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L (mm) TR 20 (mm) R (mm) R B WE (mm)
ALy . Ty . P . T . T , T .
P R T S TR T S PR T SR L ST SRR T S T

B 1 459.6 10.9% 27.4 40.5% 142.1 10.6% 371.7 10.5% 2.63 9.0% 87.9 23.7%
(406-540) (18-50) (117-172) (312-430) (2.20-3.01) (63-125)

B 2 488.4 13.0% 36.7 20.9% 143.0 15.4% 401.2 13.9% 2.83 10.0% 87.2 22.9%
(384-588) (24-52) (107-179) (322-510) (2.41-3.46) (62-125)

FH 3 509.3 8.0% 31.6 39.5% 171.5 17.0% 416.8 8.3% 2.47 10.9% 92.5 14.5%
(453-579) (14-53) (136-230) (364-472) (2.02-2.74) (75-115)

B 4 516.2 9.4% 22.0 31.5% 151.3 13.5% 423.2 9.1% 2.82 9.0% 93.0 16.3%
(455-605) (13-34) (117-180) (372-482) (2.54-3.35) (74-125)

B 5 498.5 18.1% 29.4 50.6% 143.3 6.6% 425.5 22.2% 2.99 23.4% 73.0 9.5%
(245-573) (14-62) (126-154) (158-503) (1.05-3.63) (59-87)

B 6 483.8 7.7% 22.6 63.7% 141.0 10.7% 413.2 7.2% 2.96 11.4% 70.6 17.4%
(429-568) (12-63) (117-159) (369-479) (2.34-3.45) (55-89)

B 7 515.6 5.0% 23.1 26.6% 157.0 7.0% 441.3 5.4% 2.82 5.3% 74.2 13.0%
(456-540) (12-32) (139-179) (390-480) (2.55-3.09) (59-87)

B 8 616.4 8.7% 31.5 38.6% 184.6 11.3% 524.3 8.9% 2.87 11.4% 92.1 12.5%
(539-692) (12-59) (155-230) (460-599) (2.41-3.26) (74-115)

P10 503.7 20.7% 17.0 14.4% 172.0 16.0% 411.7 18.8% 2.42 18.9% 92.0 28.9%
(361-606) (14-20) (146-210) (306-490) (2.09-3.06) (55-116)

FHH11 505.6 20.2% 44.8 65.9% 153.1 27.5% 399.6 18.3% 2.83 35.5% 106.0 50.2%
(366-650) (14-113) (62-212) (292-512) (1.96-5.48) (46-188)

FHH12 388.9 12.6% 28.6 35.3% 122.3 20.0% 334 13.3% 2.79 14.4% 54.9 10.7%
(303-484) (13-43) (94-180) (258-422) (1.89-3.30) (45-64)

P13 465.7 8.0% 23.7 54.8% 173.2 14.4% 405.6 7.5% 2.38 13.1% 60.1 20.3%
(394-510) (12-53) (146-224) (348-444) (1.90-3.04) (46-76)

P14 396.5 17.1% 26.0 29.6% 138.8 14.5% 344.5 17.7% 2.47 6.9% 52.0 18.1%
(299-498) (13-37) (112-172) (262-428) (2.15-2.74) (37-70)

FIH15 565.6 10.5% 16.9 20.6% 163.6 19.8% 503.8 10.5% 3.17 17.6% 61.8 15.7%
(442-643) (13-24) (110-208) (400-573) (2.52-4.38) (42-82)

P16 518.4 14.6% 27.2 50.2% 165.8 26.2% 456.0 15.1% 2.84 14.4% 62.4 14.9%
(426-622) (14-56) (110-242) (370-560) (2.26-3.76) (50-76)

P17 547.0 10.2% 44.7 51.6% 204.8 15.1% 443.0 11.3% 2.20 14.6% 104.0 20.6%
(460-654) (22-102) (160-256) (370-554) (1.89-2.92) (72-144)

FHH18 445.5 16.7% 18.1 26.2% 142.5 22.2% 393.8 16.3% 2.82 14.3% 51.8 25.0%
(312-560) (11-27) (100-193) (282-498) (2.23-3.53) (30-72)

FHH19 492.6 7.3% 46.9 25.9% 146.0 11.7% 404 .4 8.0% 2.79 9.6% 88.2 16.6%
(427-534) (29-64) (112-165) (346-461) (2.41-3.15) (73-121)

FHH20 424 ND 22 ND 140 ND 354 ND 2.53 ND 70 ND

P21 460.4 13.0% 23.4 21.2% 161.5 10.2% 395.6 13.7% 2.45 9.2% 64.8 18.1%
(360-576) (17-32) (128-180) (308-502) (2.18-2.87) (50-86)

P22 541.8 9.8% 34.0 21.0% 182.8 9.4% 466.6 10.6% 2.56 7.4% 75.2 10.5%
(442-618) (21-43) (162-210) (372-544) (2.25-2.81) (60-90)

[ FH 2 494.6 15.8% 27.5 45.3% 155.7 18.3% 420.5 16.6% 2.738 15.1% 74.07 26.0%
(245-692) (11-64) (94-242) (158-599) (1.05-4.38) (30-125)

KEFAL 374.3 15.7% 15.2 30.7% 125.0 24.2% 298.1 17.9% 2.46 19.2% 76.2 17.9%
(282-463) (10-25) (86-184) (212-381) (1.70-3.46) (48-90)

TR AL 449 .4 12.0% 28.3 33.6% 128.6 13.9% 384.2 11.9% 3.01 8.7% 65.2 19.6%
(348-524) (15-46) (98-162) (302-440) (2.67-3.49) (46-84)

ERG 511.8 8.2% 21.4 29.0% 144.9 19.9% 407.0 8.3% 2.88 14.7% 104.8 14.1%
(430-572) (11-32) (112-206) (340-462) (2.11-3.55) (78-130)
PP 540.4 19.4% 31.2 31.0% 160.4 21.4% 398.6 24.3% 2.48 16.2% 141.8 12.6%

(340-706) (20-48) (114-238) (184-526) (1.61-3.12) (116-180)

BB BT 1L & BIH17 2 B TR

MICEBENDOT Vb7 URBPEEMIZHA SR
727200 T <&, BHEISTIOMAS 8 kA A5
B23H ), MWMOFHRRE TR > T

Wil ORI 2T H T16.9% LL EOEBMREE A
LTBY, EHEBROBELHORE LD BIEL W
ERPBIE SN, T2, HHE SFRofEic
B B KBEONEDOLEEFHRENE30.1%, BHEROHE
Wi1326.0% TH LD LT, RMT LIRS &
WIEH & $20%% TR 22V EEH L Eh5
FIEN TR > T 2 2525 B TR B O TR 1 = 5%
WHHLIEVPHLNE o7z F2, WEOFIHE
1B H18T51.8 mm, B 4 T93.0mm Td - 72

LMD, R TOREREIZD EREO LN
7z.

oo L LTRMEZIT 400 RMIEE
T, ¥z RLTw #3056 ‘Erriw
DB EH M 5L, L iE31.7, C ik
25.7, hi3343.8ThhH, HHROO FHHIE O
fii (L* 19.6, C* 16.5, h 318.2) 75 kil At
IR > TV A ZEDRHL N E o 7.

o A 7 WAl & LS EEb S R (BT,
17) ZBRwi-2f R RIcB I 2 KMo EET— ¥
(IR ) & HWTIT o 72 B0 500 O
R, ®1ERS (PCL), #2EW5 (PC2) 02



R IEAR A 7 A B 2B 5 IERE B o ok 25 B 41
530, BRGSO BU 5 ABATHI B 5T, Sk b, B X OWH OB
BATE (mm) WAERE (mm) S (mm) | BB B RAEORE S AR RHORHL
R e g , e ‘ e . . . - ¢ o
VI T S~ T R T A T G O - T S e T
PHH 1 81.9 18.1% 23.4 39.3% 41.4 19.9% 0.278 40.5% 0.507 9.8% 0.947 11.4% 15.0 20.6 314.9
(57-110) (11-39) (32-55) (0.088-0.494) (0.472-0.596) (0.784-1.089)
B 2 77.9 14.6% 25.0 12.1% 42 .4 12.3% 0.298 20.8% 0.548 8.7% 0.923 19.6% 22.9 13.2 307.4
(57-96) (17-28) (34-50) (0.192-0.419) (0.507-0.643) (0.640-1.323)
B 3 89.6 14.9% 23.5 17.3% 49.0 22.1% 0.256 13.7% 0.552 19.9% 0.986 19.0% 14.9 9.9 319.0
(64-112) (17-32) (34-68) (0.181-0.299) (0.384-0.725) (0.696-1.318)
i 4 94.3 10.5% 31.3 19.7% 39.0 16.8% 0.340 18.8% 0.412 9.4% 1.027 10.1% 19.5 11.8 306.5
(83-110) (23-41) (30-53) (0.250-0.442) (0.361-0.495) (0.807-1.163)
BAM 5 9.1 8.7% 23.1 14.5% 52.3 14.6% 0.318 13.7% 0.544 10.2% 1.324 10.0% 18.1 11.5 307.8
(80-108) (17-31) (42-69) (0.253-0.408) (0.467-0.639) (1.096-1.508)
BT 6 88.9 17.2% 23.8 29.9% 41.2 25.7% 0.335 22.1% 0.460 10.0% 1.275 14.4% 23.6 13.1 319.2
(72-123) (12-37) (32-70) (0.200-0.475) (0.391-0.569) (0.908-1.582)
B 7 115.8 8.2% 25.7 8.6% 51.9 16.9% 0.351 13.8% 0.450 16.8% 1.582 13.2% 18.5 17.9 315.3
(104-134) (23-30) (39-69) (0.291-0.455) (0.348-0.590) (1.209-1.879)
BHI 8 117.1 9.1% 33.1 17.0% 56.7 20.8% 0.360 12.6% 0.484 18.1% 1.291 16.0% 21.9 22.1 314.6
(96-134) (25-40) (42-80) (0.269-0.438) (0.397-0.661) (1.009-1.696)
P10  100.7 30.7% 25.7 30.2% 46.3 25.0% 0.280 8.3% 0.468 8.5% 1.107 12.9% 18.4 14.0 313.1
(66-141) (16-35) (31-59) (0.248-0.302) (0.418-0.516) (0.905-1.216)
P11 45.7 36.1% 12.8 55.7% 36.7 33.5% 0.137 75.8% 0.829 15.9% 0.509 52.9% 52.8 7.7 35.6
(25-70) (4-22) (22-60) (0.051-0.417) (0.552-1.000) (0.275-1.208)
PHH12  86.3 20.5% 18.0 22.2% 41.5 25.0% 0.329 19.8% 0.479 10.9% 1.566 14.1% 19.9 24.3 315.9
(66-126) (12-26) (28-64) (0.240-0.406) (0.409-0.561) (1.296-2.032)
P13 103.6 33.6% 21.8 26.1% 45.1 20.7% 0.360 10.5% 0.465 26.1% 1.708 18.7% 23.5 24.1 316.9
(72-192) (14-30) (34-64) (0.304-0.424) (0.208-0.711) (1.212-2.526)
BHm14  82.9 21.6% 25.3 23.1% 42.3 25.8% 0.493 20.7% 0.509 16.5% 1.595 14.6% 15.9 14.0 338.3
(55-108) (20-38) (21-55) (0.345-0.651) (0.382-0.659) (1.279-2.000)
P15 100.5 15.9% 26.9 21.4% 51.9 18.9% 0.437 18.1% 0.519 14.4% 1.634 9.7% 15.3 12.1 338.5
(72-132) (16-36) (38-68) (0.317-0.586) (0.427-0.673) (1.438-1.966)
P16 103.3 28.4% 24.0 34.7% 49.6 31.5% 0.381 28.9% 0.476 6.0% 1.636 16.9% 19.7 14.9 329.7
(74-172) (8-36) (32-86) (0.143-0.530) (0.432-0.525) (1.321-2.263)
PHH17  39.8 23.3% 13.2 32.5% 38.8 20.9% 0.131 35.3% 0.980 3.5% 0.388 19.9% 63.7 15.9 89.8
(28-58) (7-20) (28-52) (0.069-0.227) (0.897-1.000) (0.292-0.518)
PHHI18  72.4 30.3% 19.5 44.6% 40.3 33.2% 0.381 43.0% 0.563 14.6% 1.397 19.7% 27.1 23.6 316.0
(32-102) (10-38) (20-66) (0.240-0.792) (0.386-0.647) (1.000-1.700)
FHH19  79.4 11.2% 16.7 45.0% 41.3 18.8% 0.185 29.6% 0.517 10.6% 0.922 18.5% 35.2 23.8 350.2
(66-92) (8-37) (30-56) (0.110-0.306) (0.435-0.609) (0.620-1.216)
[ 20 92 ND 27 ND 47 ND 0.386 ND 0.511 ND 1.314 ND 28.2 28.9 345.6
BHH21 89.2 15.4% 21.2 15.9% 42.8 14.4% 0.334 19.5% 0.486 15.5% 1.388 8.9% 29.9 23.8 335.0
(68-111) (14-24) (32-54) (0.216-0.440) (0.413-0.614) (1.243-1.640)
PHE22  114.6 29.5% 21.6 18.4% 54.8 19.9% 0.289 17.6% 0.505 21.8% 1.513 24.2% 33.5 26.1 344.5
(74-196) (18-32) (42-76) (0.214-0.367) (0.214-0.622) (1.000-2.450)
EENREE 94.2 24.4% 23.9 29.8% 46.2 24.5% 0.334 30.1% 0.498 16.9% 1.324 26.0% 19.6 16.5 318.2
(32-196) (8-41) (20-86) (0.088-0.792) (0.208-0.725) (0.620-2.526)
KPP 53.0 21.3% 20.6 23.4% 22.2 25.3% 0.276 22.5% 0.419 12.0% 0.707 20.1% 24.5 18.9 14.8
(38-68) (12-28) (16-34) (0.143-0.375) (0.323-0.531) (0.452-0.914)
HBEFL  75.0 23.4% 22.2 18.7% 35.0 28.4% 0.346 18.7% 0.464 8.5% 1.181 28.7% 22.8 19.7 352.2
(48-114) (14-28) (24-58) (0.268-0.480) (0.385-0.509) (0.875-2.036)
Fia 89.4 21.7% 25.4 23.6% 37.8 16.3% 0.243 20.2% 0.429 11.9% 0.876 29.5% 13.8 9.6 333.8
(70-140) (16-36) (30-48) (0.140-0.333) (0.343-0.514) (0.614-1.556)
PR 60.2 19.0% 34.4 51.7% 37.0 14.8% 0.239 46.5% 0.621 9.9% 0.425 13.7% 25.7 21.3 352.2
(44-82) (18-84) (28-46) (0.155-0.560) (0.525-0.750) (0.346-0.556)
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Inter-strain Variation in Morphological Features of 'Kaida kabu', a Local Turnip
Variety of Nagano Prefecture, Japan.

Ryotaro Konara®, Kenichi Matsusnia“* and Kazuhiro Nemoro™™
"Department of Agriculture, Graduate School of Science and Technology, Shinshu University
“Institute of Agriculture, Academic Assembly Faculty, Shinshu University

Summary

We selected 22 lines of ‘Kaida kabu', a local turnip variety of Nagano Prefecture, from seed saving
seeds and cultivated them throughout the ‘Kaida kougen’ and examined the morphological characteristics
of up to 10 individuals of each strain. The results indicated that ‘Kaida kabu” has a wide range of inter-
strain variation and retains a high level of genetic diversity. This may be due to the large number of seed
saving farmers and genetic exchange among them. In the past, different strains of local turnips were
known to exist in the Nishino and Suekawa districts, which divide the Kaida kougen, but now they are
collectively known as ‘Kaida kabu’ and there is no difference between them. However, the results of a
principal component analysis using morphological data of the roots showed that there were differences
close to those recognized by farmers. It is also suggested that the ‘Pink kabu’, which is clearly separated
within the same area, may have been produced by selecting individuals mutationally defective in pigment
synthesis from the ‘Kaida kabu'. To maintain the morphological and genetic diversity of Kaida kabu’, it
would be effective not only to maintain the number of plants and farmers, but also to recognize and
maintain the rarity of the species in the region.

Keywords: traditional vegetable variety, Brassica rapa var. rapa, morphological variation, conservation,

genetic diversity





