Activity 1: Adaptation of commercial carrot varieties
Summary of results
a. Seed to root phase

Adaption of two commercial carrot varieties (Long beauty and Deep red ) was carried out at Debre Zeit,
Kulumsa and Holeta agricultural research centers in the dry season of 2013. Nantes, a variety which was
proved as adaptable, was used as a control. The trial was laid out in RCBD with three replications. Each
variety was planted on 8 m? area. Spacing of 25 cm between rows and 2-3 ¢ m between plants was used.

The best performance of the carrots was observed at Kulumsa with more than double marketable yield
compared to Debre Zeit and Holeta (Table 1). Nantes gave significantly the highest marketable yield
across all the three locations ranging from 257 q ha™ to 523 q ha™* at Kulumsa. The yield of Deep red and
Long beauty ranged from 108 to 379 g/ha in Deep red and from 74 to 303 g/ha, respectively, across
locations. However, the difference in marketable yield of the two varieties in a give location was not
significant. In terms of total yield, however, Nantes and Deep red had significantly higher yields than
Long beauty both at Debre Zeit and Kulumsa. However, Long beauty gave the highest yield than both
varieties at Holeta. The lower marketable yield of Deep red despite its high total yield was because
about 62% of its yield was unmarketable. Similarly, 62% of the total yield of Long beauty was
unmarketable compared to only 34% of Nantes. The major causes of the unmarketablity were twisted
and cracked roots.

Deep red and Long beauty were vegetative very vigorous varieties. Both varieties had 80% longer plants
than Nantes (Table 2). Both varieties had longer average root than that of Nantes but their root
diameter was thinner than that of Nantes (Fig 1). The root core (internal solid pith) of both Deep red and
Long beauty was thicker than that of Nantes.

The percentage of off type plants was higher in Deep red and Long beauty than in Nantes (Table 3).
Moreover, Long beauty and Deep Red had about 17% and 4% bolting in the seed-root stage,
respectively, whereas Nantes did not bolt at all.
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Fig 1. Root of the three carrot varieties

1. Root-seed phase

An observation trial to evaluate the bolting and flowering of Deep red, Long beauty and Nantes selection
in the root to seed phase was conducted on 50 m? at Debre Zeit and on 100 m? at Kulumsa. The survival
rate of Deep red and Long beauty varieties was only about 30% at Debre Zeit. The low survival rate was
due to rotting of the roots before and after sprouting. However, the survival rate of Nantes selection,
variety developed by Haramaya University for its capacity to produce seeds, was less than 5%. As a
result we replanted the roots from those which were maintained in the field. Currently, they at early
stage of sprouting with good percentage of survival. All the survived plants of Long beauty and Deep red
are bolting and flowering (Fig 2). Survival and bolting/flowering performance of both varieties was good
at Kulumsa (Fig. 3).



"( m LN < (s Y e iNa

Figure 2. Flowering carrot plants at Debre Zeit a) Long beauty and b) Deep red carrotien

Figure 3. Flowering carrot plants at Kulumsa a) Long beauty and b) Deep red c) Nantes selection



Activity 2. Adaptation of carrot germplam

Adaptation of nine accessions of carrots was tested at Debre Zeit Agricultural Research Center in a single
plot observation. Nantes selection was used as a control. The trial was laid out in RCBD with three
replications. Each accession was planted on a 8 m?. Spacing of 25 cm between rows and 2-3 cm between
plants was used.

The accessions were no clear morphological markers to identify one accession from another. Accessions
DZSHT-2, 3 and 4 were found to be highly susceptible to carrot leaf blight (Alternaria daucci ). Data in
Table 4 shows that Nantes selection gave the highest marketable yielder (277 g/ha). Among test
accessions, DZSHT-5 was a better yielder (60 g/ha) than all the others whereas DZASHT-7 was the lowest
yielder. The marketable yield of the other accessions was about half the yield of DZSHT-5. Accessions
DZSHT-1, 2, 5and 9 produced as long root as Nantes selection where as DZSHT-4, 5 and 6 had
comparable root length as Nantes selection. Bolting was low in all accessions, the highest record being
5% in DZSHT-4. High percentage of off-types was observed in Nantes selection and DZSHT-5. In general,
all the accessions did not perform better than Nantes selection. Though, DZSHT-5 had lower yield than
Nantes, it had comparable root characteristics as Nantes selection.



Table 1. Marketable, total and unmarketable yields of three commercial carrot varieties

Variety Marketable yield (g/ha) Total yield (q/ha) Unmarketable yield(q/ha)

Debre Debre Debre

Zeit Kulumsa Holeta Mean | Zeit Kulumsa Holota Mean Zeit Kulumsa Holeta Mean
Long beauty 74.17b 302.50b | 177.92b | 184.86 371.67 b 494.17 b 604.38 a 490.07 297.50 191.67 426.46 305.21
Deep red 133.75b 378.75b | 108.33b | 206.94 532.50a 713.33a 40292 b 549.58 398.75 334.58 294.58 342.64
Nantes 257.50 a 522.92a | 269.38a | 349.93 592.08 a 675.00 a 326.67 c 531.25 334.58 152.08 57.29 181.32
Mean 155.14 401.39 185.21 | 247.24 498.75 627.50 444.66 523.63 343.61 226.11 259.44 276.39

Table 2. Plant height and root quality of of three commercial carrot varieties

Variety Root length (cm) Root diameter (cm) Root core diameter (cm) Root to core diameter ratio

Debre Debre Debre Debre

zeit Kulumsa Holeta Mean zeit Kulumsa Holeta Mean zeit Kulumsa | Holeta | Mean zeit Kulumsa Holeta | Mean
Long beauty | 14.93 b 24.18 a 16.95 | 18.69 2.93 3.70b 4.06 a 2.93 1.23 1.74 2.87 1.95 2.40 1.44 1.44 1.76
Deep red 18.00 a 27.60 a 16.36 | 20.65 3.12 4.18 a 4.18 a 3.12 1.30 1.88 2.75 1.98 2.42 2.06 1.52 2.00
Nantes 13.50 b 19.23 b 15.12 | 15.95 3.27 3.75b 3.20b 3.27 1.38 1.72 2.25 1.78 2.36 2.53 1.42 2.10
Mean 15.48 23.67 16.14 | 18.43 3.11 3.88 3.81 3.11 1.30 1.78 2.62 1.90 2.39 2.01 1.46 1.95




Table 3. Plant height and bolting behavior of three commercial carrot varieties

Variety Plant height (cm) % of off type bolting % root to shoot ratio
Debre Debre Debre Debr | Kulu
zeit Kulumsa | Holeta Mean zeit Kulumsa | Mean | zeit Kulumsa | Mean | e zeit | msa Mean
Long beauty 74.04 a 86.46 a 120.33 a 93.61 | 10.44 3.04 6.74 | 20.42 14.43 | 17.43 0.78 1.44 1.11
MDeep red 75.50 a 76.03 b 119.83 a 90.45 | 12.41 2.00 7.21 432 3.58 3.95 0.69 2.06 1.37
Nantes 60.17 b 47.23 ¢ 4296 b 50.12 1.59 1.43 1.51 0.00 0.00 0.00 1.31 2.53 1.92
Mean 69.90 69.91 94.37 78.06 8.15 2.16 5.15 8.25 6.00 7.13 0.93 2.01 1.47
Table 4. Yield and root parameters of carrot varieties bolting behavior of three commercial carrot varieties

Treatment | Marketable | Unmarketa | total Plant Root Root Root core | Rootto | Bolting Uniformity Root to core Disease

yield (a/ha) | ple yield yield height length diameter diameter shoot % % off type diameter severity

(q/ha) (q/ha) (cm) (cm) (cm) (cm) ratio ratio (%)
(o]

Nantes 277.50 11416 | 39167 | 4800 | 17.17 3.02 1.73 0.73 0.00 19.69 1.75 5
selection
DZARC 1 20.00 55.00 75.00 59.17 17.08 2.59 1.30 0.73 0.00 0.67 1.99 45
DZARC 2 25.00 46.25 71.25 56.33 18.33 2.60 1.63 0.57 0.00 0.00 1.60 45
DZARC3 31.25 80.00 | 111.25 56.67 15.33 2.51 1.65 0.69 0.66 0.00 1.52 45
DZARC 4 30.00 55.00 85.00 47.17 13.67 3.23 1.10 0.93 5.08 0.00 2.94 10
DZARC 5 60.00 155.00 | 215.00 75.25 18.58 3.25 1.80 0.44 0.00 24.15 1.81 10
DZARC 6 26.25 45.00 71.25 62.67 15.75 3.00 1.73 0.67 0.00 0.00 1.74 20
DZARC 7 10.00 70.00 80.00 55.67 13.00 2.89 1.23 1.25 0.95 0.00 2.36 10
DZARC 8 22.50 56.25 78.75 60.33 11.83 2.69 1.33 1.02 0.33 0.66 2.03 15
DZARC9 31.25 78.75 | 110.00 59.00 17.33 2.68 1.63 0.87 0.00 0.00 1.65 15
DZARC 10 23.75 56.25 80.00. 64.00 14.67 2.77 1.68 0.73 0.39 0.39 1.65 10




