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Abstract: [ Objective | This study aims to screen out the carrot varieties suitable for planting in Ningxia
and explore the suitable sowing date of the varieties.[ Method | The New Heitianwucun was used as the control
variety , and 4 sowing dates(May 7, May 20, June 20 and July 17)of 14 carrot varieties at home and abroad were
introduced and tested.Principal component analysis and membership function method were adopted to evaluate
the comprehensive traits of the tested varieties.| Result | The indexes of fleshy root morphological traits , such as
root length, single root weight, transverse diameter of column, 3 —carotene content, soluble solids content and
taste of carrot varieties planted on May 20 were higher. Among them, 17—13 was the best variety of fleshy root
morphology.In addition, the —carotene content of this variety was the highest (1.39 mg/g) , the soluble solids
content of 16—-823 was the highest(17.57%).16-801 had the highest taste assignment results (2.56) , which was
higher than or equal to 2.00 in the 4 sowing dates. This variety was the best tasting one.The carrot variety
planted on June 20 was with higher yields,and the yield of 17—13 was the highest yield per 667 m*(9 857.82 kg),
which was 50.60% higher than that of the control. The water content of the varieties planted on July 17 was
higher, and the water content of 17-212 was the highest (93.77%). The comprehensive evaluation based on
principal component analysis showed that the carrot varieties with the best comprehensive traits at the 4 sowing
dates were 16—-89 (D value 0.753) , 17-13 (D value 0.934) , D1202 (D value 0.762) , 17-13 (D value 0.752).
Among them, 17-13 and D1202 ranked high in the comprehensive ranking of other sowing dates.[ Conclusion |
17-13 and D1202 are suitable for 4 sowing dates and they have good comprehensive traits. Different carrot
varieties can truly achieve high and stable yields and gain more economic benefitsif they are planted at suitable
sowing dates.This study provides a reference for enriching the suitable varieties of carrot industry in Ningxia,
and provides theoretical guidance for carrot cultivation in this area.

Keywords: carrot; introduction ; sowing date ; varietal characteristics ; comprehensive evaluation
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Tab.1 Variety names and sources of carrots

=2 mn A2 FR Fh A7 0 ) SR U5 i
No. Variety name Seed production company Source
1 16-800(F (1) THEFMEARIEAF TH
2 16-801(F (1) THEFMEARIEAH TH
3 16-823(F (1) HRE SR T A X A HA
4 16-824 (5 {) A SR T M X A Hm
5 16-853(#4,) At b AR AR B A A B dbs
6 16-890(1# £2,) Je st A BR A A db
7 17-11(#) B = MR A R ] WL
8 17-13(#&£) B ZHERR A PR Wi
9 17-211(#) Vg BORRR L A BRA 7 i
10 17-212(# ) v AL A BRA it
11 17-442(414%) T S A A BR A i
12 D1202(# (%) Jemt A A BR A B dbx
13 22w () THEFEMEARTHEA A THE
14 EH(EM) B IERR A BRA Jea
15 AR B L (CK/ ) Jem AR A R 5T dba

1.2 Rt

B T 7 B P A e AN SR T B N T R SR AR 70 HOGR # BB, £ T 38°387~38°26/N,
105°49~106°22"E, M kb iy T 53X, G e 2, B 223k, R H 58 2L 4% 11, &
B L HE 1A RIS, BRI E 15 AN FR DLk BB SR LT R IR (CK) , HEA 3 U, AR
XTI 9.8 m*, B ZEFIE 447, 50 X i1 451 8 1 22184077 . a0 R e B R R A Tk 1 , & b 2
FET ) 67 S it — 38, LAkl 3 T 1k D R T [ 4 B it 528 1 De B A6 i O vk o IR A 1) LA A
LA R B S GB0E IL3% 2, 85080 7 S D YA AR T K T B g f 4t

F2 RBEMEHRSKER

Tab.2 Experiment specific sowing date and meteorological conditions

o . " ‘ >10 “CRUE R
e W W HOPEREEC BBRRK R mm S H BV P BRERREE % 210 °C ated
= = accumulate:
(J-H) Harvest  Daily mean Accumulation  Total sunshine  Average relative
0. . . o temperature
Sowing date  date temperature precipitation hours humidity i
cumulative value

B1 05-07 08-27 22.80 123.30 1176.10 48.98 2 446.00
B2 05-20 09-12 24.13 130.90 1186.10 53.40 2789.51
B3 06-20 10-15 23.05 131.20 1091.80 54.10 2102.80

B4 07-17 11-01 17.47 90.22 1014.70 59.15 1 634.60
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1.3.4  Sudsiregnl € ik B-AE MR EEIIE S BIE PR ER %, R ATl — IR G
W FEIUAT UL Ay S G R T B A ik A0 s m M R 4 B fof P T2 vl 8 2 1 0 0 A S0 !5
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A B THE Z 105 CAYMER 227 15 min, 285 T80 C ML=, R T E(W,) , A& /K E (5 fif
H%)=(W~W,)/Wx100%. FE4% 83 3 317 E

F3 HE MERBRE

Tab.3 The character assignment of carrots

LSS IR (ER ARG i B T NN (R RPRILIN(ER
Root shape assignment Root finish assignment Three color assignment Taste assignment
B (1) k(1) = (2) ACOMEC(D) K (D)
—f(0) P —FE(1) H(0)H (0)H(0)
A5 C0) 2(-1) =EHEAIF0) W=D (-1)%E(-1)

14 #iELIE

K Execl 2010 #4788 Ge 31 158 KSR J& R4 s DPS 7.01 a5 44 o LSD 3 HEA T i 22 5+
FAES3HT 5 Origin 2021 FEAT B2 IR VAR SEPE A3 5 SPSS 2.0 BEAT T 2020 M o e IR A A5 25 iy 5 e i A 4
BRI SRJE PR B FNZE B FE AR, X SR bR i AT 2R G 1

w(X)=(X-X, N(X,.~X,.)j=1,2,3,,n (1)
KX IR AR s X, X, S IF R A5 BT A 5 B AR /M

&N NS

W=P/>" P, j=1,2,3,n o)
K, PFRIRAFEBAE DR AR GARPRITTRCR . LRGP DR AR
DZE;ZI[u(Xj)x W,1j=1,2,3,,n )

2 FHERE5HH
2.1 AEIEHHPE b RFHRARREREN

F 2 4 0], AR TR BUX AN R 3 I i Rl A AR MR A o 3 5 i, ZE AR TE IR 45 2R+, 16-800 . 17-
11, 17-13  17-442 AL 5 N TR M R HEE | 16-824 M RIFETE |, B Lk dhFh & 2 8k W52 m b, Hoar 2K
FPHIEAE 4 4RI NE 3 22 5 (HJCH AR A . 76 R SR JE 28 48 b T, QAR AR T AR JH
HL AR R AR IE 8 B R AR R AR, IR A 2 S AR e B2 #5103 v T AR I . AR AR I V8 LA
13.01~24.28 cm, 4 &I K T3 1R 5 FhAY A 16-800, 16-801 ,16-823 . 1713 ,17-442 . D1202 . T >~
FEE 55 5 PR o702 RS [ 7 65.56~182.11 g, 4 /4 I 247 2k % B8 b A A7 16-823 L 16-824 F1 17-13 5 412
JA FHL 7S 1 35 L AE 26.02~46.41 mm , 4 S5 1 25 X0 BEGE FR A9 0 17-13 5 AR AR AR i 15 [l 7 22.70~
39.62 mm; HRIEFE BUAL 16 FEI7E 0.64~1.10, 4 M EII K T4 B AP A 16-801.,16-823.16-890,17-211 .
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17-212 . 17-442 F1 D1202 ; At i 42 725 5 315 [l 7 6.56~18.58 mm , 4 /P45 W 15 K 7% B8 5 b B A 17-13 il
17-22, Z5GKFE ,17-13.16-801 F1 16-823 MK UK Ay [N i I 25 3R IR A Ay A dt Pl o 7 ARG T B2 T (R 25
M 17212 RIS BEAT, 16-853 MRIE B — i, SRS ARG T B 25, B L ad A &b Gt S AR S 375 1 57 )
W2, HAE B2 A B3 R AR GE BB ar , Ud IR G BE 25 22 B R [ B DL A 520 5 16-801
16-824.16-890.17-11.17-13 17-211 A D1202 H G 7 BE BT, AT S FIARDG IS BE 2 A 2% . — (IR A &5
JBR 16-800.16-824 16-89 ,17-11.17-13 LA 3% = v, At ot Pl = €8 AR 25 SR 7 4 D5 0 oA 2284k,
(ESFL TR 5 K E
22 AREEEHE b @M EERIED

22 S AT, AN B S B S N S AbAE 667 m? P E W . P ER 16-890.17-11,17-211,
17-442 5 667 m’ 7~ & 7E B2 5 W d5c = Ab , HoAx b A AE B3 #5015 667 m® 7™ 5t 34 Wb 3 5 T HARE I . 17-
13 75 7 35 = S 405 =, 78 BUE A4S 667 m* =5k 7 959.18 kg, BN} B 7= 36.13% ; B2 #1145 667 m’
FeE ol 8 548.30 kg, BN R 7= 31.33% 5 B3 #6143 667 m* = & 1515 9 857.82 kg, BN} FAHE 7= 50.60% , K
AR e . BAREIAAE667 m? i iR w1 S A A 16-801(6 631.97 k), H0% HRIE ™ 26.18%, Hor
AR A A Xof B8 7 Y SRR A 1713 1 D1202 AP EEAZ IR S A AE 4 38 300 il 7= B R A T2, 0
HAFTHES | e & HE44 B 3 09 5 R OR 17-13 . 16-890 1 D1202 , V- 34 4 667 m? 7= £ 43 il N 8 244.56 kg .
6 690.31 kg F16 617.52 kg,
23 AEHEEHE ST RRMEN

2 6 AT AL, AN RIRE WIS [ 2 N SRR SO g . 7E - N RS, A Sk A
B2 46 0 i o 2 TOHARE I . B DR B AR IRV FITE 0.16~1.39 me/g, bR T 22 swbh , HA Sk
Al B R N RS TR 4RI TR R R, e 1713 4RI Y B DR G ]
R At T D, B R AT IR 1.39 me/g; 16-823 FIEE B B-#HE N RAE 4 MBI & WA &m ol
1.25 mg/g A1 1.18 mg/g. RV PEE IR ) & & 78 B2 $5 1 W 25 & T AL 3E 0, 2 3600 Fh & 2 7 7.30%~
17.57% , H: 16-800,16-801,16-823 .16-853 . 17-11,17-13 . 17-211.D1202 FI3% 2 7o /e 4 MR E T
XTHE A 5 16-823 B i fie =, NI 3K 17.57% . KA Z ik S b & /K 7 B4 35 W fe iy , A8 i i Ty 81.52%~
93.77%; Hirp 17-212 F /K BEAE 3 A3 v i 1 X6 B S b, 78 BA B I /=135 93.77% , R 5 7K b i v 11 i
FEHRTTTH , REB o S S FIZE B2 (B3 15 1 (%) B2 5 50, AF N A9 s 428 300 1) 1 JRBRAB o 5 v o TR BE LK
SR Z M TE BL.OBARE I . SR b DRI A 4 8 038 R T B R YA 16-801.16-823
17-11.17-211.17-212 D) Jz 3% 22 7 Hirh 16-801 F1 17-212 78 4 /4% 159 ESRIG A 4K T-45 T 2.00, 7% 0
TR P T 5, 2% i o [ FsF S JOE 1 8 i R K 4, R b T R e £
24 WHE NBMEIEREELEST

X148 N IEARUEA AR SCTE AT o IR AT AT AR Tt (485 SR 5 AR R S A0 i 3 B A O, A DG R K
h-0.338; AR B AR ARJE KL AR oM ARTE AR R PR AR S IR A DG, A O R B 3 0.348
0.748.0.692,0.494 F10.633 ; A3 i HH 55 M ok MR TR 8 H5ORN AR A8 428 S Wi b 31 TEAH DG, A D@ R B0 3ol
0.737.0.344 F10.718 ; 2 R 5 ML TR WA 25 5 MR T 48 BORN v A s A% S A dnd 28 Pk IE AR G, M OC R IO
0.350.0.643 F10.699 ; HRIE 15 £ 15 v A A A% S W I8 35 TE AF DG, AHOC R BN 0.512 5 AR 7 FE B 25 SR S5 AR
TR 25 0 AR AR JE R AR o AR F8 B5ORT oA B AR 48 R A B 2 TE ARG, AH DG R B0 0,430
0.365.0.418.0.574,0.468 F10.541 , {H 5L 52 1 25 T AH G, AHOC R ECH -0.254 5 = (A RE 45 51 53 71 SR
V75 3 Wt 45 SR 0 v A A A S A 3 R S 3 LR G, AH G R B0 I 0.378 i110.283 5 77 1k 43 il 5 BRLAR
MR AR PO R R i A A R A RO I v R 4 R S A 2 R T AR DG R DG R B
0.774.0.644.0.601.0.359.,0.642 F10.353, 5 R 8 2 AH ¢, M OC R ECH 0.266; B- 1% M E & & 554
PR AR R R AT AR DR W R IR DG, A R B 0.361.,0.351.,0.346 F110.596 ; 1] 5
PEREDE Y& 5 ARIEFE B TP AR A C BB (25 S0 5 38 AE A DG A C R B0 0.334.0.244 F10.324 5 7
KSR R B OGS R BN -0.317, 5 -t & N2 ]k [ ) S A
XK, MR R -0.677 F1-0.672 ; BRI A 25 . 540 2 TE A G MO R BN 0.334,
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Tab.4 Evaluation of fleshy root characters of carrot varieties at different sowing dates

BOLIKTER =G

SR ! " E—
i %fﬁﬁ R K Sem lfoéE/g )fﬁfjoﬁl/cm Bfem Rp s ?jf:?eé/r;m Smﬁﬁiss (1;;”;:531‘3& a
Variety M8 Rootshape gty OO der Root Root  meterof  assignment  Description ¢ 1"
date  assignment weight diameter diameter index column resalt of of tricolor assignment
result root skin trait result
16-800 Bl 0.00 17.8420.14"  85.78+1.23°  31.29:0.21" 26.41x0.11"  0.75:0.02°  7.41:0.14" -1.000.00" & 3 J#  1.00£0.00
B2 0.00 18.29+0.26™  111.78+2.44" 31.71£0.50" 23.69+0.08" 0.91x0.03"  9.64+0.21" —0.22+0.04° ¥ ¥ #  2.00+0.00"
B3 0.00 19.51£0.18"  172.67£2.16"  37.6820.42" 33.43x0.13* 0.95:0.01' 10.58+0.09° 0.00£0.00° # . # #  2.0020.00°
B4 0.00 15.46+031"  98.11+0.97" 29.88+0.18" 28.15+0.02" 0.86+0.02"  9.88+0.15" -0.11+0.06"  # B,
- 1.2240.17"
16-801 Bl 0.77+0.08" 16.36+0.12"  96.00+1.32" 31.40+0.77" 27.96+0.18" 0.85+0.03"  6.82+0.03" 0.00:0.00°  f&#F.  1.00
TN
B2 078+0.08" 17.84+0.17"  141.22+2.46™ 31.34+0.15" 27.16+0.06" 0.89+0.07°  6.56+0.08" 1.00:0.00"  H##.  1.00
N
B3 0.56£0.12" 17.92+0.22° 150.78+1.05° 46.41+0.67° 39.62+0.29° 091:0.13" 1430:0.12° 0.56+0.17"  #&#.  1.00
TN
B4 0.670.17" 16.01£0.05" 106.89+1.71" 35.67+0.06" 32.25+0.09" 0.870.09" 8.44+0.17" 0.00+0.00° & 1.00
16-823 Bl 0.00£0.00" 15.69+0.16" 111.00£2.01° 26.02+0.32" 27.65+0.06" 0.84+0.07"  9.47+0.13" -1.00+0.00" ¥ 1.00
B2 0.00:0.00" 18.7420.07° 147.89+2.33" 33.0420.45' 32.4120.17° 0.96x0.01° 1225:0.20° -0.56+0.03"  ##.  1.00
R B
B3 0.33:021° 19.7320.01° 162+3.40°  35.36£0.11* 33.35:0.26" 0.97¢0.12° 11.35:0.11* -0.33:0.01°  F#.  1.00
B3 2
B4 0.00£0.00" 18.74+0.24"  139.89+1.52" 34.33x0.23" 29.69+0.16" 0.87+0.05"  9.38+0.17" -0.11x0.08" H# M. 1.00
#
16-824 Bl 1.00 16.73+0.17°  135.00£0.69"  41.2240.39" 28.81x0.16" 0.70:0.04"  8.90+0.16™ 0.78+0.14* ¥ # #  2.00+0.00°
B2 1.00 19.17£0.22°  140.333.96" 39.57+0.19° 30.65:0.22" 0.92+0.06° 16.56+0.27* 1.00:0.00° # J&#/  1.33:0.11"
W LB
B3 1.00 17.9140.15"  173.67+4.19"  43.09+0.20° 38.95+0.30° 0.95+0.10°6 14.66+0.18" 1.00+0.00° ¥ ¥/  1.22+0.03"
BB
B4  1.00 13.29£0.03"  123.67+2.88" 30.6820.04" 29.11x0.1"  0.77:0.02"  6.85:0.02° 0.89+0.00° #.# ¥  2.000.00°
16-853 Bl 0.7820.11° 14.57:0.08°  95.7820.43° 30.97#0.12° 23.69:0.09° 0.77£0.02"  7.41£0.02" 0.0 R 2.00
B2 0.89:026° 19.02+0.11°  165.44+1.92" 43.66+021" 38.15x0.28" 0.92:0.06" 12.79:0.15° 0.00 R 2.00
B3 0.78:0.08 17.142025"  159.00+1.25" 40.11x0.41" 31.0520.21" 0.88:0.03* 14.65:0.14° 0.00 R 2.00
B4 0.56x0.11" 16.74+0.15"  128.67+0.79" 34.000.26" 34.79+0.17" 0.87+0.11° 13.65:0.26" 0.00 R 2.00
16-890 Bl 1.00:0.16" 16.48+0.16°  153.00£1.58° 40.33:0.38" 32.07:0.26" 0.860.04 13.3507*  0.56:0.06" & {8 #  2.00£0.00°
B2 0.89:0.18 17.200.18"  148.44+2.66" 38.43+029" 32.87+0.25° 0.85:0.03* 14.23:0.10° 1.00:0.00' & B,  133:0.11°
TRHE I
B3 0.11:0.06" 13.84+0.06" 126.11+0.98" 37.75+0.10' 31.22+0.21° 0.83+0.03" 12.87+17*  1.00:0.00' & F&.  1.11:0.07"
pEN Ay
B4 0.00£0.00" 13.57+0.12"  77.44+0.32° 30.82+0.08" 26.34+0.18" 0.80+0.01"  9.21+0.01" 0.67+0.17" & #& #  2.00+0.00"
17-11 Bl 0.00 15.9040.05"  65.56+0.52" 32.33x0.24" 25.88+0.03" 0.80:0.02°  8.710.05" 0.00+0.00"  # #.  1.89:0.21°
il e
B2 0.00 16.90£0.17*  93.00:1.20°  38.060.39" 34.88:0.25" 0.92:0.07° 12.09:0.14* 0.000.00°  # ..  1.33:0.14"
LiEAWlicx
B3 0.00 15.60+0.13"  87.56+1.06° 32.25+0.23" 25.76+0.19" 0.80+0.03" 12.000.17* 0.00+0.00" % f&.  1.22:0.05"
iEAWLicy
B4 0.00 13.01£0.02"  67.45+0.49" 31.93+0.07" 25.90+0.06" 0.82+0.05"  8.82+0.17" 0.56+0.02" % 4% #  2.00+0.00"
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i . W K/em . Root Transverse  Smoothness )
. Sowing  Root shape Single root Root Root . . o Three color
Variety . Root length ) shoulder . . diameter of  assignment  Description .
date  assignment weight . diameter index . assignment
diameter column result of of tricolor
result . . result
root skin trait
17-13 Bl  0.00 18.1320.24"  149.56+2.49"™  44.07+0.29" 34.85+0.17" 0.76+0.02" 15.09+£0.03" 0.440.11" ¥ 1 48  2.00£0.00"
B2 0.00 1924021 182.11£2.23"  45.02+0.42" 37.46x0.29° 0.92+0.10" 18.58+.20°  1.00£0.00" ¥ 1% &  2.00+0.00"
B3 0.00 17.0320.15"  176.67+1.85"  45.17+0.56" 33.88+0.30" 0.84+0.08" 18.04+.18"  1.00£0.00" & 1% 45  2.00+0.00"
B4 0.00 14.7320.12"  136.33+1.22°  36.23+0.31" 31.62+0.28" 0.88+0.05" 14.13+0.05° 0.44:0.11"  # #.  1.33:0.06"
TR/
17-211 Bl 0.3320.03" 14.4320.06"  98.78+1.42" 34.30:0.18" 27.96x0.14" 0.82+0.05" 13.29+0.15" 0.00:0.00"  # .  1.78+0.21"
IR
B2 0.3420.13" 16.54x0.28" 115.00+0.94" 35.23+0.22" 30.14£0.27° 0.87+0.04" 14.29+0.13" 0.00£0.00" & 1 &  2.00+0.00"
B3 0.22:0.11" 17.03x0.16"  136.45+2.07° 36.29+0.09" 31.62+032"  0.820.09"  16.12+0.15* 0.89+0.17" & 15 45  2.00£0.00"
B4 0.11x0.03" 16.37+0.07" 126.33+2.40" 36.82+0.24" 32.34:0.13" 0.92+0.11° 12.22+¢0.05" 1.00£0.00° .15 %  2.00+0.00"
17-212 Bl 0.89+0.14° 15.36+0.05"  113.33+0.75" 34.94+0.28" 30.34+0.04" 0.88+0.02" 12.35+0.07* 1.00 BB 2.00
B2 0.89+0.13" 17.51+0.23"  124.56x1.63" 37.25+0.11° 34.39+0.21° 0.86+0.04" 12.61+0.13* 1.00 B 2.00
B3 0.89+0.13" 13.73x0.06"  107.67x0.68" 35.94:0.30° 31.03x0.17" 0.92+0.05" 13.04x0.12* 1.00 & B 2.00
B4 0.00£0.00" 14.21+0.08"  92.56x1.04" 29.90+0.29" 28.68+0.09" 0.85:0.06" 10.26+0.02" 1.00 & KB 2.00
17-442 Bl 0.00 21.59£0.30°  131.33+2.63" 35.84+0.34" 22.80£0.10" 0.67+0.01"  9.38+0.05° -1.00£0.00" TRZT . JRZL. 1.00
biiEAN
B2 0.00 21.17£0.14*  137.11£1.20°  38.17+0.19" 25.70£0.07° 0.67+0.02°  9.28+0.05" -1.00£0.00" T&ZL . ¥&ZL. 1.00
biIEAN
B3 0.00 21.37£0.09°  136.33+0.84° 38.18+0.34" 25.45:013"  0.82+0.04"  9.33+0.03" -1.00£0.00" TRZL.¥RZL. 1.00
biiEAN
B4  0.00 19.890.17" 91.22+¢1.21"  30.56+0.19" 243503  0.64+0.01"  7.31£0.01" -0.78+0.17* RZL L. 1.00
EiEAN

DI202 Bl 0.00£0.00° 20.53:0.02"  86.55x0.35" 27.92#0.04" 25.76x0.14° 0.80£0.03"  9.99:0.14" 0.56x0.14" 15 # B  2.00
B2 0.11x0.06" 23.60+0.18" 132.33+1.42" 38.87+0.18" 32.38+0.21" 0.93+0.05" 13.42+0.12" 1.00:0.00" & 1 B  2.00
B3 0.00:0.00° 24.28+0.29°  150.89+2.38" 39.30:0.23" 35.87+0.27° 1.10£0.15* 15.26+0.26" 1.00:0.00' & ¥ &  2.00
B4 0.00£0.00" 23.500.16™ 136.11+1.05" 36.93+0.28" 32.44+0.31" 0.83+0.02" 15.08+0.16" 0.67:0.08" & 1% ¥  2.00

T2y Bl 02240.05°  15.70£0.03°  89.2240.77° 34.72+0.35" 23.57+0.06° 0.87+0.06" 9.56+0.05" -0.78+0.02" FELL FELL, 1.00+0.00"
fi
B2 0.11+0.06" 18.56+0.15" 116.56+2.44" 32.62+0.26" 27.50+0.16" 0.83x0.06" 10.92+0.12° 0.00£0.00" /ML & 1.33+0.11"
7
B3 0.33:0.02° 21.66:0.31° 150.78+2.69° 39.59:0.17° 31.76x0.20" 0.90£0.10° 16.3420.07*° 0.00£0.00° 18 B &  2.00£0.00°
B4 0.00£0.00" 19.14+0.07" 135.55+0.99" 35.42+0.33" 34.76+0.19" 0.88+0.07" 9.12+0.02" 0.00£0.00" & 1% B  2.00+0.14"
%5 Bl 0.00 19.18+0.11"  68.44+0.24"  26.93+0.07" 22.80+0.02" 0.69+0.00" 7.97+0.01'  -1.00 S I 2.00
B2 0.00 19.57£0.15"  85.4420.73" 32.36x0.27" 22.70:0.05" 0.74:0.03" 8.04x0.01°  -1.00 ES8 2.00
B3 0.00 21.59+0.18"  90.67+0.74"  33.16+0.21" 25.96+0.12° 0.78x0.02" 9.54+0.04'  -1.00 £ 4 2.00
B4 0.00 18.99+0.09"  96.45+1.33"  3230+0.17° 22.82+0.04" 0.70+0.09" 8.03+0.01"  -1.00 ESE-8 4 2.00

CK Bl 0.70:0.06° 15.51£0.17" 118.66+1.09" 41.42+0.32 33.15:0.18" 0.81x0.09" 11.77£0.08" 0.00£0.00° 1§ B .#5  2.00£0.00°

B2 0.56+0.1" 16.04+0.08" 124.56+1.93" 40.22+0.40" 35.73+0.28" 0.85+0.10" 14.23+0.12° 0.56+0.12" & #.  1.89+0.14"
isllis%an

B3 0.78:0.08° 15.180.13" 119.44x0.83" 39.09:0.18" 34.45:0.23" 0.8320.03* 12.9820.09" 0.89+0.08" & B .15  2.00£0.00°

B4 0.89:0.11" 13.64=0.04"  97.44:0.88" 33.92+0.07" 31.92+0.15" 0.79£0.01" 10.42+0.09" 0.00£0.00° % B #&  2.00+0.00"

FHATR/ING TRy B FR ] — i O [ 80 2 (B HE AR AE 0.05 /K1 25k 22 5

The different lower case letters in the table represent the significant difference of indexes at 0.05 levels between different sow-

ing dates of the same variety.
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Tab.5 Evaluation of yield of carrot varieties at different sowing dates

W B1 #19B2 # B3 #10 B4
Sowing date B1 Sowing date B2 Sowing date B3 Sowing date B4
S S S on 23
Variety 667 m’ Vield 1 667 m* Yield £ 667 m® Vield £ 667 m? Vield it/kg
PeRkg FERkg PRy kg Average yield
Y]eld mcerease Yleld mcrease Yleld mcrease Y]eld mecrease
over over over over
control control control control
16-800 5246.94+15022" -1026 5808.84+124.98"  -10.75 6744.90:169.77°  3.05% 5 287.07+98.26" 0.60 5771.94+193.94"
16-801 4506.12:98.42°  -22.93 5017.69+114.87° -2291 7077.55:166.21°  8.13% 6631.97+170.11°  26.18 5 808.33+179.02""
16-823 5210.20£130.72°  -10.89 6 942.18+174.61" 6.66 760476:201.86°  16.18% 6569.39+187.01" 2499 6 581.63+22333"
16-824  6336.73+197.40" 838 6587.07+184.96' 120 7111.56£183.52°  8.65% 5759.18+144.10" 958  6448.64+223.71"
16-853  3087.76+94.24"  -47.19 4246.94+102.31"  -3475 6391.84+150.63"  -2.35% 6 042.18+139.08" 14.96  4942.18+178.25"
16-890 7181.63+243.73*  22.83 7302.04£231.66' 1219 6357.82+187.05°  -2.87% 5919.73:104.89" 1263  6690.31:254.02"

17-11  3076.87+79.98"  -47.38 4812.24+105.73"  -26.07 4 111.56+114.60° -37.19% 3165.99+101.32"  -39.76  3791.67+125.91"
17-13  7959.18+204.78" 36.13 8 548.30+229.96" 31.33  9857.82+287.06°  50.60% 6 612.93+140.88" 25.82  8244.56+367.14"
17-211  5929.93+123.05" 142 6404.76+104.77° -1.60  5400.00+155.72" -17.50% 4 636.7387.03" -11.78  5592.86+164.58""
17-212  5053.74+179.32"  -13.57 5319.73+120.83"  -18.27 5846.94+178.93" -10.67% 4 346.26+94.01" -17.31  5141.67+193.30""
17-442 6 164.63+214.56" 5.07 6436.05+223.95 -112 6402.04+204.32°  -2.19% 4281.63+138.76"  -18.53  5821.09+249.25"
D1202  6211.56+235.88" 6.24  6783.67+245.75" 422 7082.99+202.44 821% 6391.84+165.98" 2162 6617.524223.94"

e 3 718.37+69.35° -36.40 4 658.50+89.62" -28.43  7080.27+224.58" 8.17%  6363.27+168.45" 2107 5455.104193.44""
£ 3682.31+72.07" -37.02  4010.88+67.32" -38.38  4529.25+101.54° -30.80% 4255.78+134.53"  -19.03 4 119.56+167.40"
CK 5846.94+193.02" 0.00 6508.84+205.67" 0.00  6545.58+176.93" 0.00% 5255.78+163.80" 0.00  6039.29+222.84"

FR A NG SRR 3 5 F 7 [l R AN [ 5 300 2 ) A KA [] it Ao 22 [ 7 7 B 7 0.05 /KT 1 S 3P 25 5«
The different lower case letters in the table represent the significant difference in yield at the 0.05 level between different sow-

ing dates of the same variety and between different varieties.
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Tab.6 Evaluation of quality of carrot varieties at different sowing dates

o 0 B-IHE bR At/ A PE R p—— PR R A A PRI (25 51
Variety Sowing (mg-g™) % Water content Description of Taste assignment
date B-carotene content Soluble solid content taste character result
16-800 Bl 0.65+0.01° 8.43+0.06" 92.25+2.78"  FHEEAR WEREAE KBS -0.44£0.147
B2 1.1420.03" 14.67+0.21° 82.78=1.60" IR MEEE AR UKL 0.33£0.03"
B3 0.87+0.01" 10.03+0.09" 88.92+2.12"  HIFEERL R MaE A KAy A 0.4420.12°
B4 0.73+0.03" 9.37+0.03" 91.77+0.79"  HEIEEP A MERE DA AKArEGE 0.22+0.11°
16-801 Bl 0.45+0.00° 9.67+0.19° 90.32+1.57"  HEEHAFE MERER KR 2.0020.15"
B2 0.79+0.05" 13.10+0.23" 87.33+2.41"  EHEERGE iR KA 2.56+0.10°
B3 0.58+0.02" 11.03+0.08" 89.57+2.01° R MR K 2.44+0.21°
B4 0.49+0.04" 9.53+0.17° 91.14+1.93"  HEEHAE MEREm K4 2.00+0.08"
16-823 Bl 0.73+0.05° 11.570.03¢ 90.26+1.32"  FPEPAE M A UK 0.33£0.19"
B2 1.2520.09* 17.57+0.31* 85.84+2.53" I WEEEEAK KA 0.89+0.10°
B3 0.89+0.08" 13.43+0.28" 87.42+1.45"  FIEE S WAL KT 0.4420.08"
B4 0.65+0.03° 10.37+0.15" 91.64+2.50" AT a8 MEREAR K 0.0020.11°
16-824 Bl 0.73%0.02° 9.70+0.06' 90.80£1.67*  EHEETAE MEEEAR KPS -1.00£0.14"
B2 0.94+0.03" 12.300.22° 86.25+0.93"  EHEEHGE MEREAR KPR -0.4420.12°
B3 0.69+0.00" 9.77+0.12" 89.54+1.63"  EHEEHAF MEEEAK KA -1.000.00"

B4 0.53+0.04° 7.87£0.10° 87.05+2.56"  HIREAK WGP AE UKL -1.67+0.24°




-+ 1174 - RN AN I 3 %45 &

S
o i B-AE bR At/ MY - PR A IR 45 SR
s . " e B Kk /g o .
Variety Sowing (mg-g™) o /% Water content Description of Taste assignment
date B—carotene content Soluble solid content taste character result
16-853 Bl 0.55+0.02" 11.37+0.09* 88.53+1.93"  BHEEHRAE R AE JKsrhAE 0.00+0.00
B2 0.81+0.07" 12.63+0.15° 87.42+2.08"  FEEES S MERETAE Ky 0.22+0.03"
B3 0.79+0.13* 11.37+0.23" 88.19x1.23"  FltEEEm M P4 KarhaE 0.560.14°
B4 0.52+0.02" 10.00+0.09" 89.03+1.84"  WHEEAE JEREh4F K h4E 0.00£0.00°
16-890 Bl 0.72+0.07° 9.50+0.03" 92.00+2.30" TR 4 EREAR KI5 0.00+0.00°
B2 1.10£0.03° 13.200.14° 81.52+0.94" A M AR OKAMIK 0.78+0.11°
B3 0.9120.12" 8.53+0.02" 87.75+0.34"  BHEEHRAE JEREhAE KA 0.442021°
B4 0.69+0.06" 7.40+0.03" 93.07+1.94"  RTEERAR MEREHAF KGR 0.442021°
17-11 Bl 0.53+0.02" 9.17+0.14" 93.00£2.31°  BHEEHR A JERERE KM 0.440.14
B2 0.83+0.10° 14.07+0.24° 87.27+0.67" M NGB KA 1.44x0.15"
B3 0.6620.05" 11.030.17" 89.21+1.59"  BHEEHE JWERERGE KA 1.442021°
B4 0.53+0.03" 10.53+0.07° 90.15+2.36"  FHEE D 4F MERER R KoM T4 0.5620.14"
17-13 Bl 0.7720.06" 8.77+0.09° 92.32+1.37"  FIHEEPAE WO A KGR 0.44£0.8°
B2 1.39£0.12° 15.37+0.24° 85.84x0.27° R JEEE A Ko haE 1.00+0.00°
B3 1.28+0.09* 13.470.19" 86.02+0.98° At E R M KorhaE 0.440.08°
B4 1.06x0.11° 9.43+0.05" 90.50+1.34"  FEEhAE RS AR JKArTh A 0.000.22"
17-211 Bl 0.83+0.10" 13.000.21* 86.90+2.10"  FHEEACE MR Ko 1.67+0.17°
B2 0.99+0.12° 11.57+0.17" 88.44x1.57"  WHE A MEEER Ko AR 1.0020.00"
B3 1.15%0.05* 11.570.13" 88.00+0.59" A iR KA 1.00+0.00"
B4 0.7720.03" 8.97+0.06° 89.46x0.72"  WEE AT MEEER KA AR 1.0020.00"
17-212 Bl 0.57+0.03° 9.90+0.08" 91.29+1.15" FIEE 4 MaRE KA 2.00+0.17"
B2 0.85+0.10" 12.77+0.12" 88.98+2.15"  WEEH S MEEER KA 2.22+0.00°
B3 0.70+0.03" 8.53+0.03° 92.00+2.61* FIRE 4 e KA 2.00+0.00*
B4 0.46+0.00° 7.77%0.03° 93.77+1.89" ITRE A R = K A3 2.00+0.00°
17-442 Bl 0.59+0.08° 7.30+0.09° 90.46+1.30"  FNEEAR Mo 4 JksrhaE -0.780.21"
B2 1.06+0.08" 11.10£0.15* 85.54+0.88"  HTEE @ MEREHAF KR 0.1120.14°
B3 0.80+0.04" 9.53+0.17" 88.30£0.23"  REEAAE R 4E K4 0.00£0.00°
B4 0.64+0.03° 8.52+0.21° 90.12+1.32"  FfEErP A b4 K434 0.00+0.00°
D1202 B1 0.57+0.01" 8.17+0.11° 90.00+2.27"  FE A WEE A KT 0.000.00"
B2 0.88+0.06" 14.43+0.31° 86.25+1.75°  WEE R MERE AR KA AT 0.56=0.21°
B3 0.60+0.04™ 9.230.16" 89.26+1.43" A JEE A KT 0.000.00"
B4 0.55+0.01" 9.30+0.13" 88.67+1.56"  BTEEHAE R AFE JKsrhAE 0.00+0.00"
W2 B1 0.43+0.03" 12.720.24° 91.52+1.98"  FHEERS GRS oK o4 1.0020.00°
B2 0.78+0.04" 15.67+0.32" 87.22:0.44" R MEEE AR Ko P AR 1.00+0.00"
B3 0.41+0.03" 13.33£0.21° 89.94+0.96" R MERE A Ko AR 1.0020.00°
B4 0.37£0.01° 11.0720.06" 92.80+2.42°  BEEHAE WEREHAE KSR 0.89+0.54"
®iE BI 0.93+0.13 12.00+0.17" 85.87+0.43"  FNEELE R A OKAMEAL 0.44+0.34°
B2 1.18+0.09" 17.43+0.29" 83.31=x1.04°  WEER MERE A AKAMEAIR 0.67+0.24"
B3 0.77+0.09" 8.67+0.06" 87.11+0.38"  FHEh4F JEEHAL K HEE  -0.33+14"
B4 0.57+0.02° 7.90+0.03" 87.46x0.73"  FfEErP A MERERAR K45 -0.67+0.08°
Bl 0.16+0.00° 8.100.02° 91.51+1.59"  FHE A WA JKMEGE 0.3320.06"
CK B2 0.59+0.06" 13.37+0.18" 87.07+2.15"  BEEH M MEREhAF JKorhAE 0.67+0.14°
B3 0.47+0.02" 9.27+0.16" 88.64+1.32"  HEPAF RS JKArThAE 0.00£0.08°
B4 0.37+0.00b 8.20+0.13¢ 92.84x2.41a  FHEEPAE Wi P4 KR 0.56+0.06ab

TR A/ NG SRR 3 ) F IR [l — b R AN [R5 2 1) LKA [] i Ao 22 (8] 1) 7 R 7 0.05 /KT 14 St 2 25 5 o
The different lower case letters in the table represent the significant difference in yield at the 0.05 level between different sow-

ing dates of the same variety and between different varieties.
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Root shape assignment result ['/7% 4%

iESSS
Root length k@ _

*
HRE Py .
Single root weight R . . ) . .
HRE o o
Root shoulder diameter e . . .
ikl
Root diameter 0.692 0.737 | sl . . ‘ ’

LRSI
Root index
PERR - * W
Transverse diameter of column 0.633 0.718 | 0.699 0.512 itiiz ‘ . 0
O P 25 p vl | @ i
Smoothness assignment result of root skin f2rd s
=g
=EIRELS = R 02
Three color assignment result
Pl
Yield 0.774  0.644 0.601 0.642 7 o

B-iHE MR & I

f-carotene content P-8I% b ‘ .

ATV A oormns@ @ 06
Soluble solid content SO R

EKE

Water content

TR A 45
HRIR (SR F
Taste assignment result 1

*k * *

0.6

0.4

0.643 wvaen @ @ 2 z 2 L 02

e

-0.4

-0.677 -0.672 #kik -0.8

#3507 0.05 K 0.01 K LY i PE2E 5
* and ** refer to significant difference at the 0.05 and 0.01 level, respectively.
B 513 D SRR R AR S A
Fig.1 Correlation between various indexes of colorful fresh food carrot

25 WHENRMBZERNERS S

W AT, AT DO R G 14 D HOIRIE PR A 4 BRI SR AR bR . R TR, 40
A HT 44 E o FRAE A KT 1, B, AT DR R 25 G 48 bn A 20O B a8 br o 2 15 8., 4% R
43 TR R AR IR ] S 265 X0 B KR % F o TR AR R FE AR o BI-B4RE I A9 25 — 32 143 i RR AR AE 43 50l
94924 4387 .4.501 F14.472, Tk 5514 35.168% .31.332% . 32.150% 1 34.402% ; 55 — F W5 B4
fIEAE 73 53] 4y 3.087 .2.828 ,2.783 il 2.446, BTk 343 3l 24 22.049% . 20.197% . 19.878% . 18.814% ; 5 — 3
B4 B R AE 4 ) A 1,958, 1.584 . 1.957 F1 1.755, 5T #ik 2K 43 %}y 13.988% . 11.054% ., 13.976% .
13.500% 5 &5 VU 3 )i 70 B AR AE M8 4 1.329 . 1.313 . 1.242 F111.391, 57 Bk 243514 9.196% .9.376% . 8.872% .
10.700% .
2.6 AEEHHE b RMHNEEIEN

WA 32 A 19 256 i b A RN SR 8 ok BB S [R) 38 AN [T 88 D W R AT 256 PR DL 36 8, X
2% 2R SRR AL IS BB B 25 A R AR R 28 28 1SR B BB u (X)) 538 A 30 2 T H A A 4 30
4 F A R FRAR A X 3T A A E N R ER G I8 bR DA JRARYE D AE 0 KN BT 255 4
P, DA R W S R 2 A MR A . FLrP TE BLAG IR AR 05 8 S 25 B TEAN HE4S B v I o R R
YN 16-890 . 17-13  17-211, D {E 53 5124 0.753 .0.746 .0.740 ; 76 B2 FR W R AL 09 91 8 N 22 5 PR HER B
e 8 AR 17-13 . D1202 16853, D {E 7331 24 0.934,0.703 ,0.644 ; 1 B3 #& W M A Y 5 N 255
AN HE A 5 75 1 iR Y R D1202 16-824,16-801, D {H 4391 49 0.762 .0.729 . 0.631 ; B4 4% 1] Fl A% (1) 51
BN EA VR HER B B AR R R 17-13 .17-211.D1202, D {543 %14 0.752.0.733 .0.638 . 17-13
A1 D1202 76 Ho Al 4% W 59 27 A HE 44 258 00, DR X 2 A4S Bl 1 4 NI AR, H S AP a9 28 & R B
BT
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Tab.8 Comprehensive evaluation of carrot varieties at different sowing dates
A R KR EEUE Subordinate function value DAH ZEEHEA
Sowing date Varity u(X,) u(X,) u(X;) u(X,) D value  Comprehensive ranking
B1 16-800 0.275 0.350 0.067 0.665 0.305 14
16-801 0.398 0.897 0.034 0.556 0.490 8
16-823 0.283 0.687 0.381 1.000 0.495 7
16-824 0.751 0.423 0.576 0.027 0.546 6
16-853 0.296 0.828 0.479 0.000 0.438 10
16-890 0.975 0.641 0.497 0.565 0.753 1
17-11 0.341 0.706 0.086 0.338 0.396 12
17-13 1.000 0.364 0.610 0.895 0.746 2
17-211 0.498 0.938 0.972 0.829 0.740 3
17-212 0.765 1.000 0.381 0.485 0.730 4
17-442 0.369 0.000 0.221 0.631 0.273 15
D1202 0.445 0.415 0.406 0.415 0.426 11
L 0.275 0.890 0.078 0.811 0.472 9
55 0.000 0.516 1.000 0.394 0.361 13
CK 0.840 0.686 0.000 0.349 0.594 5
AL Weight 0.429 0.265 0.187 0.118
B2 16-800 0.276 0.692 0.704 0.729 0.517 11
16-801 0.446 0.000 0.761 0.000 0.311 15
16-823 0.475 0.783 1.000 0.362 0.627
16-824 0.822 0.533 0.345 0.453 0.619
16-853 0.832 0.345 0.366 0.986 0.644
16-890 0.732 0.636 0.537 0.108 0.594
17-11 0.508 0.244 0.782 0.860 0.522 10
17-13 1.000 1.000 0.840 0.684 0.934 1
17-211 0.603 0.332 0.576 0.836 0.553 8
17-212 0.719 0.060 0.690 0.736 0.532 9
17-442 0.303 0.701 0.000 0.363 0.376 14
D1202 0.691 0.684 0.591 0.912 0.703 2
=y 0.330 0.325 0.666 0.685 0.426 12
L 0.000 0.659 0.613 1.000 0.409 13
CK 0.760 0.251 0.514 0.883 0.595 6
AL Weight 0.435 0.281 0.154 0.130
B3 16-800 0.557 0.341 0.696 0.686 0.541 7
16-801 0.838 0.686 0.476 0.000 0.631 3
16-823 0.601 0.198 0.648 0.162 0.451 10
16-824 0.885 0.616 0.687 0.490 0.729 2
16-853 0.631 0.453 0.391 0.635 0.539 8
16-890 0.451 0.471 0.177 0.459 0.406 12
17-11 0.097 0.565 0.249 0.371 0.282 14
17-13 1.000 0.000 0.000 0.693 0.512 9
17-211 0.541 0.378 0.057 0.823 0.441 11
17-212 0.469 1.000 0.295 0.699 0.605 5
17-442 0.229 0.215 0.710 0.239 0.316 13
D1202 0.769 0.477 1.000 1.000 0.762 1
e 0.680 0.484 0.665 0.614 0.617 4
£ 0.000 0.259 0.612 0.833 0.282 15
CK 0.551 0.698 0.397 0.750 0.585 6
U H Weight 0.429 0.265 0.187 0.118
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gik
#H S A KB R EE Subordinate function value DHE ZiEHE4
Sowing date Varity u(X,) u(X,) u(X;) u(X,) D value  Comprehensive ranking
B4 16-800 0.415 0.466 0.255 0.707 0.440 11
16-801 0.747 0.548 0.000 0.423 0.524 7
16-823 0.798 0.215 0.114 0.560 0.504
16-824 0.297 0.271 1.000 0.428 0.431 12
16-853 0.879 0.350 0.629 0.242 0.619 4
16-890 0.248 0.727 0.589 0.645 0.479 13
17-11 0.209 0.701 0.533 0.326 0.401 9
17-13 0.973 0.321 0.591 1.000 0.752 1
17-211 0.869 0.581 0.774 0.513 0.733
17-212 0.345 1.000 0.485 0.375 0.533 6
17-442 0.000 0.053 0.124 0.473 0.100 15
D1202 1.000 0.161 0.739 0.181 0.638 3
=2 0.933 0.496 0.188 0.000 0.568 5
- gr 0.023 0.000 0.580 0.243 0.145 14
CK 0.462 0.667 0.460 0.199 0.475 10
B Weight 0.435 0.281 0.154 0.130

27 |[EEFE5HRE b JIERERXES

XA AR N TS0 DR AT AN 70T, R 2 s s H PR3 B A SR A e 5 AR
AR S5 AR AR HURH OB A8 8 PR R i B-1 MRS AR R P L R 1
ESREIEA G, 15 = R EZE R AN S K S GURTG ;s Forh B P33 3 5 MO (B 45 2R 22 Bl 35 TR ARG
HEBBoK TS = aMRESRE B EAAADC, S H BN SHIPRESR R - b RS & 7]
R R 5 DAL IR SR B IR A O, SAROEIS | = QR E A R AN S KR S O SE, R SR
TR AEL S SR L 35 A 5 s P B A I8 38 5 MO it B MR 45 2R P = (R B SR S TG, SRR I 45
REGAAS . 210 CRHUE RBUE S ML AL AR A= @IRESE R L EAE, 15 RIE R4S
SR MR A PE ) 5 8 0 1 RO 45 2R 22 S G

ERSSHT
Daily mean temperature .
KPR
Accumulation precipitation
SH B 5
Total sunshine hours .
PSS AR
Average relative humidity
>10°CHUR R
10°C accumulated temperature
cumulative value
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* refer to significant difference at the 0.05 level.
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Fig.2 Correlation between meteorological factors and carrot indexes
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3.1 AEEBHHE b RFHEEHIEN

B Nl R AR AN BB 08 S e R R RE AT M AL, B SR A R
B IR KRR 1 BB B oY 2 B, AS R RK 0 A 5 e B IS g PR TR A R AR R D R
FRSERNE N E LTS N Ag= R, A A S A7 HE LIBIRETA S N IT IR, BEE 1R
WAL, 6 A 20 HEEANEITAE N &A= ik 2045w, J5 PG 0 G207 G, S eI 5 ka4, ANARL]
PR N BRI ST B N RS 45~115 d AR HGHUS K, A8 T 0 1 0] A
M7 A 17 H L OBRHE = 11 A 1 H AEE N H IR BUR R S A4 808 B0E 1 i A% T H A %
W, S EOZIEEA S DAy B A MR R R E S H T H IRy 8 A 27 B AT MR
PR AR R R A7 381 52 2 i i o3, sg i F 7 i . ARFSE R 6 20 A A4 1R IEH S N T8 A 91-9 K
PR SR AR TR K, 7 U 1R] , P R B Ak R 3 B TR BE S A T K 8 R W T ) A AR A2 (A
BN AR TR G I, 7 DR T R DR T X N AR 2 HELE 6 A 20 H 22 A7 T SR AR R i
o HrP 17-13 76 % W 55 667 m* 77 2 1515 9 857.82 kg, BN IR 7 50.60% , 4 415 1 (1) F- ¥4 45 667 m’
PR AL IA B 8 244.56 kg, 78 [ RE LA A [ A ~F R BE SRR A 51 R I8, A2 e R0 5 A v 7 S AR AT
W ST 5 667 m” fie 5577 5t A 5 009 ke, B0 BEIIE ™ 10% , AR TAMFFR A 17-13; Bk 17-13 5,
16-890 5 D1202 7£ 4 MBI -2 5 667 m® 7™ FE L4351 53K 6 690.31 kg 16 617.52 kg, PR A £ 55 )
s PRI, AT AR 3 A A
32 AEIEEPE bR RRNIEN

HAEE NI TR 2357 SRR B A D 3R A s ™Y, s A R BRAE B B N SR SR R
Orange SEFI GEMETFE IS N R A6 1L XBITARSFE R R B-5H 2 N ZR FEM#IY DeCCD7 K W] hE
HLA SR U S R S 2 BIEREE RS2 . 1 G X 28 RIS e B - I T A — s i K 43
IS ERAR TR =i ST REaS camibi 27/ IR = N iR N N = O v A [1p: ) 1= N RO 3 e 3 i
SR A AR E O R BB R AR Ak S e L AR R PH AR A o A Y R I, R R b X 4 1]
10 H AL REF G EA 8 D RGO HERS 5 8 N R & R Wi Tt L B BRI AR s SR k8, A5 A
7 HE LRI S N TFLR BB R IR .5 H 20 HEEFAYEA S N SR - 3 N 2 A R mT v e
TEW i fie i, I PS5 0 S T AT, R S S B ke 34 3 5 6B o FH A5 (8 BIF 9 45 SR A — 3
PRI AR S R 5 | it BT B P S St ol 30, ARS8 4 5 0 20 HE R I8 88 b F 6 H R 2247 AT AR
TR, BER IE AN B, T E X H IR TR B RIR 22K, T R T el iE R Y S S SRR Y
R S N 5 Bt ik B e

AWFFEGER BN 1T-13 1 -2 DR & AR, 4 1.39 mg/g; 16-823 1Y AT 14 W35 i ey
A3k 17.57%, [FIBHZ S A A -2 N R & Btk 8] 1.25 me/g, B AT MY &R MF LT E & &
B, BEAE T 3 A 0 JUE G FNREIE |, 8 IR 0 A L T A B RO UL I A E Y, P A B SR AR
BECIR B IR T = B I R, e B AR B i B D SRR 16-823, KR AE 4 MBI AR L 2 eSS
Fyad, BAET A 17 B E b Sk m, i 17-212 Sk 8 i, 51k 93.77%. 16-801 H/
AP A e, ELTE 4 S48 300 T RO 1 K T 45 T 2,00, 12 &b ol ] B S B0 1 832 0 88 Ak 4, oy 11 e A
(1 it o, DAL U AR 1B 8 i B N, T e BRI S Bl o ASBIFSY A & B H O TR R AR OK
B H AL Ke>10 CRUR BREY S TIEERIEY & B8 bR &= U DERRESS R R
AR S48 AR — 20, AT, TR RROK K H BB EGE S B NS R R B, DR R
[CR iy s o
33 AEBHBE N SmMEEERNERN

HAEE I SR RPN IR SR R e e R AR T A TR A . R Tk T AR
25 T B DTBRR I 2 FR AR AR, BRAS AR A T bR T AN RIS B N SRR 8 3 oA B RRAE B A
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2 S H AR PP 45 R OUME — |, J& B R ED SR AT 2R A T N B 2 0 X ARIRSY
EEATEM A SRR, S N R AES 7 BRP R, 25 A MR S5 4 1 5 RO 16-890, DR 0.753
TE5 H 20 H R, 25 A MR B2 17-13, DAE M 0.934 5 76 6 H 20 H A, (19 86 Fh 25 & MR b 10 2
D1202,D{H K 0.762; 7E 7 7 17 H R4S, B9 AP 25 5 MR S i 9 /& 17-13, DE 8 0752, v 17-13 Al
D 1202 AMUAE R 537 9 25 G HE 2 Y S, L BT MR 7 it e i BT HR bR e 4 455 1 v HE 42 S 5T
ZRARIMB AL, I 2 SR o E T 4B AR S . 25 1 ANFBYSA S b SR R R REE  BRsZ AN
[i] it ol [ B i A R A SR A, 02 32 B I 25 A R B A R R A5 i), AT 0 B ) 47 401 b AR BT
) s, AR R B R T U AR AR R AR AL, A RE SR R B S B S B R, AT ARAR:
MR

4 4 it

AMWFFEXT E AR 14508 D S FpE T B X 3T 4 M (SH7H,5 H20H ,6 H20 HFI7 H 17 H)
A5 IR, 25 R 5 7 20 H FPRE Y 2 Sl RS 28 N R SR B S48 A &, o 17-13 R BTARTE A5
Bl 56 A 20 H LAY TA S N SR = a8, o 17-13 P2 i e s B 8 N R S B Al is vE B 4 &
HAES H 20 s, b 17-13 ) B8 N Z & e, 16-823 il Y & e ; 727 H 17 H
FAEEH S N Sk R, Hid 17-212 Sk e 5 16-801 IR (A f 5, 0 R S i, Sk s
NESHTH . 5H20H 620 HF17 ] 17 HFPHEL 235G MR A 5 R0 23 518 16-890,17-13 ,D1202 il
17-13, Hor 17-13 A1 D1202 76 H A 1 09 255 HEA P 5ERT, 3% 24 S Fhad T 4 8 AR, B S Fh i 25
BRI HIEASE R ETE N SR S 76 3E B AR SRR, 4 RE ELESCBUA S B A e R, T
R 22 B 2 5835

2% 3Lk References:

CU] B RIS, B 55, 55 02 RS BT I0E A4 ZREPE A9 RAPD 20T [ ] A JbAR 2741, 2007, 22(4) : 137-140.

ZHAO Y,CHEN Y M, LIAN Y, et al.Study on germplasm resources of carrot ( Daucus carota L.) Based on RAPD Analysis
[J].Acta agriculturae boreali-Sinica,2007, 22(4):137-140.

[2] FENG Q,XI L H,GUANG L W, et al.Advances in research on the carrot, an important root vegetable in the Apiaceae family
[ J].Horticulture research,2019,6:69.

[3] TAN S S,DUAN A Q,WANG G L, et al. Genome-wide identification reveals the DeMADS—box family transcription factors
involved in flowering of carrot[ J ].Scientia horticulturae , 2023, 308.

(4] F) T, 50, AT, 55 98 N ACC A BUBE IR DeACS 1 58I 5 268 /W [ 0] A 241, 2018,32(12) :2326-2334.
WANG G L,QUE F,CHEN B Q, et al.Cloning and expression profile analysis of a DcACS gene encoding ACC synthase from
Daucus carota L[] ].Journal of nuclear agricultural sciences,2018,32(12) :2326-2334.

(5] Sk . A% D alh BR B g et 3 ()] s Bl 2010(6) :42-43.

ZHANG Z Q.Present situation and development countermeasure of carrot industry in paddock [J].Seed industry in China,
2010(6) :42-43.

(6] i . r FE Al Al T 1] HR ZR BRI 52 257 s R SRETZE L D . AL 5« L5t 58id K2, 2021.

GUO R.Study on the strategic decision of chinese agricultural enterprises “going global” with central and eastern european
countries as the target market[ D ].Beijing: Beijing Jiaotong University ,2021.

(71 27T, TG RN T AR PAE P a7 [0 ] A BH#0F5E , 2017, 38(1) : 53-56.

LIZ L., TIAN M J.The climate potential productivity of Yinchuan[J].Journal of agricultural sciences,2017,38(1) :53-56.

(8] Vit , XUWE , A2 1%, 45 AN [R) T AL 3 R E 17 R LU IX B9 35 W PR 2 WA [0 . A1+, 2020,39(12) £ 134-137.

FENG H P,LIU X M,BAI S H, et al.Comprehensive evaluation of adaptability of different broccoli varieties in mountain ar-
ea of Southern Ningxia[J].Seed,ZOZO, 39(12):134-137.

(9] v il gy bahFhs kK A BRI AR SCAITSE D 1 A : PRk R, 2019.

WANG C.Introduction and correlation study of fleshy roots of fresh-eating carrot varieties[ D ].Taiyuan: Shanxi Agricultural



555 3] I T AN RS D AR ST - 1181 -

University, 2019.

[10] Mg, iz TR M ARIL X E R 8 N AR i e 2 25 5T [0 1. P ISR, 2022, 35(10) : 69-75.

FENG H P,JIN Z Y.Screening and comprehensive evaluation ofsummer sowing carrot varieties in southern mountainous ar-
ea of Ningxial J].China cucurbits and vegetables,2022,35(10) : 69-75.

(11] EBEH B, FReH, 55 R R RS b A B A W R P PR S 2 1 A LD ] Bl 2241, 2020, 47
(2):309-317.

WANG X M,PAN B Q,WANG X Y, et al.Evaluation of biological characteristics and principal component analysis of differ-
ent baby carrot varieties[ J].Journal of Anhui agricultural university,2020,47(2) :309-317.

(12] JR¥e, E2 0o, DX A7, 5% R ol L AOR A KRR 2 [ ] PE bl 2241 , 2018,27(12) : 1754-1762.
JING M L, WANG Y L,MA Y S, et al.Effects of sowing dates on growth of Poa pratensis L.cv. ‘Qinghai’ [J].Acta agricul-
turae boreali-occidentalis Sinica,2018,27(12) : 1754-1762.

(13 ] AR P, ZMy 22 RMRAR 56 AR I TR X 88 | i A B s [ ] LU P R0l B2, 2018,46(6) : 926-927+941.
ZHENG C Y,LI M L,ZHU D L, et al.Effects of sowing time in spring on the yield and quality of carrot[J].Journal of Shanxi
agricultural sciences,2018,46(6) :926-927+941.

[14] UL, EIREHL, APARI, 25 . T 32 1o AR & pR Ao BT A LR e i A S LR 25 R [T ). =g R (A
IRBIARR) ,2021,43(2) :402-411.

LI H L,WANG X M,ZHENG F S, et al.Preliminary evaluation of different fruit color tomato varieties introduction based on
principal component and membership function analysis methods[J ].Journal of Yunnan university (natural sciences edition ) ,
2021,43(2):402-411.

[15] BAWITE AR[E) Dy AR BGH 25 N 2l 88 b R ZARRSE [T ] Fig e K244 ( A SRR , 2021,37(4) : 53-58.
ZHAO M D.Different methods to extract carotenoids in carrots technology research[J].Journal of Qinghai normal university
(natural science),2021,37(4):53-58.

[16] TELL, AL R W], 5% 8 MRS IR b BaR [T ] 4l BHE T, 2014(6) - 3.

YU Y H,SUN T L, TAN H M, et al. Comparative experiment on introduction of carrot varieties [J].Bulletin of agricultural
science and technology ,2014(6) : 3.

(17 ] A a0, B , 45 .5 Fh T 4G hli AT S P40 B e FR AR I Tt 1E [ ) ). A% 22412, 2018,32(9) : 1814-1820.

TONG Q,SHI M, HE J X, et al. Evaluating of drought tolerance and screening the identification indexes among five grape
rootstock varieties[J].Journal of nuclear agricultural sciences,2018,32(9) : 1814-1820.

(18] 3 23] 46 J01 285 X AN ) /N 22 b AR R = (s m [ . P b Aol %41, 2012, 21(6) : 67-73.

JIANG H L.Effect of sowing date and density on stem number and yield of different wheat variety[J].Acta agriculturae bore-
ali-occidentalis Sinica,2012,21(6) :67-73.

[19] BREEn, T 2800, 3 R, 55  BIBEN AN [ 46 BH A /N AR AR ORI & g ma [ ] T B X Al AT 5T, 2021, 39(6)
136-145.

CHEN Z W,DING D Y,DONG W J, et al.Effects of plastic mulching on root growth and yield of winter wheat under differ-
ent sowing dates[ ] ]. Agricultural research in the arid areas,2021,39(6) : 136-145.

[20] R4 FWEL LR, A8 b eIt Ees i Rrssia s [ 1] 4edek %4k, 2013,28(3) :67-72.

MAO J H,MAO S M,ZHUANG F Y, et al.Heredity and environmental regulation of premature bolting in carrot[J].Acta ag-
riculturae boreali-Sinica,2013,28(3) :67-72.

(21] PRI, VTR, AR, 55 58 DAL S 2 R U 9 [T ] ROl B, 2022, 50(16) : 39-41.

SUN L P,SHI H B,ZHAO Y P, et al.Study on high ridge cultivation mode of carrot[J].Jourmal Anhui agricultural sciences,
2022,50(16) :39-41.

(22] ZRIGEIT 3 TR R AR ) TS 88 S SRE  AE 7 SR R BTSE (D L & M & K52, 2018.

MU X H.Study on key technology of variety screening and production for carrot suitable for the export and cultivation in yan-
wei region and production for carrot suitable for the export and cultivation in yan-wei region[ D ].Yantai: Yantai University,
2018.

(23] 280 508 D FT IR Y sg b st G HAL R R OE A [ D ] AL 50 h E AR B, 2021.



1182 - RN AN I 3 %45 &

LI M.Cloning and genetic transformation system optimization of FT gene in carrot[ D ].Beijing: Chinese Academy of Agricul-
tural Sciences,2021.

[24] FIREE, TAEEE skpaa, % 908 NS T DeBZR1 3L W 5u e Je A 2R RR SR 0 i [0 ) A A B4 40, 2021,
57(2) :451-460.
WANG X R,WANG Y H,ZHANG R R, et al.Cloning and tissue-specific expression prof le analysis of DcBZR1 gene, a tran-
scription factor from Daucus carota ssp. sativus[ J ].Plant physiology journal ,2021,57(2) :451-460.

[25] Filuk, AEZA: ARG B T 9AE b 340 Orange ZEN AU ST 53238 00 [T ] B4 243K, 2021,35(11) : 2482-
2492.
WANG Y G,XIONG A S, XU Z S.Cloning and expression analysis of three Orange genes in kuroda osun carrot[ ] ].Journal
of nuclear agricultural sciences,2021,35(11 ) :2482-2492.

(261 AETCA, 2L L, 45 W08 DI D 32400 XU AR 7 2N 31515 8- N RS SARSCE T [0 ] A4l
2021,35(10) :2284-2293.
DENG Y J,LI T, FENG K, et al.Correlation analysis between carotenoid cleavage dioxygenase 7 gene expression and con-
tent of B-carotene in carrot[ J ].Journal of nuclear agricultural sciences,2021,35(10) :2284-2293.

(27 ] X . BAEE N R &6 38R EE AR A g ma B[ D . 2290 - HR ARl K%, 2010.
LIU L.Responses of quality development of carrot to soil temperature and moisture[ J ].Lanzhou : Gansu Agricultural Univer-
sity,2010.

[28] BHANDARI S R, CHOI CH S, RHEE J, et al.Influence of root color and tissue on phytochemical contents and antioxidant
activities in carrot genotypes[]].Foods,ZOZZ, 12(1):120.

(29 ] %M . ZARPREE G TP IR SRR ] ST 58 B, 2022,37(2) :45-48.
LI X M.Review of multi-index compreliensive evaluation method[ ] ].Statistics and management ,2022,37(2) :45-48.

[30] B 5%, 82270, (W%, 45 . AR i Ml XG5t JBORS AN [ 498 300 e PR 7 g Bz [ . i vfoll 27412, 2023, 35
(4):736-751.
MA Y H,ZENG X Y, HE X B, et al.Response of grain yield and quality of high quality rice to climate factors at different
sowing dates in southeastern Zhejiang Province , Chinal J ].Acta agriculturae Zhejiangensis,2023,35(4) :736-751.

(31 ] T W, PREE I, VI, 45 V95 W) 3t DA () A= 7 20 R RS ot o 7 F5 68 AR ] 40 00 Ao DR 3 By i 7 [0 . A 24
2021,47(5):952-963.
DONG M H,CHEN P F,JIANG Y, et al.Response of yield of different growth types of japonica rice varieties to climatic fac-

tors at different sowing dates in Taihu region of Jiangsu Province[ J].Acta agronomica Sinica, 2021, 47(5):952-963.



