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IRSTRACT

The field experiment was conducted at the
Experimental Farm of the Faculty of Agricul-
ture, Moshtohor, Zagazig University during
the summer season of 1990 and 1991, to study
the effect of foliiage cutting, root size and
gibberellic acid foliar spray {0, 100, 150
and 200 ppm) on flowering, seed yield and
seed guality expressed as seed index (weight
of 100 seeds) and the percenmtage of seed
germination in the Red Cored Chantenay carrot.

Obtained results show that, cutting plant
foliage to 2/3 of its length before planting
increased the number of swrvival plants,
enhanced flowering parameters, i.e., flower~
ing stalks, number of umbeis per plant and
umbel diameter, length and weight, and inc-
reased the total seed yield and its guality.

The same results show also. that, using
large size roots in planting refiected the
maximum increase in number of survival plants
and the studied flowering and seed aspects
compared with medium and small size roots.

In this regard, spraying the plants with
_ GA3 four .times at 200 ppm proved to be the
best treatment in increasing the number of
. ‘surv1va] plants, length of flowering stalks,
... number of umbels per piant, umbel diameter,
Tength and weight, and seed yield per plant
as well as the total seed yleld and its
quality.

Generally, it could be concluded that
cutting 2/3 of plant foliage, using large
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size roots in planting and spraying the plants
four times with GA3 at 200 ppm were the best
treatment for producing carrot seeds with good
quality under experiment conditions.

INTRODUCTION

Carrot {Daucus carota, L.) is one of the most impor-
tant rooty vegetable crops grown in Egypt. The imported
cultivar, Red Cored Chantenay, have never been reported to
produce seeds under our local conditions in a satisfactory
manner hence its need to certain chilling requirements,
which is not available under Egyptian weather conditions.
Thus, this work was carried out to study the effect of
some agrotechnical treatments, i.e., pruning plant foliage
to two third, sorting roots pre-planting to large, medium
and small and spraying plants with GA3 at di fferent concen-
trations on inducing flowering and increasing seed yield
of carrot plants. '

In this regard, Lal and Pandey (1988) reported that,
carrot foliage cutting before replanting is one cf the
methods used for inducing flowering. However, Hiller et
al. (1979) indicated that the presence of absence of fol-
jage during cold stimulus had no effect on rate of carrot
bolting.

Many investigators mentioned that, the size of re-
planting roots could affect carrot flowering and seed
vield (Arya and Saini, 19773 Bujdoso and Hrasko, 19833
Paradisi and Montanari, 1985).

Gibberellic acid foliar spray 2-3 times with a con-
" centration of 100-300 ppm led to increments in length of
“flowering stalks, numbe¥ of umbels per-plant, average

_ weight of the main infiongscence, length and diameter of
‘umbel and seed yield per’plant (Joshi et'al., 1975;
_Shaheen, 1988; Nieuwhof, 1984; Malash, 1988).

. Seed viability ‘expressed as germination percentage
and seed index (1000 séed weight) were also found to be
affected by GA3 treatment (Shaheen, 1983 and Ei-bblia
and Cantliffe, 1987).
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“Therefore, this study was carried out to investig-
ate the possibility of inducing flewering and increasing
seed yield of carrot with or without pruning for plant
foliage, using proper size of roots and or spraying GA3
at different concentrations. - ~ L o

MATERIALS AND METHODS

The field experiment was conducted at the Experimen=
tai Farm of the Faculty of Agriculture, Moshtohor, Zaga-
zig University during early summer seasons of 1990 and .
1991. The soil of the Experimental Farm was clay loam
in texture with pH 7.7 and contain 0,103% available N,
2.747 ppm soluble-P, 0.5 meg/L.K. :

For production of carrot roots {stecklings), seeds
of carrot (Daucus carota, L.) cv. RedCored Chantenay were
sown on September 15th and 17th in 1989 and 1990, respec-
tively. All agricultural practices required for carrot
production were carried out as commenly followed in the
district. At harvest (120 days from seed sowing) plants
were sorted into three orders according to the root
length, small (11-13 cm), medium (13-15 cm) and large
(15-17 cm). Plants for each size were divided into two
halves, one half, plants were left without foliage cutt-
ing (intact foliage) and the other half, plant foliage
was cut to 2/3 of their length.

The stecklings were replanted directly on 15th and
17th of January in 1990 and 1991, respectively, on one
side of ridges 60 cm wide at 25 cm apart. Replanting was
done in the presence of water. '

The experiment included 24 treatment which were the
combination of two foliage treatment (foliage left int-
act or cut to 2/3), three root sizes (small, medium and
1ar§e) and four GAg concentrations (0, 100, 150 and 200
ppm) .

Split-split plot design with three replicates was
adopted. The foliage cutting treatments were arranged
in the main plots, while, the root size treatments were
distributed in the sub-plot and the GA3 concentrations
were put in sub-sub-plots. Each experimental plot
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included 5 ridges 3.5 m long and 60 cm wide with an area
of 10.5 mz (1/400 of feddan). Plants were sprayed with-
GA3 four times during the growing season, starting one
month after root planting and at 10 days intervals. Plants
were fertilized with NPK fertilizers at a rate of 45 kg
N + 32 kg P05 + 24 kg Ko07Fad. Ammonium nitrate {33.5%
'N), calcium superphosphate {16% P205) and pctassium sul-
phate (48% Kzog were used as a source of nitrogen, phos-
phorus and potassium respectively. The amounts of fert-
ilizers were divided into twd equal portions, the first
was added one month after planting and the second one
added one month later. Other agricuitural practices were
done as commonly followed in the district.

Data recorded:

A- Number of survival plants: 75 days after planting,
the successful plants were counted and the percentage of
survival plants were calculated.

B- Yield parameters: At seed maturity, plants of each
experimental-plot were pulled and the following data
were recorded. '

1 - Number of umbels/plant (primary, secondary and
tertiary umbels only).

2 - Length of seed stalk. ' -

3 - Umbel diameter, length and weight for the first
order umbel.

4 - Seed yield/plant including seeds harvested from
primary, secondary and tertiary umbels only.

5 - Seed yield/fad.

6 - Weight of 1000 seeds harvested from (1st, 2nd and
3rd order only).

7 - Seed germination percentage.

A1l cobtained data were subjected to statistical
analysis according to Gomez and Gomez {1983).

RESULTS AND DISCUSSION

Data presented in Table (1-a) indicated that, prun-
ing of plant foliage to two by third of its length

before-replanting the roots significantly increased
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number of successful plants, i.e., which survived after
replanting, length of flowering stalks, number of umbels
produced per plant as well as umbel length, diameter and
weight. These results are true during both seasons of
. study. Obtained results may be due to that Tefting the
~ plant foliage without trimming led to higher evaportion
and consuming the accumulative storage materials in
roots before the formatiom of new roots on replanting
roots and concequentiy reduced the ability of such roots
to returne their growth and form wel] flowering stalks
and flowering umbels, Obtained results are in agreement
with those reported hy Lal and Pandey (1988) they repor-
ted that carrot foliage cutting before replanting is cne
the methods used for inducing flowering.

The same data in Table (1-a) show clearly that sor-
ting roots pre-planting into small, medium and large
'size affected significantly all the studied parameters,
i.e., percent of survival plants. and the flowering meas~
urements, (length of flewering stalks, total number of
umbels per plant, umbel diameter, length and weight) dur-
ing both seasons of grewth. In this respect, large size
roots reflected the maximum values in all forementioned
parameters, Such results may be attributed to that small
and medium size roots affected largely by the environ-
mental conditions and concequently higher percentage of
roots did not restore their growth. In addition, large
roots contain more accumulated nutrients required for new
formed growth and flowering primordia especially in the
period before the formation of the new roots. Similar
‘results were reported by (Arya and Saini, 1977; Bujdosa
and Hrasko, 1983; Paradisi and Montanari, 1985) they re-
ported that the size of replanting roots could affect
carrot flowering and seed yield.

Concerning the affect of GA3 foliar spray, it is
obvious from the same data in Table (1-a) that, the per-
centage of syrvival ptants, length of flowering stalks,
number of produced umbels per plant, umbel length, dia-
~ meter and weight were statistically increased as a result
of treating plants with GA3 at its different used concen-
trations compared with the control. In this respect,
the highest used concentration (200 ppm) reflected the
highest increments in all studied parameters during both
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seasons of growth. Obtained results are due to the main
role of GA3 in increasing the cell size and cell elong-
ation and concequently, increased the number of umbels
formed on the main flowering stalks. Obtained results

are coincided with those obtained by Joshi et ai. (1975),
Shaheen (1983), Neiuwhof (1984) and Malash (1988) o

carrots they indicated that spraying GA3 2-3 times w1th

a concentration of 100-300 ppm led to increments in length
of flowering stalks, number of umbels/plant, and length,
dlameter and’ we1ght of umbel. o

Regard1ng the interactional effect, only the per-
centage of successful plants (survived after rep1ant1ng
roots) and the length of flowering stalks were signific-
antly increased as a result of the interaction. between
foliage cuttings to 2/3 and each of the size of replanted
roots-and GA3 foliar spray as shown in Table (1-a. & b).

Tn this respect, no significant dufxerences ware not-

iced in all studied parameters as a results of the diff-
erent other interactions, i.e., size of roots within GA3
spray and foliage cutting within root size and GA3 spray
as shown in Tables (1-a & b). However, the maximum incre-
.ments in all studied parameters were -obtained in case of-
cutt1ng plant foliage to 2/3, using Targe size roots and
spraying plants three times with GA3 at its highest used
conrentrat1on (200 ppn)

Seed yle]d and qts. quaTIty

~ Data presented in Table . (2-a) show c]ear]y that
prur1ng plant  foliage to 2/3 of its length. pre-planting
the ‘roots enhanced the produced tota] y*e]d and its qua-
Tity, i.e., seed yield per plant, weight of 1000-seed and
seed germination percentage during both seasons of study
In this respect, such increment in seed yield and its
quality reached only the level of s1gn1.1gancy in case of
- the total yield, These results may be due to ,ncreas1ng
the  number of survival ‘plants (Tab]e 1- -a). Obtained
results are in agreement with Lhose obtained by Lal and
Pandey (1388) on. carrot

‘The same data’ in Table (2~ a) 1nd1cateH that, seed
jler per pTanL and tota] y1e]d per faddan as well as
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weight of 1000 seed yield and seed germination percentage
were significantly increased as a result of sorting roots
to its different studied size before planting. In this
regard, large roots reflected the highest total seed
yield with good seed quality followed by the medium size
- roots and small roots, respectively during both seasons
of growth. Such results may be attributed to the large
roots which contain more accumulated nutrient materials
required for vigor growth of flowering stalks and conceq-
uently increased the number of umbels produced per plant
and umbel weight (Table, 1-a). Similar results were
reported by Arya and Saini (1977), Bujdoso and Hrasko
(1983) and Paradisi and Montanari (1985).

Obtained data in Table (2-a) show also that spraying
plant with GA3 at its different studied concentrations
increased significantly all the studied yield parameters
~ compared to the control treatments. Obtained results may
be attributed to the role of GA3 in increasing the number
of umbels produced per plant as a result of increasing
the length of flowering stalks. These results agree with
those reported by Joshi et al, (1975), Shaheen (1983),
Nieuwhof (1984) and Malash {1988). They reported that
gibberellic acid foliar spray at 100-300 ppm led to incre=-
ments in flowering stalks, number of umbels per piants,
average weight of the main inflorescence and seed yield
per plant, :

Concerning the interaction effects, it is obvious
from the same data in Table (2-a) that the maximum values
in all studied yield parameters were obtained as a result
of cutting the plant foliage to 2/3 of its length and
using large roots. This may be due to increasing the
number of successful plants (survival) per experimental
plot.

Data recorded in Tables (2-b & 2-c) revealed that
all studied yield measurements, i.e., seed yield per
plant, total seed yield and weight of 1000 seeds as well
as seeds germination percentage tended to increase due to
the interaction effect within foliage pruning before
planting and spraying GA3 at its different concentrat-
ions, sorting roots and spraying GA3 or the interaction
of the three treatments. Such increments reached the
level of significance in case of total seed yield only
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Table (2-a): Effect of foliage cutting, root size and o>u.mvﬂm< on

seed yield and its quality.

)

mmmmmm;nn-a-n=||un||||'aua'-||=||||||x---:;!bwmm-nuu---u-nun:::-
Characters Seed yield Seed yield Weight of Seed
per plant per fad., » 1000 seeds germination

Treatments
(g) (kg) (&) 4

1901

Seed yield Seed qonnw Weight of Seed
per plant per fad. ; 1000 seeds germination
(g) (kg) () ° %

Foliage (F) left withoutcut 13.1 246.556 0.78 52,8
Cut to 2/3 14.2 295,671 - 0.73 58.1

o e o o o . S s P i i 2 e e A S T S T W e O % S ) 0 s e S R 8

n.s.

121.425 0.70
Medium 296.043 0.72
- Large 16.2 364,206 0.74

.l‘l.nllnI-l-i.llu'.-llnlll..!l.!.l'l-l.l..ll||.Il-l.|.l|.|:II-|||I-|.I.|||l.||.|.||rl|||l.|.|¢l|.l.l|||

L.S.D. at 0.05 1.5 0.836 0.02 2.5
Gi, (ppm) 0 9.2 237.702 0,70 52.5
100 10.1 265.607  0.71 54.1
150 10.5 266.226 0,72 56.1
200 11.2 298,578  0.74 59.0

.|.|.l|ll.|..l|.xl|all.ll:o|.l|l|||l..l|v||-|l.lutll-l..l.lll.l|-.l.l'al||l-.l.l||l-|||-|ll-l..'llnl.lll

L.S.b. at 0.05 0.8 1.216 0.01 2.4

.l..||l.|I.-ll-ll.ll.ll..II.I.||.|.|.I.l.!l.|.l|l.||a.l|l||||-|l-!:l.§|l.|-l.l|||l.\al!.'.l.lnlll'll'l..l

Root size (S) Small

Bi interaction F x 5§ :

F. left Small 11.4 138.633 0.70 47.5
Medium 13.3 276,307 0.71 54,7
Large 14.7 324.729 0.75 56.2

167.551 0.71 54.7
Medium 14.3 315.760 0.73 57.7
Large 17.7 403.683 0.73 61.7

e o e o o o o o e i o S ot e e i e A T e 0 28 e e O % i o A P o 8 e e

1.1 1.178 n.s. n.S.

F. cut to 2/3 Small 10.7

L.S.D. at 0.05

14.0 268.9200 0.76 62.
14.4 304.934 0.77 65.1

s ot . o A B 9 Y S v D S (S Y S A S e b R S R 0 A S o S S

n.s. 1.329 MN,S. n.s.
10.9 165,570 0.75 54.1
14.2 281.961 0.76 66.2
17.5 398.069 0.79 75.5

= > o . Y T T . S S M G S G b € 8 0 e S

1.3 1.466 0.0l 5.2
12.9 250,749 . 0,75 60.6
13.8 276.855  0.76 63.1
14.3 291.859  0.77 65.1
15.6 328,206 0.77 66.6

e e £ o e e B 8 o

0.9 2,002 0.01 1.4

e s o e e S 20 B A48 2 o o e PSP e S WA S TR S b e e e T B W S S (2 e 8 s

v

51.5
65.7
70.7

0.74
0.75
0.80

10.8
14.1
17.1

144 .894
wm?.yum
377.672
270.721 0.75 56.7
311.115 0.77 66.7
418,467 0.79 72.0

—— o~ - — i > T -

n.s.

10.9
14.3
17.9

- - o o ——— iy o

1.0 2,071  n.s.

.
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Effect of foliage cutting, Teoot size and o>u spray on seed yield and its quality.

Table (2~c):

) 3

:

12,1992 .

VOL.23

Scason ——— n|l|:|1110|;1|::|1:;::1WMWMttlllllllsl|llsln P -atl|itaswmww:ax|1|n|||||1||x'|
||x||atl|l|1iNMMnmanﬂm "Geed yield Seed yield Weight of Seed Seed vield Seed yield Weight of Seed
Treatments per plant per fad. ‘wooo seeds germination . per plant per fad. 1000 seeds germination
(g) (kg) (g) % (8). (k) (8) %
- wawyw.,e 8.9 106.514 0.67 45 9.4 121.258 0.74 48
Foliage without 100 11.2 134.034 0.70C 40 10.7 139,726 0.74 51
150 12.3 150.822 0.71 48 10.9 143.793 0.75 53
cut 200 13.2 162.564 0.74 51 12.4 174.800 0.75 u»
Medium O 12. 260.072 0.69 50 12.5 242,700 0.74 61
100 12.9 262,086 0.71 54 14.1 281,276 0.75 66
. 150 13.5 282.606 0.72 57 14.4 202.638 0.76 68
200 14.3 300.460 0.72 58 15.5 319.922 0.76 68
Large O 14.0 302.404 0.73 53 16.4 349.296 0.79 69
100 14.3 316.844 0.75 55 16.6 366.928 0.79 69
150 15.2 355,578 0.75 56 17.3 382.850 0.81 72
200 15.4 344.090 0.77 61 18.1 411.616 0.81 73
: - Swall O 9.5 144.020 0.69 52 9,7 154.812 0.75 55
. € u :
Foliage cut 100 10.0 154.812 0.71 54 10.6 177.612  0.75 56
to 2/3 150 10.8 168.910 0.73 55 10.8 184.718 0.76 57
, 200 12.5 202.464 0.74 58 12.5 223.782 0.76 60
Medium O 12.3 259,122 .0.72 56 12.8 268,964 0.77 63
- 100 14.7 322.164 0.72 56 14.3 305.368 0.77 67
150 14.9 338.048 0.74 58 14.0 322.696 0.77 68
200 15.1 343.786 0.75 61 15.7 347,434 0.77 69
Large 0 16.0 354 .084 0.71 59 16.8 367.460 0.76 69
100 17.3 403.104 0.73 60 17.0 390.222 0.7 70
150 17.6 419,444 0.74 63 18.3 424 . 460 0.l 73
A 200 18.0 438.102 0.76 65 19.9 491,720 0. 76
, NeS. 3,002 n.S. n.s. n.s. 4,902 n.s. n.s.

L.S.D. at 0.05

T u
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and total seed yield and seed index in the first and
second interaction or total seed yield in case of the
third interaction during the first and second season of
growth.

Generally, it could be concludad that, under condi-
tions -.of the experiment, cutting the plant foliage and
selecting the large sized roots pre-p]antlng and spraying
the plants four times with GA3 at 100~200 ppm were best
treatment for productlon higher seed yield with ‘good
‘quality. ~
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