Report on the Performance of Asian Carrot (Daucus carrota L..) Varieties in Ethiopia

2014 Rainy and 2015 Dry seasons

1. Evaluation of selected carrot accessions for yield and quality (2014 Rainy season)
Based on the results of Experiments in 2013 main season, three carrot accessions which were
found to be better in root yield and tolerance to Alternaria leaf blight were further tested at
Debre Zeit, Kulumsa and Holeta research centers during 2014 rainy season. Two of the
accessions had violet (DZARC-3 and DZARC-9) and one accession had purple (DZARC-5) root
colors. The trial was laid out in RCBD with three replications at all the three research centers.

Nantes and AUA-108 were used as standard and local controls, respectively.

Results

Analysis of the vegetative above ground and edible root data showed that the carrot genotypes
responded differently at the three locations. There were also significant differences among the
carrot genotypes in a given location (Table 1, 2 and 3). Carrot plants grown at Kulumsa were the
most vigorous in terms of plant height whereas those grown at Holeta were the least vigorous.
DZARC-5 grew significantly taller shoots than Nantes at Debre Zeit, taller than all but DZARC-
3 at Kulumsa and was the tallest of all the varieties at Holeta (Table 1). Moreover, DZARC-5
developed longer roots than Nantes and AUA-108 at Debre Zeit and longer roots than Nantes at
Kulumsa (Table 2). Its roots were also longer than all but DZARC-3 at Holeta. In addition,
DZARC-5 had significantly thicker roots than all the varieties except that of DZARC-3 at Debre
Zeit and at Kulumsa. The difference among the varieties in length and thickness of roots was
attributed to their genotypic differences which also interacted with the environment they were
grown. DZARC-5 had conical roots with thick shoulder which sharply tapered after about 5 cm
and becoming slender at the end. The roots of AUA-108 and Nantes on the other hand were short
and cylindrical. AUA-108 also had the thickest root core diameter at Debre Zeit whereas
DZARC-5 had the thickest root core diameter at Holeta. The growth in root core thickness of
DZARC-5 at Holeta could be due to the increase in overall vigor of the variety. The thickness in
root core indicates reduced edible portion of the root. Although DZARC-5 had thick core, the



core was tender when consumed fresh. Severity of Alternaria blight was the highest at Holeta.
DZARC-3 and DZARC-9 were the most severely affected varieties across the three locations.
Table 1. Growth and disease responses of five carrot varieties grown at three locations during

2014 rainy season

Varieties Plant height (cm) Severity of Alternaria blight (%)
Debre Kulumsa | Holeta Mean Debre Kulumsa Holeta Mean
Zeit Zeit
Nantes 48.12b* 60.09¢ 31.58¢ 46.60d 1.67b 11.67b 25.00c 12.78c
AUA-108 60.57ab 79.88b | 49.27b 63.24bc 3.33b 3.33b 29.17¢ 11.94c¢
DZARC-5 67.54a 91.37a 69.80a 76.24a 2.5b 4.08b 25.00c 10.53¢
DZARC-3 65.45a 82.46ab 52.06b 66.66b 20.18a 23.33b 50.00b 34.17b
DZARC-9 | 60.69ab 71.96b | 46.52b 59.72¢ 35.00a 66.67a 62.50a 54.72a
Mean 60.47 77.15 49.85 62.63 14.33 21.82 38.33 24.83
LSD(0.05) 14.50 10.55 10.8 6.39 11.28 31.30 11.74 10.78
CV % 13.18 7.52 11.91 10.63 43.26 78.84 16.83 45.09

*Means with the same letter are not significantly different at 5% level of probability




Table 2 Root yield components of five carrot varieties at three locations during 2014 main rainy

s€ason.

Varieties Root length (cm) Root diameter (cm) Root core diameter (cm)

Debre Kulumsa| Holeta | Mean | Debre | Kulumsa | Holeta | Mean | Debre | Kulumsa | Holeta | Mean

Zeit Zeit Zeit
Nantes 14.41c | 15.980b | 18.22d | 16.21c | 3.16bc 2.48bc | 2.98c | 2.87c | 1.59b 1.08 | 2.16¢c | 1.6lc
AUA-108 16.11bc | 20.84ab | 20.94c | 19.29b | 3.55ab 3.24ab | 3.39bc | 3.39b | 2.78a 1.88 | 2.79b | 2.48a
DZARC-5 20.74a | 23.38a | 27.13a | 23.75a | 3.82a 349a | 4.49a | 4.10a | 1.74b 1.76 | 4.14a | 2.55a
DZARC-3 | 17.23abc | 22.83a | 25.17ab | 21.74a | 2.9lc 2.41bc | 3.48b | 2.93c | 1.95b 1.43 | 3.06b | 2.15b
DZARC-9 | 18.54ab | 24.75a | 23.58b | 22.29a | 2.77c 2.28c | 2.93c | 2.66c | 1.77b 1.30 | 2.68b | 1.92b
Mean 17.40 21.56 23.01 | 20.26 3.24 2.78 3.56 | 3.19 1.96 1.49 296 | 2.14
LSD(0.05) 3.71 5.04 2.36 2.04 0.51 0.92 0.46 | 035 0.52 ns 0.38 | 0.28
CV % 11.73 12.84 5.64 | 10.28 0.87 18.19 7.14 | 1145 | 14.75 23.81 7.1 | 13.59

*Means with the same letter are not significantly different at 5% level of probability

Despite their higher plant vigor, DZARC-5 and DZARC-3 did not produce better marketable
root yield than Nantes and AUA-108 at Debre Zeit and at Kulumsa (Table 3). At Debre Zeit,
DZARC-5 produced 5.3 t (22.6%) lower marketable root yield than Nantes and 3.7 t (17%)
lower than that of AUA-108. Similarly, DZARC-5 had 14.86 t/ha (50.7%) and 9.59 t/ha (39.9%)
lower root yield than the respective control varieties Nantes and AUA-108 at Kulumsa. Contrary
to the performance at Debre Zeit and Kulumsa, DZARC-5 produced the highest marketable
(40.11 t/ha) and total root yields followed by AUA-108. It produced 19 t/ha (90.5%) and 9.2 t/ha
(25.6%) more marketable roots than Nantes and AUA-108, respectively.

The amount of unmarketable yield of the varieties was considerably high and was proportional to
the total root yield of the varieties across the three locations (Table 3). At DZARC it ranged from
24.4% in AUA-108 to 41.3% in DZARC-9. Similarly, unmarketable root yield was considerably
high at Kulumsa (Table 3). It ranged from 76.6% in DZARC-9 to 35.8% in Nantes; in terms of
quantity it ranged from 9.6 t/ha in DZARC-3 to 19.6 t/ha in DZARC-9. At Holteta about 34.5%
of the root yield of DZARC-5 and 20.2% of AUA-108 was unmarketable. The major reasons of
unmarketability were under and oversized roots, malformation, and cracking of roots.



Table 3. Root yield of five carrot varieties grown at three locations in 2014 rainy season

Varieties Marketable yield (t/ha) Unmarketable. Yield (t/ha) Total yield (t/ha)
Varieties Debre Kulmsa | Holeta Mean Debre | Kullumsa | Holeta Mean Debre Zeit | Kulumsa | Holeta Mean
Zeit Zeit

Nantes 23.48a 29.33a 21.06b | 24.62a | 10.93 a 16.36 9.33b | 12.21ab 34.42a 45.69a | 30.39bc 36.83a
AUA-108 | 21.89ab 24.06b 31.94a | 25.96a | 7.06b 16.92 8.11b | 10.70ab 28.94ab 40.98ab 40.06b 36.67a
DZARC-5 | 18.17b 14.47¢ 40.11a | 24.25a | 7.788b 18.61 21.33a 15.90a 25.94b | 33.08abc 61.44a 40.16a
DZARC-3 | 7.11¢ 13.28¢ 21.61b | 14.00b | 4.85¢ 9.58 7.39b 7.27b 11.96¢ 22.86¢ 29.00¢ 21.25b
DZARC-9 | 6.49¢ 6.00d 13.33b | 8.61c¢ 4.56¢ 19.58 4.36b 9.50b 11.05¢ 25.58bc 17.69d 18.11b
Mean 15.43 17.43 25.61 | 19.49 7.03 16.20 10.11 11.11 22.46 33.63 35.72 30.60
LSD(0.05) | 5.10 4.26 9.91 | 3.65 1.82 ns 5.42 5.62 6.03 16.99 9.99 6.29
CV % 18.18 13.43 21.27 | 19.44 14.22 59.29 29.47 52.50 14.76 27.77 15.38 21.38

*Means followed by the same letter are not significantly different from each other at 5% level of probability




2. Seed production (2015 Dry season)

Bolting and seed production potential of the varieties/accessions was evaluated during the dry
period between 2014 October and April 2015 at Debre Zeit. The varieties were isolated 200-250
m apart and using trees as barriers to avoid cross pollination. DZARC-5 and AUA-108 produced
significant amount of seed (Table 4). Some plants of DZARC-3 and DZARC-9 were observed to
bolt, flower and produce seeds though they bolted considerably late.

Table 4. Seed yield (g) produced from two varieties of carrots during 2015 dry season

Variety Primary Secondary Tertiary Total
DZARC-5 3232 2415 1205 6852
AUA-108 6343.88 8689.68 2436.02 17469.58*

*about 50% of seeds of AUA-108 was collected after the short rainy period
Future Plan

2015 Rainy season

In the 2015 rainy season, variety (yield) trial of varieties AUA-108, DZARC-5, Nantes,
DZARC-3 and DZARC-9 will be carried out at Debre Zeit, Kulumsa and Huruta.

Monitoring the performance of AUA-108 distributed to farmers together with Danish Church
Aid.




Plate 1. Roots of four carrots varieties being tested the three locations
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Plate 2: Seed production of two carrot varieties at Debre Zeit
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