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Abstract. The demand of fresh vegetables, such as carrot have been increased in Saudi Arabia in recent
years, Thus, field studies were undertaken to investigate the effect of planting dates, 14th October and 4th
November on the growth and the ohjective component of two carrot cultivars (Chantenay and Nantes). The
experiments were conducted during 1992/93 and 1994/95 seasons at Deirab Agriculiural and Research
Experimental Station, near Riyadh. Treatments were replicated four times and arranged in split-plot design.
In general, the results showed that planting dates did not affect the leaf number, shoot length, carotenoids,
total sugar and non reducing sugar for both seasons. However, the later planting date (4th Nov.) significantly
reduce the total yield. Shoot fresh weight was also affected by the difference in planting dates. Analysis of
variance showed no significant difference on the growth and yield between the two cultivars tested. No
significant interaction was observed between cultivars and planting dates on the carrot growth and objective
component.

Introduction

Carrot (Daucus carota) L. is one of the popular vegetables in many countries and had
very important nutritional value. The total carrot production in Saudi Arabia has
increased from 18084 tons in 1988 to 23881 tons in 1992 [1]. Almost 65% of the total
production in Saudi Arabia is produced in Riyadh region. Carrot is a cool season crop,
the optimum temperature range is 16-18°C. Temperature higher than 28 °C was reported
to reduce top growth and also the root becomes strong flavored [2, pp. 320-334].
Changes in environmental condition including the day and night temperature associated
with planting date can affect carrot yield and its quality. Monthly mean of climatic data
recorded during the two growing seasons is presented in Table 1. Carrot growth and
root development were best at root temperature of 23 -28 °C and day / night temperature
of 18/13°C [3]. Quagliotti |4] reported an increase in carrot vegetative growth at 20 and
26°C but the ultimate plant size was smaller than that at 14°C. The root : top ratio is
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usually higher at low root temperature [3]. Stanhill {5] reported that the ratio of relative
growth rate of the root to that of leaves reached its maximum when root and leaf
temperatures were both near 18 °C.

Table I. Monthly mean of climatic data recorded during 1992-93 and 1994-95 growing seasons at
Dirab Agricultural and Research Experimental Station

Month October  November December January February March
1992 1993
Mean Mean Mean Mean Mean Mean
Max. T. 36.0 0.5 219 238 25.0 27
Min. T. 16.3 14.8 6.6 4.3 9.3 12.1
Av. T 26.0 233 144 13.5 17.5 19.8
Av. RH 17.8 231 32.3 353 314 357
Soil T. 309 26.1 18.2 16.0 20.2 230
Ram 0 0 0 0 0 2.4
1994 1995
Mean Mean Mean Mean Mean Mean
Max. T. 354 28.0 220 19.1 228 54
Min. T. 12.9 10.7 8.8 6.5 8.6 12.9
Av. T 24.3 19.6 153 12.4 158 24.3
Av. RH 14.3 30.8 518 60.5 40.0 143
Soil T. 28.2 229 18.2 14.0 18.3 282
Rain 0 0 0.03 1.75 1.4 0

Carrot flavor attributes are influenced by genotype and environmental condition
16,7]. Color of the carrot root was related to the temperature effect in three to six weeks
before harvest as reported by Bnadley & Smittle [8]. This study was carried out to
evaluate the growth of carrot cultivars, Chantenay and Nantes, and to study the influence
of the planting date on the growth and some objective component,

Material and Methods

Two field experiments were conducted in 1992/93 and 1994/95 growing seasons,
at the Agricultural Research and Experiment Station (King Saud University, College of
Agriculture) in Deirab (24°N and 46°E)} near Riyadh. Growth and yield of two carrot
cultivars, Chantenay and Nantes, were evaluated in two planting dates, 14th October
and 4th November for both 1992/93 and 1994/95 seasons. Treatments were replicated
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four times and arranged in a split-plot design. Cultivars represented the main plot and
planting dates were assigned to sub-plot.

The experiment consisted of 8 main plots and 16 sub-plots. The sub-plot area was
8.4 m’ and consisted of four rows, 3m long with 0.7 m between the rows. The growing
seedlings were thinned out at about 5 cm, and other agricultural practices including,
irrigation, fertilization, pests and weed control were uniform among cultivars and
planting dates during both seasons. It was carried out as recommended for carrot
production [2, pp. 320-334].

The plants were harvested on 21st of February and 13th March for the first and
second planting date, respectively. Vegetative growth was determined as a leaf number,
fresh and dry weight of the shoot. Yield component measurement including root fresh
and dry weight, root length and diameter and root : top ratio were determined.

Carotenoids determination was made by extraction of 0.1 g grated tissue in 10 ml
hexane. Optical density of filtrate was determined at 440 nm using a LKB, Biochrom,
Ultrospec - 4050 spectrophotometer. Concentration of carotenoid was determined from a
B-carotene standard curve [9]. A representative sample of root was taken from each plot
to determine total sugar, reducing and non-reducing sugar. The extraction was carried
out for several times with 80% ethanol according to Loomis and Shull [10, pp. 250-255]
and the determination was carried out colorimetrically as described by Dubois ef al [11]
using LKB, Biochrom, Ultrospec-4050 at 540 nm. Data was subjected to the statistical
analysis using SAS program and treatments means were compared using LSD (5% level)
according to Gomez and Gomez [12, pp. 188-207].

Results and discussion

The results of analysis of variance, presented in Table 2, showed the influence of
planting date on carrot growth and yield. No significant interaction was observed
between cultivars and planting date on the growth and major objective component of
carrot.

Results of vegetative growth and yield component of the camrot cultivars are
presented in Table 3. No significant difference was detected on the vegetative growth
between the two cultivars studied, except that cv. Chantenay had a higher leaf number in
the second season compared to cv. Nantes. The tesult also showed that cv.Nantes had a
higher root length while Chantenay had a higher root diameter in both season, Sitnilar
result was reported by Doss and El-Adgham [13]. The average root fresh and dry weight



Table 2. Analysts of variance for growth, vield and objective variables of carrots

09t

Yariables
Source of Total yield Shoot dry W Shoot dry W. Root fresh W Root dry W Carotenoids Total sugar
variance (kg/m2} =M (& (z'p) (g/p} (mg/g) (o)
First season
(1992/93)
df F F F F F F F
Cultivar © ] ns ns ns * * ns ns
Planting date (D) 1 * ns ng * * ns ns ;
*D 1 ns * * ns ns ns ns .E
=
Model R? 0.733 0.784 0.744 0.876 0.879 0.820 0.772 =
)
Second season E,
(1994/95)
df F F F F F F F
Cultivar © 1 ns ns ns ns ns * i
Planting date (D} 1- ** * * b b ns ns
Cc*D 1 sn ns ns ns ns ns ns
Model R? 0.910 0.776 0.805 0.856 0.879 0.545 (1.702

ns*,** Nonsignificant, significant at P < 0.01 respectively.



Table 3. Vegetative growth and yield of two carrot cultivars for the two seasons

Cultivar Shoot fresh Shoot dry Leal Shoot Root Root Root fesh Root dry Total Root:Top
weight weight number length length diameter weight weight yield Ratio
(&/p) (e'p} ('p) {em) (em} (cm) (cm) {&/m) Gip) (kg/m2!

First

season

(1992/93)

Chanteny 17.31 2.68 I1.8 2293 1311 3.38 66.58 7.96 1.95 3.87
Nantes 14.17 2.15 9.2 24.25 14.04 2.54 51.06 6.27 2.19 413
LSDy os ns ns ns ns 0.59 10.2 10.2 1.55 ns ns
Second Season

(1994/95)

Chanteny 37.95 5.95 12.71 37.81 14.97 3.98 122.2 16.23 6.37 334
Nantes 3267 512 10.99 37.49 i7.79 342 120.4 [5.89 5.58 3.68
LSBy s ns ns 1.42 ns 2.30 0.13 ns ns ns ns

s: Nonsignificant
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were significantly higher for c¢v. Chantenay compared to cv. Nantes in the first season
while no difference was observed in the second season. Total yield and root : top ratio
were almost similar for both cultivars in both season.

Results presented in Table 4 show the influence of planting date on carrot
vegetative growth and yield. Vegetative growth was not affected by planting date in the
first season. In the second season, the first planting date gave a significantly higher shoot
fresh and dry weight while the leaf number and shoot length was not affected. Root
length was significantly higher for the first sowing date plants in the second season,
while the difference was not significant in the first season. Plants grown in 14th October
had a significantly higher root diameter, fresh and dry weight and total yield compared
to the plants grown in 4th November in both seasons. The reduction in the growth and
yield of the second scason plants could be attributed to the rapid decline in the
maximum and minimum temperature during December and January (Table 1).
According to Hori et ol [3] root temperature of 23 - 28 °C and day and night temperature
of 18 /13 °C were the optimum for carrot growth and root development. Root : top ratio
was significantly higher for the first planting date in the first season while the difference
was not significant in the second season.

Table 5 gives the main effect of cultivars and planting date on some selective
objective variables. In the first season cv. Chantenay had a significantly lower non-
reducing sugar and higher reducing sugar compared to cv.Nantes. No difference was
observed on cartenoida and total sugar. In the second season c¢v. Chantenay hada
significantly higher carotenoids, total sugar and non-reducing sugar compared to cv.
Nantes. Difference in sugar accumulation between carrot cultivars occurred because of
the ability of some cultivars to remain photosynthetically active late in growing season
rather than producing more photosynthetic material [14]. Contradicting results were
reported about the environmental effect on carotenoids synthesis [15]. Maximum
pigment content in carrot root is generally achieved in an environmental temperature of
13-16°C f16, pp.143-188]. Our results showed that carotenoids, total sugar and non-
reducing sugar were not affected by planting date. The only difference was observed for
the reducing sugar in the first growing season,

Acknowledgment. The authors wish to thank Professor A.M. Al-Omuran for his critical
comments on the manuscript.



Table 4. Mean vegetative growth and yield of two carrot cultivars as influenced by planting date for the two seasons

Plantind date Shoot fresh Shoot dry Leaf Shoot Root Root Root fresh  Root dry Total Root:top
weight weight number length length diameter weight weight yield Ratio
(e/p) (e'm) (’p) (em) (em) {em) (g/r) (g/r) kg/m’

First season

(1992/93)

14th October 14.49 2.41 [0.08 2335 13.9 326 66.93 7.78 236 495
4th November 16.89 2.42 10.94 23.83 13.23 2.65 50.71 6.25 1.78 3.05
LSDy s ns ns ns ns ns 0.33 11.37 1.34 0.51 .70
Second Season

{1994/95)

14th October 40.48 6.45 12 40.5 17.10 3.86 142.7 19.52 7.44 3.58
4th November ~ 29.78 4.62 11.7 3481 15.66 355 99.87 12.60 4.51 3.44
LSDg s 7.73 1.22 ns ns 0.89 0.31 2017 295 1.08 ns

ns: Nonsignificant
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Table 5. Yield quality of two carrot cultivars and the influence of planting date

Carotenoids Total sugar  Non-reducing Reducing Planting Carotenoids Total Non-reducing Reducing
Cultivar {mg/g) sugar sugar sugar date (mg/g) sugar sugar sugar
(%o} (%) (%) (%} (%) (%e)

First season

(1992/93)

Chanteny 200.4 53 1.86 3.45 14th 2306 5.88 2.44 3.44
October

Nantes 2335 6.04 3.60 2.44 4th Nov. 203.2 5.46 ER} 245

LSDy s ns ns .91 .29 LSDyos ns ns ns 0.37

Second season

(1994/95)

Chanteny 267.2 5.89 469 I.19 14'h 2314 5.67 4.42 1.26
Qctober

Nantes 2422 5.36 417 1.83 4th Nov. 278.0 5.57 4.45 1.12

1.5Dg.0s 17.8 0.199 0.16t ns LSDyg s ns ns ns ns

ns: Nonsignificant
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