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Summary

Heritabilities, Correlations, Path Coefficients
and Ecological Changes of Agronomic Characters

on Different Seeding Dates in Carrot

Seong - Eon Lim

Department of Agronomy, Graduate School, Cheju Natural University.

These studies were conducted to investigate the ecological response
and changes of selection criteria in accodance with the difference of
seeding dates in carrot (Daucus carota L.). The difference of cultivars,
heritabilities, genotypic and phenotypic correlations and path coefficients
for the agronomic characters were estimated using 18 chltivars seeded
on July 5th, July 19th, August snd and Angust 16th.

The results obtained were summarized as follows;

1. There were differences in the leaf length on the different seeding
dates. The number of leaves and the leaf weight per plant were high in
late seeding. There was no significant difference between cultivars in

these characters.



2. On the late seeding dates the root length was long and the root

diameter was slender in compared with the early seeding.

3. The earlier seeding, the more cracked and branched root but there

was no difference between carrot cultivars.

4. Hung-nong shinhukjun, Han-nong bruun, Han-nong shihukjun,
ko-nong yeo-reum 5 chon. Taki Yang-myang 5 chon and Dong-hae
shinhukjun seeded on August 2nd showed higher marketable yield than
any other cultivar. But the total yield per 10 a was higher in early

seeding than in late seeding.

5. The mean heritabilities on the different seeding dates showed high
in the root weight per plant and the marketable yield per 10 a, medeum
in the leaf weight and the root diameter and low in the leaf length,
the number of leaves on all the seeding dates. The leaf weight per
plant and the root diameter changed greatly with the difference of

seeding dates.

6. There was highly positive genotypic correlation between the
marketable yield and the root weight per plant and positive genotypic
correlation were found between the root length and the root weight per
plant, between the root length and the cracked root, between leaf length
and the cracked root and between the cracked root and the total yield.
Negative correlation was showed between the root length and the
marketable yield and between the leaf length and the branched root.

7. The phenotypic correlations were showed high values when the
genotypic correlation were high. The most phenotypic correlation values
were lower than the genotypic correlation. The phenotypic correlation
between the root weight per plant and the marketable yield showed
high on all the seeding dates.



8. The environmental correlation showed high between the root weight
and the marketable yield on the most seeding dates.

9. Direct and indirect effects of the root weight, the branched root, the
cracked root, the root length and the root diameter versus the

marketable yield were high. That is, these characters had a large

influence on the marketable yield.
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Table 1. Soil properties of experimental field.

pH oM A V-P,O; Exchangeable cation(me/100g)
(1:5) (%) (me/100g) K Ca Mg
6.6 0.59 34 6.1 11.3 15

TP AHEQECD pHE 66, M ZES 059me/100g, {idme B

3ppm, 1R 6.1%, il 24 11.3me/100g, it vt 2ulE 1.5me/100g =
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HIEfRAES RESE HolAoh
AT WEE L 29 2o

Table 2. Meteorological factors during the growing period.

Year 1998

Month July Aug. Sep. Oct. Nov. Dec.
Maximum temp.(C) 29.3 30.8 28.1 235 17.7 138
Minimum temp.(T) 238 244 21.2 16.3 78 3.8
Average temp.(C) 26.2 213 24.4 19.7 129 8.2
Precipitation(mm) 369.5 2574 3785 54.0 16.5 7.0
Hours of sunshine 1476 2315 188.3 142.6 168.6 1734

AAECEL~'90) el B8k RRFERIGD &<He] 7)iL @g7t 10CTAHE 53, BAE
< 90.4mn Betow, ARIKFEE 684150 AL, 8)12 #IL7H 1.0C =4, BAE
24mm R A MEEEE 5260 A A, AT FAO~11¥)Y #EE £A00~19
C), BrKE 2 AR AAFRKE 24~46.3mm, ARIKFE 50~59.650) 8
sgRom, LAHFNM FE HFodtd BY lEE w3, BRAER 2 ARKES

=

A2 fHolu EW A£F L stede A%l AU
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20 WMET AU, FEFRE)FISE 562m FITELEAESAH 544
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At

7)1 19R #RHidM e TEFTEEDNIZTHLE 60.1cm, TEZTR()HYE5& 60.6cm,
BAEAH)AED 604cm, LFHUHDANTHLE 606mZ thE MHBRT ZAx
710l F B (M)A & A2 55.1cm, st ()4l & Mo 56.8em, Tl FH(HK)A S A
°] 555em2 th& Aiffiich #gtow, 1 9 A\ fEe 57.3~59.1m& M &t

8JI 20 MM = e FRMAE A 623cm, PFEHUFTEH)NSH 624

>

cm, EHFR(FR)ANE o] 636emE ThE MWMERT AL, F$EFRUR) AFAL
59.6cm, TLTRHRAIEZY 582cm, F3tu(B)ANFHo] 581emz thE SR T
#gom, 1 9 W 609~622cm HY 2 vl =3 At

8J1 160 fhtiol & &5 TR (K)F 220l 608cm, M&FREFAIEH 62.8
cm, FEFTEHHEOAVEZHE 595m= bRt AA3, FEFTRENEDLS

52.4cm, HFFHFE)AEZH 533cm, PtEdYFTHHE)IAN S AL 536mz & W
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Table 3. The leaf length of the carrot cultivars on the different seeding dates.

Leaf length(cm)

Cultivars
July 5 July 19 Aug. 2 Aug. 16 Average

Hungnong. Shinhukjun 590 601 623 524 58.5
Hannong. bruun 56.2 58.3 62.2 60.8 594
Hannong. Shinhukjun 58.4 57.3 61.9 59.0 59.2
Nongwoo. bibarihukjun 58.7 579 60.9 56.5 585
Nongwoo. Shinhukjun 57.2 59.0 59.6 56.0 58.0
Choongang. Shinhukjun 544 576 58.2 5.9 56.8
Seoul. Hapashinhukjun 58.6 59.0 61.8 62.8 60.6
Konong. Yeoreum 5chon 57.7 60.6 60.9 57.0 59.1
Nongjin. Yeoreum 5chon 55.8 60.1 60.3 543 576
Taki. Shinhukjun 57.8 55.1 61.3 585 582
Taki. Yangmyang 5chon 61.8 57.1 619 583 59.8
Taeyang. Shinhukjun 599 57.7 60.9 53.3 58.0
Palkangnongye. Shinhukjun 60.6 60.4 61.2 56.7 59.7
Seungwon. Shinhukjun 56.6 60.6 62.0 59.5 59.7
Hyubhwagyowa. Shinhukjun 61.7 56.8 58.1 56.9 584
Mardane. Shinhukjun 59.6 58.7 62.4 536 58.6
Tonghae. Shinhukjun 59.7 55.5 63.6 .1 58.2
Muchang. Shinhukjun 59.8 59.1 61.1 569 59.2
Average 585 584 61.1 56.9

LSD(5%) between seeding da;e;n;a;s - 2.3
LSD(5%) between cultivar means NS
LSD(5%) between cultivar means for the same seeding date 52
LSD(5%) between seeding date means for the same or 21

different cultivars
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Table 4. The number of leaves per plant of the carrot cultivars on the

different seeding dates.

No. of leaves per plant

Cultivars
July 5 July 19 Aug. 2 Aug. 16 Average

Hungnong. Shinhukjun 82 89 95 10.0 9.2
Hannong. bruun 8.4 80 9.1 105 9.0
Hannong. Shinhukjun 76 8.3 9.2 9.7 8.7
Nongwoo. bibarihukjun 79 85 9.6 104 9.1
Nongwoo. Shinhukjun 7.7 83 95 105 9.0
Choongang. Shinhukjun 7.8 8.4 9.7 10.0 9.0
Seoul. Hapashinhukjun 7.3 89 9.2 10.1 89
Konong. Yeoreum 5chon 77 8.2 9.6 9.9 89
Nongjin. Yeoreum 5chon 8.1 85 9.3 10.1 9.0
Taki. Shinhukjun 7.3 8.3 95 10.1 8.8
Taki. Yangmyang 5chon 7.6 8.6 9.6 10.2 9.0
Taeyang. Shinhukjun 7.7 8.3 9.2 99 8.8
Palkangnongye. Shinhukjun 75 384 96 10.0 89
Seungwon. Shinhukjun 7.7 8.5 9.6 10.1 9.0
Hyubhwagyowa. Shinhukjun 7.2 89 9.7 10.2 9.0
Mardane. Shinhukjun 74 8.6 9.8 99 89
Tonghae. Shinhukjun 7.8 8.7 94 9.8 89
Muchang. Shinhukjun 7.6 85 95 99 89
Average 77 8.5 95 10.1

LSD(5%) between seeding date means 04
LSD(5%) between cultivar means 0.3
LSD(5%) between cultivar means for the same seeding date 05
LSD(5%) between seeding date means for the same or 21

different cultivars
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Table 5. The leaf weight per plant of the carrot cultivars on the different

seeding dates.

Leaf weight per plant(g)

Cultivars
July 5 July 19 Aug. 2 Aug. 16 Average

Hungnong. Shinhukjun 52.7 533 64.5 65.6 59.0
Hannong. bruun 48.3 56.3 63.0 66.9 58.6
Hannong. Shinhukjun 65.3 60.2 68.5 64.4 64.6
Nongwoo. bibarihukjun 535 64.7 69.5 64.4 63.0
Nongwoo. Shinhukjun 64.9 52.7 69.8 65.2 63.2
Choongang. Shinhukjun 56.2 58.8 66.6 63.6 61.3
Seoul. Hapashinhukjun 56.8 52.0 68.1 749 63.0
Konong. Yeoreum 5chon 60.3 54.7 64.2 64.6 61.0
Nongjin. Yeoreum 5chon 60.7 539 65.2 73.3 63.3
Taki. Shinhukjun 57.3 53.4 60.7 67.3 59.7
Taki. Yangmyang 5chon 56.6 59.6 65.2 69.9 62.8
Taeyang. Shinhukjun 60.8 56.3 68.0 63.5 62.2
Palkangnongye. Shinhukjun 60.9 61.5 66.4 70.3 64.8
Seungwon. Shinhukjun 63.4 60.9 64.7 71.0 65.0
Hyubhwagyowa. Shinhukjun 59.1 55.1 67.1 66.3 61.9
Mardane. Shinhukjun 56.3 58.8 68.1 69.6 63.2
Tonghae. Shinhukjun 54.5 57.1 69.6 72.9 63.5
Muchang. Shinhukjun 55.5 569 68.1 64.6 61.3
Average 58.5 57.0 66.5 67.7

LSD(5%) between seeding date ;neans o 50
LSD(5%) between cultivar means 3.1
LSD(5%) between cultivar means for the same seeding date NS
LSD(5%) between seeding date means for the same or 21

different cultivars
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Table 6. The root length of the carrot cultivars on the different seeding dates.

Root length(cm)

Cultivars
July 5 July 19 Aug. 2 Aug. 16 Average

Hungnong. Shinhukjun 16.7 16.9 19.3 16.8 174
Hannong. bruun 16.3 16.8 195 17.2 175
Hannong. Shinhukjun 16.6 18.2 19.8 17.4 18.0
Nongwoo. bibarihukjun 15.1 15.8 16.8 153 15.8
Nongwoo. Shinhukjun 162 17.1 18.7 16.9 17.2
Choongang. Shinhukjun 14.2 155 19.0 17.7 16.6
Seoul. Hapashinhukjun 149 17.1 17.3 175 16.7
Konong. Yeoreum 5chon 145 17.3 18.8 174 17.0
Nongjin. Yeoreum 5chon 158 159 16.2 16.2 16.0
Taki. Shinhukjun 14.0 16.5 16.7 159 158
Taki. Yangmyang 5chon 14.8 17.1 19.1 18.7 174
Taeyang. Shinhukjun 139 16.7 17.1 17.7 16.4
Palkangnongye. Shinhukjun 145 16.7 18.3 16.8 16.6
Seungwon. Shinhukjun 15.3 17.1 19.2 20.2 18.0
Hyubhwagyowa. Shinhukjun 159 15.9 184 19.6 175
Mardane. Shinhukjun 16.1 16.3 20.0 16.8 17.3
Tonghae. Shinhukjun 16.6 158 17.8 16.2 16.6
Muchang. Shinhukjun 139 16.3 159 14.8 152
Average 15.3 16.6 18.2 17.2

LSD(5%) between seeding date means 0.2
LSD(5%) between cultivar means 05
LSD(5%) between cultivar means for the same seeding date 2.1
LSD(5%) between seeding date means for the same or 20

different cultivars
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Table 7. The root diameter of the carrot cultivars on the different seeding

dates.
Root diameter(cm)
Cultivars
July 5 July 19 Aug. 2 Aug. 16 Average

Hungnong. Shinhukjun 79 6.8 58 4.1 6.2
Hannong. bruun 15 6.6 5.6 4.8 6.1
Hannong. Shinhukjun 7.7 6.5 52 44 6.0
Nongwoo. bibarihukjun 7.7 6.7 6.1 43 6.2
Nongwoo. Shinhukjun 6.8 6.5 58 44 59
Choongang. Shinhukjun 7.3 59 57 4.8 59
Seoul. Hapashinhukjun 75 6.7 5.6 55 6.3
Konong. Yeoreum 5chon 74 6.4 55 4.2 59
Nongjin. Yeoreum 5chon 6.7 6.4 6.1 4.3 59
Taki. Shinhukjun 78 6.8 5.7 4.7 6.3
Taki. Yangmyang 5chon 7.3 6.5 5.7 49 6.1
Taeyang. Shinhukjun 7.4 6.4 59 5.1 6.2
Palkangnongye. Shinhukjun 7.1 6.7 6.2 45 6.1
Seungwon. Shinhukjun 7.0 6.7 54 5.0 6.0
Hyubhwagyowa. Shinhukjun 7.2 6.3 55 48 6.0
Mardane. Shinhukjun 74 6.5 5.0 48 5.9
Tonghae. Shinhukjun 7.2 6.6 5.7 50 6.1
Muchang. Shinhukjun 75 6.2 4.7 45 5.7
Average 7.4 6.5 5.6 4.7

LSD(5%) between seeding date means 0.1
LSD(5%) between cultivar means 0.3
LSD(5%) between cultivar means for the same seeding date 1.1
LSD(5%) between seeding date means for the same or 20

different cultivars
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Table 8. The root weight per plant of the carrot cultivars on the different

seeding dates.

Root weight per plant(g)

Cultivars
July 5 July 19 Aug. 2 Aug. 16 Average

Hungnong. Shinhukjun 178 153 155 142 157
Hannong. bruun 176 157 159 138 158
Hannong. Shinhukjun 188 154 158 138 160
Nongwoo. bibarihukjun 148 146 136 146 144
Nongwoo. Shinhukjun 141 133 145 147 142
Choongang. Shinhukjun 128 125 121 149 131
Seoul. Hapashinhukjun 141 126 129 143 135
Konong. Yeoreum 5chon 155 153 159 172 165
Nongjin. Yeoreum 5chon 133 123 128 156 135
Taki. Shinhukjun 152 144 119 156 143
Taki. Yangmyang 5chon 148 162 157 160 157
Taeyang. Shinhukjun 112 141 128 145 132
Palkangnongye. Shinhukjun 118 121 116 112 117
Seungwon. Shinhukjun 163 151 142 168 156
Hyubhwagyowa. Shinhukjun 139 137 144 126 137
Mardane. Shinhukjun 168 145 151 145 152
Tonghae. Shinhukjun 177 156 150 134 154
Muchang. Shinhukjun 106 130 122 104 116
Average 148 142 140 143

LSD(5%) between seeding date means NS
LSD(5%) between cultivar means 11.9
LSD(5%) between cultivar means for the same seeding date 23.0
LSD(5%) between seeding date means for the same or 21

different cultivars
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Table 9. The number of branched roots per m' of the carrot cultivars on the

different seeding dates.

No. of branched roots per m'

Cultivars
July 5 July 19 Aug. 2 Aug. 16 Average

Hungnong. Shinhukjun 6.6 44 35 1.9 4.1
Hannong. bruun 6.1 4.1 3.7 20 4.0
Hannong. Shinhukjun 6.2 4.3 33 15 38
Nongwoo. bibarihukjun 53 3.9 3.2 29 3.8
Nongwoo. Shinhukjun 5.2 49 3.3 2.7 4.0
Choongang. Shinhukjun 6.5 49 3.3 2.7 4.4
Seoul. Hapashinhukjun 57 49 33 25 4.1
Konong. Yeoreum 5chon 49 44 3.1 2.8 3.8
Nongjin. Yeoreum 5chon 53 53 35 24 4.1
Taki. Shinhukjun 55 45 3.3 25 4.0
Taki. Yangmyang 5chon 5.4 4.1 3.6 2.7 4.0
Taeyang. Shinhukjun 54 5.1 3.7 27 42
Palkangnongye. Shinhukjun 55 54 3.7 2.8 44
Seungwon. Shinhukjun 5.3 5.7 39 3.0 45
Hyubhwagyowa. Shinhukjun 53 5.8 38 2.7 44
Mardane. Shinhukjun 5.7 3.1 4.0 29 3.9
Tonghae. Shinhukjun 52 4.3 38 2.0 3.8
Muchang. Shinhukjun 6.1 51 35 2.8 4.4
Average 56 4.7 3.5 25

LSD(5%) between seeding date means 0.6
LSD(5%) between cultivar means NS
LSD(5%) between cultivar means for the same seeding date 1.1
LSD(5%) between seeding date means for the same or 29

different cultivars
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Table 10. The number of cracked roots per m' of the carrot cultivars on the

different seeding dates.

No. of cracked roots per m'

Cultivars
July 5 July 19 Aug. 2 Aug. 16 Average

Hungnong. Shinhukjun 5.7 49 3.7 2.1 4.1
Hannong. bruun 5.8 4.1 33 2.2 39
Hannong. Shinhukjun 5.1 4.8 3.1 14 3.6
Nongwoo. bibarihukjun 4.7 4.1 3.0 3.3 3.8
Nongwoo. Shinhukjun 5.6 50 33 3.0 4.2
Choongang. Shinhukjun 6.0 5.0 3.3 3.2 4.4
Seoul. Hapashinhukjun 5.2 6.0 35 3.3 4.5
Konong. Yeoreum 5chon 4.7 45 3.1 29 3.8
Nongjin. Yeoreum 5chon 6.2 5.7 3.3 29 45
Taki. Shinhukjun 54 43 3.3 3.1 4.0
Taki. Yangmyang 5chon 5.7 39 35 3.0 4.0
Taeyang. Shinhukjun 5.0 4.7 3.0 2.6 3.8
Palkangnongye. Shinhukjun 53 4.8 3.0 3.3 4.1
Seungwon. Shinhukjun 54 55 2.7 3.0 4.2
Hyubhwagyowa. Shinhukjun 6.5 5.4 2.6 3.0 4.4
Mardane. Shinhukjun 6.0 3.3 3.0 29 3.8
Tonghae. Shinhukjun 56 4.2 3.1 2.1 38
Muchang. Shinhukjun 58 5.7 34 26 44
Average 55 48 3.2 2.8

LSD(5%) between seeding date means B 05
LSD(5%) between cultivar means NS
LSD(5%) between cultivar means for the same seeding date 1.2
LSD(5%) between seeding date means for the same or 29

different cultivars
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Table 11. The marketable yield per 10a of the carrot cultivars on the different

seeding dates.

Marketable yield(kg/10a)

Cultivars
Jul 5 Jul 19 Aug 2 Aug 16 Average

Hungnong. Shinhukjun 2713 2780 2847 2675 2754
Hannong. bruun 2643 2675 2795 2622 2684
Hannong. Shinhukjun 2662 2727 2752 2588 2682
Nongwoo. bibarihukjun 2128 2322 2222 2385 2264
Nongwoo. Shinhukjun 2023 2140 2572 2402 2284
Choongang. Shinhukjun 1808 1938 2022 2288 2014
Seoul. Hapashinhukjun 2077 2010 2090 2327 2126
Konong. Yeoreum 5chon 2625 2640 2692 2657 2654
Nongjin. Yeoreum 5chon 1914 1975 2125 2420 2109
Taki. Shinhukjun 2147 2475 2010 2552 2296
Taki. Yangmyang 5chon 2100 2605 2743 2570 2505
Taeyang. Shinhukjun 1773 2123 2153 2237 2072
Palkangnongye. Shinhukjun 1860 1903 1918 1753 1859
Seungwon. Shinhukjun 2420 2440 2462 2538 2465
Hyubhwagyowa. Shinhukjun 2058 2243 2308 1889 2125
Mardane. Shinhukjun 2455 2493 2607 2352 2477
Tonghae. Shinhukjun 2590 2622 2513 2485 2553
Muchang. Shinhukjun 1705 2208 1987 1685 1896
Average 2206 2351 2379 2357

LSD(5%) between seeding date means NS
LSD(5%) between cultivar means 200.7
LSD(5%) between cultivar means for the same seeding date 4014
LSD(5%) between seeding date means for the same or 33

different cultivars
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Table 12. The total root weight per 10a of the carrot cultivars on the different

seeding dates.

Total root weight(kg/10a)

Cultivars
Jul 5 Jul 19 Aug 2 Aug 16 Average

Hungnong. Shinhukjun 4341 3707 3635 3328 3753
Hannong. bruun 4246 3655 3717 3142 3690
Hannong. Shinhukjun 4412 3680 3607 3219 3729
Nongwoo. bibarihukjun 3395 3298 3112 3448 3313
Nongwoo. Shinhukjun 3236 3105 3562 3406 3327
Choongang. Shinhukjun 3060 2858 2829 3431 3044
Seoul. Hapashinhukjun 3324 2982 2965 3320 3148
Konong. Yeoreum 5chon 3746 3610 3629 3870 3714
Nongjin .Yeoreum 5chon 3229 2913 3040 3527 3177
Taki. Shinhukjun 3598 3477 2783 3649 3377
Taki. Yangmyang 5chon 3527 3648 3741 3740 3664
Taeyang. Shinhukjun 2669 3159 3066 3319 3053
Palkangnongye. Shinhukjun 2808 2818 2760 2566 2738
Seungwon. Shinhukjun 3872 3579 3406 3875 3683
Hyubhwagyowa.Shinhukjun 3293 3236 3241 2942 3178
Mardane. Shinhukjun 4175 3448 3505 3414 3636
Tonghae. Shinhukjun 4195 3682 3400 3098 3594
Muchang. Shinhukjun 2560 3205 2819 2432 2754
Average 3538 3337 3268 3318

LSD(5%) between seeding date means 107.6
LSD(5%) between cultivar means 228.7
LSD(5%) between cultivar means for the same seeding date 457.3
LSD(5%) between seeding date means for the same or 21

different cultivars

- 33 -



2. WA 48 REL AR

1) EEH

Aol @e 2t JPHS BMHS Ki13oAM e 2o,

7)1 50 MM E RK(68.7%), 1HAB60.0%)S] HMHLS TR, mEEH
¥(83.3%) R HHR(B5.2%)= hHFZE AL, #1(90.3%), 18 E(98.0%), #hih
W E(96.8%) ¥ HolATH

7)1 198 M £:12(56.0%), 1B B(46.5%) Rk, HEK(B1.6%)L
MFPIE R o™, 1R T(94.7%), miSui#(93.2%) R ZRB(91.4%), 10a%s #Hdn
W (94.9%)2 £ HolAH.

8J1 2R fEFEolAM = R1(539%), 1 #(32.5%), 1K R T(30.5%)E 2ok, #
12(96.6%), BE(93.3%), 1HkHT(93.4%), m'iGZM(93.7%), 10a% wHMKE
(955%)2 =skoh

8J1 16A Mol M= RE(61.5%), 18k R8(43.8%), 18k LT (61.6%)°] 3kl
B1€(89.0%)& R R o™, $(96.3%), LHAHLTI(96.2%), m' i L (94.9%),
m' i 24 §0(98.3%), 10apny il §(98.4%) =ttt

A=A et KRR BEol oe BN e #1(539~687%), 14
R B(325~60.0%), 1HHT(93.4~98.0%), 10a%irHbii B(94.9~984%)& 7ER7L
Aot TR T(30.5~76.7%), HE(78.0~96.6%), #1£(749~93.3%), m &z #
(756~94.9%), m"ii W E(85.2~98.3%)= /R 7F woh

MAME 08 o HIA78.0~96.6%), 1B T(93.4~98.0%), m' & iy #H#(75.6~
94.9%), m'iEHME(85.2~98.3%), 10adirhiil B (94.9~98.4%)9] EMHES =i, 1
Bk 8:T0(30.5~76.7%), BE(749~933%)2 MR, $#1(539~68.7%), 1k

(325~60.0%)= 2%t

_34_



v'e6 £86 6V6 7% 068 £9 919 8€r 19 u
6905S25T €261 ObE  9910.9'S  L6bT  VEO'SE  BCE'EEE gVl 6659RI WAy
1's5ee £92°0 Wr0 261812 Slz0 IS 656'221 68L0  SIEIL oA
§ISZ'I06T OISl 90€  WEISY'S 222 SLLEE  66ES0E pPI90  VROVII 3A

56 L6 9L P'e6 £'6 99 S0E gzE 65 u
VLEEIBLT  09eb 06T 19909V 0008  I8lE  26eBIz 88zl £SI'ES W
£556'6L 8920 960 L202Se 850 VOO £8L°1G1 6980  £251e oA
IZ8E0LT 266 [ZUT VEYR0EY  e9vL  LICOE  6Wh9m 6160 089 8A

6V6 v16 286 Lv6 918 08L  L9. SS9 0% u
PISCVOST 66101 SIE6  L96RVE'E 8Tl €266 6150L2 991 vRYEL WAL
SOLY'LL 1180 VE90  9LLBLI gro  BLIZ £00°E9 1680  S6ETE A
UISL9eY'T g6 1898 16U0LI'E  26LO Wbl 915202 6LL0  68CTY 3A

896 'S8 €8 086 6VL £06 L 009 L'89 u
98YSHe0T 6L SOV 280€RLOL 09T MOO0Z 12°L68 65T VOV WA
69V8Y9 00L'0 88LO  86911Z €690  VEBL 22619 20T 8EVEL A
L10L'6S6'T 620 SI6E VRSSOl 2907 OLOSI 666'GEE 82T 1919 A

G SO A L T o S AN IV
TN o o o oont 100y 100y . o o jeo] P Buipoag

‘s9lep Buipads JUAIJJIP Yl U0 SINBWNSd AY[Iqelusy pue ‘9ouenea oidAjousyd pue dnouUSKy) ‘€1 S[qeL

_35-



2) LA KB

HERRIOIE GEMAIBY, RBUHIBY, BORAINS 22 %14, 15, 163 24,

A AAM ZHEE RIS ke MBRIL7T 5 MHES IKEH 2
BE(7)] 5A #5FE 0.8393), 1Hk %8 2 mEHHE(T)] 197 HBE 08546), 14E
ook #4 (7)] 50 HEFE 0.665), ¥k mi ZHE(7TH 198 $FE 0.9486), #
Lt BT 19A #EFE 09769) BL 16 T(8)] 2A 2 8H 16HIHEM 1.701
9~0.8966), i3 m i HRE(7)] SA KA 1.3237), MRS dikEGH 28 1%
Fi1.3147), R IR TEQ®)] 2R 18/ 05072), MK gl E&(7)] 198 1R
0.5090), 1Fk#R T2 m i @(8)] 16A % 0.9925), WTs} misZME8) 2A
H 8J1 16A HRFE 0.5656~0.6644), T} 10a% phiil BOSFEH =% 09975~
1.7660), m' 2B R pEE(7)] 19A J8FE 1.1282)01 0 £9 RIBNFIL T =
o PHLS LRI miEEE(T)] 19 BAE -1.2372), 1RRSE o miigis i Bu7 )]
19K % FE -1.1128), IRR T mifiz @B (7)) 108 38 -1.5447), HET #HK®E
JO16H ffE -0.9632), #L3 1M T(B)] 16A f%FE -1.2002), #IZH 10a% F
WACE(7)] 5H, 7TH 19 #RFE -1.0747~-09717), BE mai BT 190, 8
JI 2R, 8J1 160 fRfE -0.5430~-0.7934), H{E€3 mii M@ 168 &
-1.1655), THARBTiah maig i #(7)] 190 FEFE -0.9746), m'ifizid ol Wi #(7)]
19A, 8)] 20 & -0.7714~-0.6397), misusz e} vai s (7)1 19A, 8J] 16R
AR -0.7976~-0.7025), m'¥i Z4Bdel 10ad phhkR(8)] 16H #&FE -0.6194)01 4
ou, olE ool MM HEE Aol FYWHANMNE B et F
o WM =& fo] Mo = stljo] LHLatAl e gzt ek

LBUEHIBEON Aol A BRIV JZE(RE Abololl HIBHS HMAIBNMREIT =dd
PH E57F 2 &S HolAe gten, 13 #Lia 10aea k8 (7)1 50, 8)]
2H #5FR 05183~05173), BT 10ahi v i BGREFEI 5ol A 0.6006~0.8745),
mriIz e HB(T)] 19H, 8)] 16 A 0.7627~06232) K9] KIS 2g

- 36 -



AL, TR m BT 19R #RFE -0.5103), 1¥k Tt miii 24MB(7)] 19A
RFE -0.5001), m'iiuzidd} 10ati K RH(7)] 19A $%FE -05465) f19 Moz 2
Zh AjEEo)l AU o5 o) MM L HHE AolodAME EHMMl wal A
Bt R0 AEr ddatd. WoBEMA S B mel Ee] i =
=AY IS Blou {fEre Ydon, KBV EMRMNS Lteisty
Y KBRS EMHRGREC S2UAM 2 38 RYa dAHog EEHIM
Bope KBUHIBY o) skt

BURAIBNS 7)) SR RREEMICNA 1Rk QU Mol 1R T(0.4748), 7)1 198 $&FEoN A
mUi I et ZURE0.7234), B 102t B (0.5812), TRIET T 10a% daihik
5(0.4955), 81 2R RRFECl A IR Ti2h 10a% A400d §:(0.7195), 8J] 16H #&FEl
AR 10a% pEAKR(0.4780)8 1F9) IO 2 7)) 198 #HAIA #E3
BRIEC-0.6681), m' iz e 10atii B(-0.56512)2 #19] HiBoZ fiE#e Je
WAL, we Al PG E MR R AR e f EE BB
web RtREe @3 s dgsdon, m-EMAE A wtet ko
Hi e 119 HIS 2

- 37 -



Table 14. Genotypic correlations estimated among the major agronomic

characters in carrot cultivars on the different seeding dates.

No. of

Leaf

Root

- No. of No. of

A 02455 -01558 -0.18%0 -00768 01298 -0.2146 -00399  0.2802

Leaf B -00229 -06136 -00359 -0.1264 03671 -00559 -12372  0.3020

length C -00790 -01953 -00231 00345 -02302 -0.0027 -03366 -0.2603

D -01678 -00192 00577 -0.0212 -002%6 0073 01135 -0.1480

o A 04503 08393 -0.0624 01489 00350 03925 0249

No. of B -02798 02937 -0.1726 -0.1024 -1.1128 08546  0.3693

lﬁ:: c -00081 01814 01638 00323 -00355 02141 -00236

D -02178  -0.1331 01134 -02448 -0.1584 -03828 -0.0988

A 06555 -04938 03933 0389 02520 02707

Leaf B -0.2635 -0.1490 04939 -15447 09486  0.2743

“;fnt? C 02715 01999 00146 00170 -0.4105  0.1530

D -00756 05423 01245 03696 -0.1855 -0.0858

A 00961 -15011 13821 13237 -10747

Root B 09769 -1.2002 = 04169 -00058 -09717

length C -0.04% 17019  -02414 00628  1.3147

D 09632 08966 01824 04539 03365

A 01833 02517 -03169 03023

Root B 04382  -07088 00857  0.5090

diameter 05072 -05430 00973 0.029

D 01681 -0.7934 -1.1655 -0.0761

) A ) 02269 -0.1167  1.2206

Root B -09746  1.0019  1.7660
weight

olant C 03918 05636  1.4794

D 09925 06644  0.9975

A -0.1711  -02138

b;?ﬂ‘id B 07714 -0.7976

ro/m € 06397 0.3677

D 16476 -0.7025

A 0.3072

No. of B 1.1282
crached

wot/m C 0.3395

D -0.6194

% Seeding date A, B, C and D indicate July 5, July 19, Aug. 2 and Aug. 16, respectively

_38_



Table 15. Phenotypic correlations estimated among the major agronomic

characters in carrot cultivars on the different seeding dates.

No. of

Leaf

Root

No. of

No. of

A 00151 0085  0BX 006 002 008 0™ 0126

Leaf B 00067 0140 01036 0070 0002 0089 0061 0002

length C o0& 01483 02 0% 0103 0l 042 008

D 0170 013 0198  O0NE 0046 0141 01310 0060

A C00mI 00M7 OB 03 0B2 055 0084

E»g B 00664 0208 0135 0048 -LID 0038 0224

Jolant c 0001 0028 017 012 0188 0B 00

D 014 0672 0087 0073 00073 000 -004%

A 01918 0B 006 0240 00T 0084

Leaf B 0086 0188 0260 0330 0408 00637

“;fntil C 0122 -0l& 008 006 01977 007

D 02 0008 0008 0283 0016  0m

B A B 01604 0468 01RO 0518

Toot B 0484 OB 0001 06 -00110

length C 0196 0433 0B 00D 0517

D 0180 0176 0121 0071  00Bl

- A 027 03I  0MI0  0lel

Root B 0361 0291 0138 046l

diameter ¢ 0068 0480 0002 01577

D 00657 00088 008 024

A 0w 00M7 078"

Root B 05108 0501 076127
weight

Jolant C 01602 01718 084"

D 0002 0008 065"

A 01412 0068

b;; ;); B 0727 0546

moty/m C 0005 0189

D 02x"  031R

o A -00944

No. of B 03397
crached

rootw/m C 02416

D 0269

% Seeding date A, B, C and D indicate July 5, July 19, Aug. 2 and Aug. 16, respectively
and 1%

207

*, *x © significant at 5%
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Table 16. Environmental correlations estimated among the major agronomic

characters in carrot cultivars on the different seeding dates.

. No. of Leaf Root No. of No. of
1 seeding leaves weight Root Root Marketable

date length  diameter weight hed yield/10a

/plant /plant /plant  roots/m’  roots/m’

A OlIE7T  -009% 00673 00706 0082 00744 001 02664

Leaf B 0019 02 007 010 0184 02128 0218 0130

length C 004% 01714 00971 00683  00X2 0104 026 -0.064

D 0184 005 0211 0149 00D 07 0l 0218

A 0284 0286 0060 048" 00124 0291 007l

{f;;f B 0130 0275 01631 0120 0318 0162 0230

Jolant C 00149 0189 -0I30 0043 069 0A%G 0008

D 01900 01O 0048 01958 0W@I5 01284 0157

o A 0B 014% 0246 0182 06 06

Leaf B 01566 0108 0309 080 047  02%

V);fnt? c 02687 0160 0068 0W74 026 01151

D 00167 01381 0060 02481 0020 002

A 0264 000 04213 020 031H

oot B 06881° 0412 00MB3 001 0FH

length C 02319 001® 0097 00188 008D

D 008 020 0122 02l 0B

A 0125 0313 0064 000

Root B 0450 03B 0NB 05812

diameter 00664 0430 0B 0198

D 01127 013 0D 056

A 00 026 0D

Root B 04611 08B 0450
weight

Jolant C 056 0246 ON%”

D 00 OBR 04T

A 02087 0087

b:ic }‘1’; B 074" 05612

wot/m € 0X62 036

D 00% 01154

A 00857

No.of g 0317%
crached

rootym © 035M

D 0068

% Seeding date A, B, C and D indicate July 5, July 19, Aug. 2 and Aug. 16, respectively
* ** | gignificant at 5% and 1%
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Table 17. Path coefficient analysis for variables upon Marketable yield

in carrot Cultivars on the different seeding dates.

per 10a

Seeding date
Type of effect

Jul 5 Jul 19 Aug 2 Aug 16
Leaf length vs. marketable yield7103 rly 0.2802 03020 -0.2603 -0.1430
Direct Ply -0.0344 06151 0.0813 -0.2272
Indirect via no. of leaves/plant rl2 P2y 02210  -0.0039 0.0123 0.0611
Indirect via leaf weight/plant r13 P3y 0.0380 0.1678  -0.0555 0.0077
Indirect via root length rl4 P4y 0.0313 00130  -0.0074 0.0413
Indirect via root diameter r15 Pby -0.0108  -0.0221 -0.0036  -0.0152
Indirect via root weight/plant rl6 P6y 0.1924 0.1779 -0.1377 0.0036
Indirect via no. of branched roots/m' rl7 P7Y -0.1124 0.0429  -0.0012 0.0452
Indirect via no. of cracked roots/m’ ri8 P8y -0.0449  -06887 -0.1486  -0.0644
No. of leaves vs. marketable yield/10a r2y -0.249%6 0.3693 -0.0236  -0.0938
Direct P2y -0.9001 0.1063  -0.1547 -0.3639
Indirect via leaf length r12 Ply 0.0085  -0.0141 -0.0065 0.0382
Indirect via leaf weight/plant r23 P3y 0.1096 0.0775  -0.0023 0.0869
Indirect via root length r24 Pdy -0.1388  -0.0956 0.0581 0.0952
Indirect via root diameter r25 Poy -0.0088 -0.0302 -0.0169 0.0810
Indirect via root weight/plant r26 Py 0.2207  -0.049 0.0194 0.0343
Indirect via no. of branched roots/m’ 27 Ply 0.0184 08527 -0.0152 -0.0972
Indirect via no. of cracked roots/m’ r28 P8y 04411  -0.4767 0.0945 0.2172
Leaf weight vs. marketable yield/10a r3y 0.2707 0.2743 0.1530 -0.0858
Direct P3y -0.2434  -0.2743 0.2840  -0.3987
Indirect via leaf length r13 Ply 0.0054 -0.3775 -0.0159 0.0044
Indirect via no. of leaves/plant r23 P2y 04054  -0.0295 0.0013 0.0793
Indirect via root length r34 P4y -0.1084 0.0858 0.0869 -0.0641
Indirect via root diameter r35 Poy -0.0692  -0.0260 -0.0207 0.3874
Indirect via root weight/plant r36 P6y 0.5830 0.2393 -0.0088 0.0175
Indirect via no. of branched roots/m’ r37 Ply -0.0188 1.1836 0.0073 -0.2267
Indirect via no. of cracked roots/m’ r38 P8y -0.2832 -0.5280 -0.1812 0.1057
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Type of effect

Seeding date

Jul 5 Jul 19 Aug 2 Aug 16
Root length vs. marketable yield/10a rdy -1.0747 -09717 1.3147 0.3365
Direct P4y -0.1653  -0.3255 0.3201 0.7151
Indirect via leaf length rl4 Ply 0.0060 -0.0221 -0.0019 -0.0131
Indirect via no. of leaves/plant r24 P2y -0.7555 0.0310  -0.0281 0.0485
Indirect via leaf weight/plant r34 P3y -0.1596 0.0721 0.0771 0.0302
Indirect via root diameter rd5 PSy 0.0135 0.1705 0.0051 -0.6880
Indirect via root weight/plant r46 P6y -2.2250  -0.3814 10176 -0.1255
Indirect via no. of branched roots/m’ rd7 P7Y 07234 -0319% -0.1031 0.1119
Indirect via no. of cracked roots/m’ r48 PRy 1.4873 0.0033 0.0278 0.2575
Root diameter vs. marketable yield/10a 1oy -0.3023 0.5090 00206  -0.0761
Direct P5y 0.1401 0.1745 -0.1032 0.7142
Indirect via leaf length rl5 Ply 0.0027 -0.0778 0.0028 0.0049
Indirect via no. of leaves/plant 25 P2y 0.0562 -0.0182  -0.0254 -0.0413
Indirect via leaf weight/plant r35 P3y 0.0107 0.0408 0.0568 -0.2163
Indirect via root length 45 P4y -0.0159  -0.3180 0.0159 0.6888
Indirect via root weight/plant o6 Poy -0.2717 02123 03033  -0.0236
Indirect via no. of branched roots/m’ o7 Ply 0.1318 0.5431 -0.2318  -0.4866
Indirect via no. of cracked roots/m’ o8 P8y -0.3561 -0.0477 0.0430 0.6612
Root weight vs. marketable yield/10a oy 1.2206 1.7661 1.4794 0.9975
Direct Poy 1.4822 0.4844 05979  -0.1399
Indirect via leaf length rl6 Ply -0.0045 0.2258 -0.0188 0.0059
Indirect via no. of leaves/plant r26 P2y -0.1341 -0.0108  -0.0050 0.0891
Indirect via leaf weight/plant r36 P3y -0.0958 -0.1351 -0.0042 0.0497
Indirect via root length rd6 P4y 0.2432 0.8362 0.5448 0.6412
Indirect via root diameter 56 Poy -0.0257 00765  -0.0524 0.1201
Indirect via no. of branched roots/m’ 67 Ply -0.1188 0.7468 0.1673 0.6087
Indirect via no. of cracked roots/m’ 68 P8y -0.1312  -0.4577 02497 -0.3770




Seeding date
Type of effect

Jul 5 Jul 19 Aug 2 Aug 16
?121 d(/)gogranched per m' vs. marketable 7y ~02138  -0.7976 0.3677 -0.7025
Direct Py 05234  -0.7662 0.4269 06133
Indirect via leaf length ri7 Ply 0.0074 -0.0344 -0.0003 -0.0168
Indirect via no. of leaves/plant r27 P2y -0.0315 -0.1172 0.0055 0.0577
Indirect via leaf weight/plant r37 P3y 0.0088 0.4224 0.0049 0.1474
Indirect via root length r47 Pdy -0.2285  -0.1357  -0.0773 0.1305
Indirect via root diameter 57 Poy 0.0353  -0.1237 0.0561 -0.5667
Indirect via root weight/plant 67 Poy -0.3364  -0.4721 02343 -0.1334
Indirect via no. of cracked roots/m’ r78 P8y -0.1923 04294 -0.2824 -0.9290
R e e ™ v By 03072 11282 0335  -06194
Direct P8y 11236 -0.5566 04414  -0.5673
Indirect via leaf length ri8 Ply 0.0014 0.7610  -0.0274 -0.0258
Indirect via no. of leaves/plant 28 P2y -0.3533 0.0900  -0.0332 0.1393
Indirect via leaf weight/plant r38 P3y 0.0614 -0.2594 -0.1166 -0.0740
Indirect via root length r48 P4y 0.2188 0.0019 0.0201 ~0.3241
Indirect via root diameter a8 Poy -0.0444 00150  -0.0101 -0.8324
Indirect via root weight/plant 68 Poy -0.1730 0.4854 03382  -0.0930
Indirect via no. of branched roots/m’ 78 Ply -0.0896 0.5911 -0.2730 1.0105
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