 Yanagawa oochirimen takana
2 Nichinou ooba takana 41 Nagasaki takana
3 Yamagata seisai 42 Unzen kekkyu takana
4 Shinkoku seisai 43 Unzen kobu takana
5 Makitoki karasina 44 Yangpyeong Yongmun collection
6 Tsukuriyasui kidane no takana 45 Pyeongchang Jinbu collection
7 Bashouna 05437 46 84-39-10 (Jeju leaf mustard)
8 Bashouna 2050 47 85-39-7 (Jeju leaf mustard)

9 Miike takana 48 85-39-9 (Jeju leaf mustard)
10 Shinkoku hirokuki seisai 49 85-39-17 (Jeju leaf mustard)
11 Kairyo hirokuki seisai A 50 85-39-18 (Jeju leaf mustard)
12 Chirimen hakarashina 51 85-39-19 (Jeju leaf mustard)
13 Nohoa leaf mustard 52 85-39-20 (Jeju leaf mustard)
14 An leaf mustard 53 85-39-21 (Jeju leaf mustard)
15 Red mustard 54 Red leaf mustard

16 Kairyo hirokuki seisai B 55 Jeju iho collection

17 Hakarashina 56 2465

18 Akaooba takana 57 Fall leaf mustard

19 Miike ooba keitou takana 58 PI 173857

20 Dolsan (A) 59 PI 180417

21 Dolsan (B) 60 PT 208734

22 Dolsan (C) 61 Stalingrad

23 Dolsan (Dosil A) 62 5-300

24 Dolsan (Dosil B) 63 Keotalla Local

25 Dolsan (Mojang) 64 Birgunj Local

26 Dolsan (Hoayang) 65 Yuanchia

27 Jangheung-eup (A) 66 Raya prakash

28 Jangheung-eup (B) 67 Mustard Karanti

29 Yuchi 68 Mustard Varuva

30 Anyang 69 Nisito takana

31 Byeongyeong 70 Leth 22A

32 Red leaf mustard 71 Domo

33 Tamjin-river side 72 Rayo

34 Red leaf mustard 73 Sancheong leaf mustard

35 Dolsan leaf mustard 74 Gochang Asan collection
36 Cham leaf mustard 75 Dol leaf mustard

37 Dolsan leaf mustard A 76 Thanh Mai

38 Dolsan leaf mustard B 77 Chinese cabbage leaf mustard
39 Improve purple leaf mustard
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Table 2. Distribution characteristics of leaf mustard
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Variable Mean Std. Min. Max.
Plant height (cm) 235 49 125 37.0
Standing height (cm) 16.7 47 6.3 33.5
Number of leave 8.8 2.0 4.0 13.0
Rosetteness (cm) 2.0 0.7 0.6 52
Dry weight of leave (g) 20 1.0 0.4 53
Leaf area (sz) 573.3 161.6 214.0 1060.0
Dry weight of shoot (g) 21 11 0.6 57
Average area of individual leaf (cm?) 66.5 16.7 32.5 112.7
Specific leaf area (cm” - g”) 3422 133.3 156.6 793.0
Leaf weight ratio (%) 0.9 0.1 0.6 1.0
Net photosynthetic rate (umol - m” - ™) 10.5 27 31 19.5
Respiration rate (umol - m” - s7) 0.03 0.01 0.01 0.10
Gross photosynthetic rate (umol - m?- s'l) 11.7 2.9 3.9 20.6
Respiration rate / Photosynthetic rate (%) 10.1 3.1 3.2 27
Std.: standard deviation, Min.: minimum value, Max.: maximum value.
Table 3. Means of the 14 characters in 77 lines of leaf mustard
No X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14
1 21.1 14.1 60 23 1.05 5126 11 841 4901 96 9.6 .048 10.7 10.3
2 19.6 144 70 21 216  648.6 23 924  309.0 95 8.1 037 9.4 13.7
3 225 145 67 22 125 6135 13 915 4874 98 8.8 .042 9.7 9.6
4 252 16.3 77 21 126 5818 13 756 4621 97 111 .050 123 9.6
5 25.1 211 11.0 19 334 7456 37 683 2242 91 9.1 015 9.9 8.1
6 24 15.6 113 14 297 6758 3.2 595 2275 92 6.8 026 8.1 16.3
7 22.6 15.6 80 20 192 6893 2.0 86.6 3594 9 9.0 032 10.0 9.7
8 25.1 17.8 93 19 129 6439 13 689 5022 97 10.5 046 115 8.6
9 21.7 144 87 17 228 6104 24 703 2720 95 12.0 029 13.2 9.6
10 25.7 17.7 80 22 090  49.3 0.9 615 5483 96 10.1 .052 111 9.3
11 25.1 18.6 70 27 0.81 507.3 0.8 723 6285 9 122 .058 13.2 75
12 22.0 17.6 6.7 27 256  683.6 2.7 1021 2765 93 7.7 026 9.1 159
13 24.3 16.7 80 21 188 6481 1.9 815 3592 97 9.3 034 104 10.1
14 26.2 17.6 83 21 096  607.1 1.0 728 6348 97 11.1 048 11.9 6.6
15 219 16.4 103 1.6 285  580.6 3.0 562  206.0 95 7.7 .006 8.0 45
16 24 16.3 87 19 290 7729 3.0 895 2695 9 6.7 019 75 10.0
17 231 17.3 9.0 19 282 6053 31 673 2151 93 8.0 019 9.1 11.7
18 23.1 17.0 75 23 266  664.6 28 886 2496 94 119 031 135 11.7
19 20.5 15.1 77 20 208 4748 25 618 2280 86 10.2 017 11.2 9.0
20 234 17.6 80 22 161 6442 1.7 80.7 4054 97 94 033 103 9.1
21 26.5 19.7 9.0 22 132 586.7 14 65.0 4424 9 12.2 .048 134 9.0
22 24.7 17.7 73 24 136  603.9 14 825 4454 97 145 040 154 6.3
23 244 16.4 90 18 225 7846 24 873 3508 9 9.5 .030 10.5 9.2
24 21.5 15.3 93 17 261 5108 2.7 532  199.2 9 48 015 5.7 15.6
25 24.4 17.3 73 24 259 4489 28 605 1743 92 72 019 83 144
26 16.8 11.8 103 1.1 220 4719 23 451 2241 95 12.7 034 143 11.6
27 175 10.7 103 1.0 260 5425 2.7 505 2211 95 11.2 029 126 11.7
28 16.1 8.6 113 0.8 228  551.0 24 484 2421 94 10.2 033 11.7 134
29 20.3 12.8 103 13 340  616.7 3.7 599 1831 93 135 029 153 12.2
30 20.8 134 9.0 15 241 660.0 25 724 2815 98 75 021 8.2 9.6
31 17.2 9.8 113 09 229 5887 24 519 2570 96 135 033 149 9.9
32 23.5 16.0 70 23 124 495.0 13 692 3979 96 9.5 033 104 8.6
33 17.8 12.2 100 12 251  586.8 2.6 587 2534 95 119 035 134 11.0
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Table 3. Continued.

No X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14
34 14.9 9.6 83 12 142 3887 15 467 2759 95 13.8 .032 15.0 82
35 204 141 53 27 188 3776 2.0 716 2022 95 6.4 019 75 14.2
36 19.1 14.5 50 3.0 198  480.8 22 954 2844 87 10.0 .023 109 8.4
37 16.7 11.9 63 19 150  480.0 1.6 759 3219 95 12.6 .038 13.8 9.3
38 18.5 13.6 63 21 232 5191 24 833 2277 96 12.3 027 136 9.6
39 149 9.8 87 11 199  499.0 21 578  252.0 96 14.5 037 162 10.7
40 19.9 15.7 67 23 153 5319 1.6 784 3485 9% 85 027 9.3 8.9
41 248 19.1 57 34 199  502.6 25 886 2523 83 12.8 .031 144 114
42 18.5 14.7 77 19 181  605.0 2.0 488  336.0 90 7.7 .035 89 13.6
43 18.0 14.3 87 17 138  539.7 14 60.8 3837 97 6.2 .040 73 15.3
44 23.1 17.2 87 20 073  376.2 0.8 433 5159 88 9.7 .038 10.7 8.7
45 243 199 90 22 139 4972 18 550 3553 78 89 .034 10.3 13.5
46 194 13.2 11.7 11 332 7870 35 67.0 2393 95 11.7 .031 13.2 11.6
47 20.5 14.9 90 16 113 5219 13 58.0 4625 91 838 .030 9.6 82
48 18.6 10.6 103 1.0 322 6627 35 641 2059 91 12.3 024 13.8 10.8
49 18.4 9.2 100 09 325 8526 34 847 2627 94 10.2 .036 11.8 13.6
50 21.2 14.2 11.0 13 342 7465 3.7 679  219.6 92 13.4 .031 15.2 11.6
51 248 17.2 83 21 180 6827 19 79.7  369.0 94 10.3 .031 11.2 8.4
52 26.3 18.7 83 23 1.06  508.6 12 61.0 4795 88 97 .046 10.9 10.9
53 225 153 11.0 14 419 8762 45 793  209.5 94 10.8 022 121 103
54 224 144 85 17 153  546.7 1.6 643 3570 98 12.6 .030 13.5 6.7
55 23.8 18.0 11.5 1.6 357 7619 38 66.7 2134 95 7.7 015 8.6 9.7
56 247 21.0 107 2.0 359 7656 38 715 2134 95 12.3 026 13.8 10.8
57 241 18.7 107 1.8 374  860.1 40 803  239.6 94 10.9 037 127 14.4
58 299 20.7 107 20 138 4763 17 441 3417 79 11.8 .031 13.2 10.4
59 27.3 20.7 127 1.6 145 6184 1.6 488 4299 92 10.3 018 10.8 45
60 28.8 214 11.0 19 331 6275 35 563 1947 95 7.7 014 85 9.7
61 30.3 22.0 93 24 128 5141 14 551  404.0 95 12.2 .030 13.1 6.8
62 324 254 93 28 118  505.5 14 541 4288 85 13.5 .044 149 9.6
63 25.6 158 100 1.6 084 3577 11 358  435.0 78 14.8 .048 16.5 9.9
64 217 155 60 26 056  269.8 0.9 450 4802 63 109 024 11.8 7.5
65 291 134 57 24 135 4442 14 779 3278 94 11.4 .033 12.6 9.7
66 299 23.5 93 25 127  436.1 1.6 461 3409 81 98 021 10.6 77
67 28.8 20.6 63 33 090 3475 11 547  390.6 80 10.3 018 11.0 59
68 33.6 254 11.0 23 092 4548 11 416 4984 83 14.2 .038 15.2 6.8
69 281 20.8 100 21 169  364.0 21 362 2195 80 6.8 016 7.8 12.6
70 32.8 252 87 31 161 5121 19 583 3187 86 121 027 132 77
71 29.5 232 103 22 087  429.6 1.0 414 509.3 88 14.0 057 155 9.3
72 32.0 313 63 49 0.64  356.1 0.9 563 5528 69 16.8 .045 18.2 79
73 249 18.7 113 16 406 6884 42 608 1703 9 8.0 .013 8.8 9.2
74 30.1 18.3 90 20 098 6279 1.0 698 6782 98 11.5 .084 12.9 10.4
75 30.5 18.4 90 20 1.01  608.7 11 67.6 6448 95 11.9 .065 13.0 83
76 29.5 18.5 85 22 111 623.6 12 707 5712 93 13.8 .042 14.6 55
77 26.1 17.7 90 20 249 7425 26 821 2959 9 9.8 .036 11.3 13.2

X1: plant height (cm), X2: standing height (cm), X3: number of leave, X4: rosetteness (cm), X5: dry weight (g), X6: leaf area (em?),
X7: dry weight of shoot, X8: average area of individual leaf, X9: specific leaf area (cm’ - g"), X10: leaf weight ratio (%), X11: net
photosynthetic rate (ymol - m” - s), X12: respiration rate (umol - m” - s™), X13: gross photosynthetic rate (umol - m” - s™), X14:
respiration rate/photosynthetic rate (%).
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Table 4. Investigate the correlation between traits
X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14
X1 819 116 529 -237 012 -.208 -.090 440 -301 107 167 .069 -.284
X2 .083 709 -172 -.028 -134 -103 311 -391 076 027 .040 -251
X3 -.603 518 .534 .520 -319 -226 101 .001 -125 015 .068
X4 -434 -374 -.400 143 349 -416 .085 .066 .050 -229
X5 721 991 .320 -.748 294 243 -507  -206 .307
X6 .690 .609 -202 423 -181 -060  -160 167
X7 285 -757 178 -232 -533 -194 309
X8 -.036 398 -.208 .040 -196 126
X9 -130 260 742 219 -.358
X10 -176 J10 -168 .099
X11 404 993 -391
X12 431 .068
X13 -.288

significant at the significant level of 0.05 if r>0.225 and highly significant at the of 0.01 if r>0.293. X1: plant height (cm), X2: standing
height (cm), X3: number of leave, X4: rosetteness (cm), X5: dry weight (g), X6: leaf area (cm), X7: dry weight of shoot, X8: average

area of individual leaf, X9: specific leaf area (cm’ - g"), X10: leaf weight ratio(%), X11: net photosynthetic rate (umol - m?” - s
s™), X13: gross photosynthetic rate (imol - m™ -

X12: respiration rate (umol - m?

1
)/
s™), X14: respiration rate/photosynthetic rate (%).
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Table 5. leaf mustard on the rate of photosynthesis rare and respiration rate of the 77 lines of the minimum, maximum, average

and standard deviation

Variable Mean Std. Min. Max.
Dry weight of shoot (g) 21 11 0.6 57
Canopy net photosynthetic rate (umol - m” - ™) 160.6 53.5 43.1 370.2
Canopy respiration rate (A) (umol - m” - s") 17.9 7.7 26 46.2
Canopy gross photosynthetic rate (B) (imol - m™ - s™) 178.5 59.0 50.9 395.5
A/B rate (%) 10 3 3 23
Std.: standard deviation, Min.: minimum value, Max.: maximum value.
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