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RESULTS AND DISCUSSION

4.1, Effect of irrigation and fertilization on

growth characteristics of carrot plants:

Data illustrated in Figs,(l and 2)and Table (1) show
the effect of irrigation, fertilization and their interaction

on morphological characteristics of carrot plants,

concerning the effect of irrigation, data in Fig, (1)
revealed that, increasing water supply i,e, irrigation every
two weeks throughout the growing season increased all the
studied vegetative growth parameters, 1,6, plant length, top
and root length as well as fresh and dry weight per plant
during both seasons of growth, 1In this respect, the highest
increments in the forementioned growth parameters were obtained
as a result of the highest level of water supply (2280 mz/Fad_)
i,e

irrigation at 70-80% of field capacity during the growth

season,

such increasing effect of irrigation on plant growth
parameters may be attributed to the role of water in accelera-
ting the physiological processes and increasing the up-take of
macro-nutrients (Fig. 5) which consisted and incorporated in
the formation of protoplasmic material necessary for cells
formation and consequently increasing the plant growth, These
results are in accordance with those reported by each of
Elkner and Michalik (1973), El-Mansi et al, (1975), El-peheidi

et al, (1976) and Hartmann et al, (1l9se).
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Fig. (1): Vegetative growth of
carrot plants as affected by
irrigation frequency.
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Regarding the effect of fertilization, data at Fig,(2)
show clearly that length of each of whole plant, top and root
as well as fresh and dry weight per plant were significantly
increased with increasing the NPK fertilization level, 1In
this respect, the fourth fertilization level i.,e, 40 kg-N +

32 kg P.O_ + 100 kg K20 per Faddan reflected the highest

25

increments in all studied growth aspects, However, increas-
ing NPK fertilizer rate than the fourth used level tended to
decrease all previously mentioned growth measurements, Such
increments in plant growth parameters may be due to the
nhyisological role of such macro-nutrients in formation and
cssimilation of the growth substances and increasing the net
cssimilation rate and concequently the plant growth, Obtained
results are in agreement with those obtained by Habben (1973)
and Emura and Hosoya (1979) on carrot, Bourke (1985) and
El-Sayed (1987) on sweet potato and El-Sayed and Omran (1984)
on red beet who reported that fertilized plants with N, P and

K fertilizers at different levels increased different growth

aspects of such plants,
According to the effect of the interaction, it 1is obvious

from the data at Table (1) that irrigation six times 1i.,e,
every two weeks throughout the growing season and applying

NPK fertilizer at 40 kg-N + 32 kg P + 100 kg Kzo per Faddan

0
25
resulted in the maximum values of plant growth aspects, It

could be concluded that under similar conditions of such
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experiment, the highest irrigation treatment (using 2280 m3/

Fad, of water) combined with the fourth level of NPK fertili-

zer (40 kg-N + 32 kg P205 + 100 kg KZO/Fad') resulted in the

highest carrot plants growth,

4.2, Photosynthetic pigments of carrot plant foliage:

Data presented at Figs, (3 and 4) and Table (2) show the
effect of different irrigation and fertilization treatments
as well as their interaction on photosynthetic pigments of

carrot plants,

with regard to the effect of irrigation, it is evident
from data at Fig. (3) that a, b and total chlorophyll as well
as carotenoides content of plant foliage were significantly
decreased with shortening the irrigation frequencies through-
out the growing season, In this connection,the highest content
pigments were revealed as a result of application of the
least amount of irrigation water (1140 m3/Fad,) i,e, irriga-
tion at 50-59% of field capacity during the growing season,
Increasing photosynthetic pigments content in plant foliage
of such treatment may be due to subjecting carrot plants to
the highest level of water deficats which led to an intensive
concentration of such pigments in plant foliage, This result
may be explained on the base of that treatment of the highest
water supply resulted in the highest values of plant growth
measurements as shown by data of Fig. (1). similar results
were reported by El-Mansi et al, (l975) and El-Beheidi et &al,

(l976) on carrots who reported that irrigation either at

of
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depletion of 20% of soil water or & shorter irrigation
frequencies decreased the photosyrthetic pigments content

of carrot plant foliage.

Data for the effect of fertilization on photosynthetic
pigments of carrot plant foliage expressed as a, b and total
chlorophyll as well as carotenoides compounds are shown at
Fig. (4). From such data it 1s clearly evident that all
photosynthetic pigments molecules were positively responded
to increasing NPK fertilization level, 1In this regard, the
highest used fertilization level (60 kg-N + 48 kg P205 +
150 kg KQO per Faddan) reflected the highest photosynthetic
pigments content, Such results may be attributed to the main
role of used macro-nutrierts 1in the formation and constancy
of such pigments in plant tissues, These results are in
agreement with those found by Afifi et al, (1989) on cow pea
and Khaiil (1989) on cucumber who reported that there was
progressive and consistent increase in the contents of photo-
synthetic pigments in plant leaves with increasing the level

of N, P and K fertilizers up 1O the highest used one,

concerning the interaction effects of irrigation and
fertilization treatments, data at Table (2) incdicated that
the longest irrigation intervals, i.e, irrigation every four
weeks interval throughout the growing season combined with
the highest used level of NPK fertilizer resulted in the
thke meximum values of photosynthetic pigments content,

These results are true during both the two seesons cof this

work ,
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4,3, Effect of irrigation snd fertilization on c'emical

——— —

composition of plant foliage:

1. Macro:glements:

Data presented in Figs. (5 and €) and Table (23) show
the effect of irrigation, fertilization and their interaction
on total nitrogen, phosphorus and potassium content of carrot
plant foliage.

Recarding the effect of irrigation, such data in Fig.(5)
show clearly that total nitrogen, phosphorus and potassium
content of plant foliage was significantly increased with
iricreasing the irrigation water supply. In this respect,
irricgation at 70-80% of field capscity i.e. irrigation every
15 days intervael throughout the growing season, reflected
the highest content of previously menticned macro-elemerve,
These results may be attributed to the role of water in oo
decressing the viscosity and increasing movement of such
macro-elemerts in the soil and increasing the dry matter
content of plent (Fig. 1) which led to the irncrease in the
uptake ky plant. Obtaired results are in harmony with those
reported by El-Beheidi et al. (1976), Geissler and Henkel
(1985) and Hartmann et al. (1986) all working on carrots and

Saic et al. (1984) on sweet potato.

Concerning the etfect oi fertilization,it is evident

from cata at Fig. (6) that increasing the fertilizetion rate
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supplied to carrot plants led to significant increases in

all determined macro-elements, 1In this regard, the highest
total nitroger, phosphorus and potassium content were obtained
by the fourth used level of fertilization i,e, 40 kg-N + 32 kg-

PEO + 100 kg KEO per Faddan, Such result may be due to the

5

increase of the concentration cf such macro-nutrients in the
scil in the region of roots growth which led to increasing

the amount abscrped by plant, The higher 1level of fertiliza-
tion more than the fourth one terded to decrease the up-take
of such mécro-nutrients in plant foliage, Such depressing
effects may be due tc the highest concentration of such macro-
rutrients in the scil which increased the osmotic pressure

for the scil sclution and consequently decressed the amounts
absorped by plant, Similar results on increasing the ccntent
of N, P and K with increasing the fertilization rate were
cbtained by Mazur and Lukeszuk (1977) on cerrot, Abd-Alla

et al, (1983) on celery, Suwwen et al, (1987) on tomato,

Zhagloul et al, (1988) on pea and Khalil (1989) on cucumber,

As for the interaction effect, it is obvious from data
at Table (3) that increasing the amount of water supplied to
plants, either through decreesing the irrigation intervals
or increasing the irrigation frequercies, throughout the
growing season, and increasing the fertilization level up to
the fourth one, resulted in the highest N, P and K content of

plant foliage,
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Tt could be concluded that, under such cc ditions,
irrigation of carrot plants six times throughcut growing
sezson and fertilization with 40 kg-N + 32 kg P205 + 100 kg
Kéo per Feddan resulted in the highest values of N, P anrd K

content of carrot plants foliage,

o, Total hydrolizable carbohydrates:

The same deta at Figs. (5 and 6) and Table (3) show the
effect of irrigation frequercy, fertilization level and
their interaction on total carbohydrates content of plant

foliage.

Refering to the effect of irrigation, 1t is evident
from deta at Fig. (5) that the total carbchydrates we- €
significently increased with increasing the irrigation
frequencies (using 6 times of irrigation or irrigatior at
20-80% of field capacity) during both seasons of growth, In
this respect, the highest used level of irrigation (228C ms/
Fad,) reflected the highest values of total carbohydrates in
plant foliage compared with those cf medium and low used
level (1520 and 1140 m> of water/Fad,) respectively, obtained
results may be due to that the highest used level of irriga-
tion increassed photosynthetic assimilation rate, This result
of promotive effect of irrigation (either level or interval)
or total carbohydrates content of plant foliage may be
attributed to its ernhancing effect on dry matter contert of
carrot plant foliage, This explanation is in confirmity with

those reported by El-Mansi et al, (l975) and El-peheidi et al,
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(1976). contre re:.1lts were reported by Paschold (1979) on

carrots,

Regarding the effect of fertilization level, data at

Fig, (6) show that total carbohydrates of plant foliage were
significently increased with increessing the NPK fertilizers
rate during both the growing seasons of this work, In this
regard, addition of the fourth, fifth or the sixth used levels
of NPK fertilizers reflected the highest carbohydrates ccntent
in carrot plant foliage, Such results may be due much to the
role of macro-elements in increasing photosynthetic pigments
content (Fig. 4) ard ccnscquently the photosynthetic assimila-
tion of carbohydrates, Abd-aAlla et al, 1981, 1983 and 1985,
or. spinach, celery and pepper plants, respectively and Gabal
et al, (1990) on coriander repcrted that N, P and K fertilizers,
either in a single form or in compound fertilizers, pcsitively
affected the total carbohydrates content cof leeves of such

plants,

corcerning the interaction effect, it is obvious from
the date in Table (3) that epplication of six irrigations
throughout the growing seascn combined with the highest used
NPK rate in the first seascorn and the fourth used level in the

cccord sesson resulted ir the highest values of total carbo-

hydrates content of plant foliage,



4,4, vield and its ccmponents of ca:rots:

Date illustreted at Fige, (7 and 8) and Table (4) show
the effect of irrigation, fertilization and their irteraction

on tctal yield ard its components,

Data &t Fig, (7) reveal that there were a progressive
&nd consistent incremerits in total yield of carrot
plants, and root weight with shortening the irrigation
interval i,e, irrigation every 15 days interval throughout
both the two growing seasons (1988/1989 and 1989/1990). 1In
this respect, irrigation at 70-80% of field cepacity (using
2280 mB/Fad.) reflected the hesviest total yield (Ton/Fad,)
ard average rcot weight during both seesons of this study,
ckiaired incremerts in tctal yield of carrct plants are Very
tightly related with those of the individual plant weidght
(Fio, 1). Obteined recults may be zttributed to the adequste
amourts of water in cese of the wet irrigation treatments
which increased the up-take of macrc-elements as shown at
Fig., (5). The increments in total yield as & result of such
trectment may be clso due tc increasirg the amounts cf free

water in carrot plant tissues and consequently increasing

the physiological net assimilation rate of plant,

These results are in confirmity with those obteined by
El-Mansi et al, (1975), El-Beheidi et 2i, (1976). all working
cn carrot, and Sgid . €t al, (1984) on sweet potato, On the

cther hand,Jankowiak, (1983) on carrot reportec that
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meinteining scil moisture at 70 retrer than 60% of field
capacity did not show significart yield increments. On the
contrary, the seme deta at Fig. (7) show that the ratio of the
root to plant weight and root yield were steadly decreased with
chortening the irrigation interval. These results were true
during both seasons of this work. Such result may be due tc
tFat the increese of plant foliage et higher rate of irriga-
tion supply (Fig. 1) was more thar that of the increase
detected in root growth, expressec as root weight (Fig. 7).

In this regard, Nortje and Henrico (198€), who came to similar
conclusion, found that the top/roct retio was erhanced by

frequent irrigation,

Refering to the efficiency of wate utilization
(expressed &s m3 of water/kg of producec yield) as affected by
applied water frequercy, the data at Fig. (7) show that
utilized water wes increasec with increasing number of irri-
gations throughout the grcwing seascn. It is evidert theat
the highest quantity of water (70-76 m3) necessary for
producing one ton of cérrot plarits were used 1in case of
applicetion of 6 irrigations to carrot plants, This means
that the efficiency of water utilization was decreesed with

increasing quantity of water supplied.

Refering to the effect of fertilization, it is cbwvious,
from the data at Fig. (8)., that increasing the level of NPK
fertilizers led to significant incremerts in total yield of

carrot plants, root weight per plant and carrot roots yield
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but up to the fourth or fifth used level of fertilization

(40 kg-N + 32 kg—P20 + 100 kg—Kzo/Faddan) which showed the

5
highest increments in such characters during both seasons

of this study. However, increasing fertilization rate up toO
the highest used level tended to decrease the total yield and
root weight of plant. The increase in total yield may be due
to that it was the function of the increase in fresh weight

of individual plant (Fig. 2). Obtained results may be zlso
due to .the increase in the photosynthetic pigments (Fig. 4),
the plant up-take of macro-elements (Fig. 6) and consequently
the physiologicel process of plants which reflected the
highest net assimilation rate resulted in high dry matter
content per plant (Fig. 2). These results are in harmony with
those obtained by Luzzati et al. (1975), Mazur and Lukaszuk
(1977), Emura and Hosoya (1979), Meurya and Goswami (1985) and

Mesquitafilhe et al. (1985) all working on carrot.

Concerning the ratio of root/plant, no clear trend was

detected due to the different levels of NPK fertilizers.

with regard to the effect of NPK fertilizers level on

the efficiency of water utilization, it is cbvious from the
same data at Fig. (8) that increesing the level of used
fertilizers up to the fourth used one (40 kg-N, 32 kg—P205
and 100 kg~K20/Fad.) decreased quantity of water necessary
for production of one kg of carrot plants. In this respect,

such level of fertilization resulted in using the lowest
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; 3
quentity of water (49-50 m") needed for production of one
ton of carrot plants. This means that under such ccnditions
of fertilization, water supply showed the highest efficiency

of water utilization.

Concerning the effect of interaction between the two
main studied factors, it is clear, from the data at Table (4)
that the highest used water supply (2280 m3 of water/Fad.) in
combination with the fourth fertilization level, reflected
the highest velues of root weight and total yield of whole

plant per faddan during both seasons of this work.

With regard to root yield per Faddan and root/plant ratio,
the same data at Table (4) show that the Fighest velues were
resulted with using the highest or lowest water supply (with-
out significant differences) 1in combination with the fifth

level of fertilization.

With regard to the efficiency of water utilization as
affected by the combination between irrigation frequencies
and fertilization level, data at Table (4) show clearly that
using the lowest used number of irrigations (3 frequencies)
combined with the fourth or fifth used level of N, P and K
fertilizers (without big Qifferences) improved the efficiercy of
water where 36—37 m> were used for producing one ton of carrot
plants., However, using the trestment of lowest used water
quantity in combination with.the fifth NPK fertilizers level
may be recommended to obtain the highest carrot roots yield/

Fad. for food processing.



68 ¢ st u 19° S st u *gTs*i
¥£0°0 24" 89 81" 1T 28" €8 08°0¢ 69070 25 el 28" gc 88" 0L 06°2¢ 9
T£0°0 T2 68 80" £ £1°88 oo*eg 6900 S TAN A 25° Ge S2*" 9L ST g€ S
£90°0 29°99 vsL°ce T4°¢6 ogvg 990°0 T0° 49 £0° g2 69° 68 geve 14 9
S/0°0 T0 2 06" 1¢ e b o¥°*0¢g £90°0 LL°G8 gg*ece 00°* 18 6L°2¢ b
84070 ey el A 2606 oV ‘6 S/0°0 ov* gL ogree 864 ovr°0og [
880°0 £6°¢8 68° 1 684 00°9e 940°0 65 VL vetec £2°99 T6°6¢2 T
£S0° 0 96° 14 2stoe 80°GL 05° 8¢ SG0°0 ¥e° &L LL° 02 ey " 19 g9° /e 9
LY0°0 8¢ 9L g8 " ve 2. 08 QI 2g 8¥0°0 A4 TL" &2 09" 59 9g8° 1< S
9¥0° 0 18769 60" 22 e 16 (6 0% S¥0°0 9° 14 ge've gL T9 26°¢% 14 1’4
2S0°0 8L°SL 8c'2c I16°28 0g"6ec 9¥0°0 5" 59 b I 28°¥& 9/°¢c¢ g
9G0° 0 9964 £9° 1S e LL 0c*Lc 0S0°0 28" 14 co*ec cEtER 09°0% [
i T90°0 96" ¢8 08" 02 00°69 o8 ve 150°0 eI vL G8° 1< 80°* ¢S 2s*6e T
-
T 620°0 vet 1L 98" 02 8y vL 0c 62 ¥0° 0 gg°" S8 99°* ¢e 167499 9L /Lc 9
1 L2070 09" 9L 8¥ " gc T9°6L 09°0¢% £LE0"0 G9°G8 gL ve 86°¥9 0L°0¢% =
££0°0 L8 ¢L Ly 2c 69°28 08° 0% 9¢0°0 ¢6°¢L gg ee 10°6S or° 1¢g 14 b
I¥0°0 19°8L 29" Tc LL°BL 0s°Le 8¢0°0 61" 1L 9G° Te ¥8° 95 82°'0¢ Z
¢v0°0 9¢ 0L 65°8T1 et gL ov* 92 6£0°0 6T1°0L £S°0¢ £8*2S ve*ee c
8¥0°0 8¢ TL 96" 91 86°S9 WA A [ 740 RN0) ST 2L 86T £0°0S 62°Le L
mx\me mx\me
uotiez uoTieZ
~TTTIN (*ped (3ued (* ped ~TTTIN (*pe Ccmma (* ped Aouanb
daiem jo oTled Juol ) Jwb ) Juol ) Jdsiem jo otied /uol /ub) Juol ) sTanaT -ad4
Aouato juetd praTtA 31ybBTem pPTaTA AouaTo jueTtd pTaTA 3ybTem pTaTA *1do4 uotieb
-T443 /300y 100y 100y Teiol ~T443 /100y 100y 100y TeioL -TJJI
0O66T-686T 686T-886 T uosesg

sgjuBWlBSaJd] UOTLLiBZITTid3} pue uotaebtaat Agq peldaije
se UoT31ezZITTIin Jaiem jo AOUSTOT4}d SE [T3M SE sjueTd 3j044E2 }JO S3iU

ouodwoo S1T pue PTaTA : (v) ordel



- 42 -

Generally, it cculd be concluded that under the condi-
tions similar to those of this work, six irrigation frequer-
cies i.e. irrigation every 15 days interval and fertilize-

tion with 40 kg-N + 32 kg-P205 + 100 kg—Kzo/Fad. are the most

suitable agricultural treatments for obtaining the highest
carrot total plant yield and plant root weight. This treat-
ment may be edviseble for carrot production for fresh

consumption.

However, for obtaining the highest root yield per
Faddan, using the treatment of the lowest water supply with
the fifth used fertilization level may be recommerded specially

for food processing purpcses.

4,5, Quality of carrot roots:

—_—

Data repcrted in Figs. (9 and 10) and Table (5) show the
effect of irrigation frequencies and NPK fertilization level

as well as their interaction on root diameter, core and cortex

thickness .

Regarding the effect of irrigation frequency, it is
obvious, from data at Fig. (9) that the highest root diameter,
core and cortex thickness were connected with the highest

level of water supply (2280 ms/Fad.) i.e. irrigation at 70-80%

of field capacity during both the two se€asons of this study.
In this respect, the tendency of the increasing effect of

water supply on root diameter and both the core anrd cortex
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Fig.(9): Physical characteristics of carrot plant roots as affected
by irrigation frequency.
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t! ickress was going in an asserding order with increasing
rimber of irrigation. Obtained results may be attributed

to the clear effective role of increasing water supply on
increasing the plant vegetative growth (Fig. 1), the up-take
of macro-elements by plant foliage (Fig. 5) and the accumula-
tion of such macro-elements in plant roots (Fig. 11) as well

as eon incressing the size cf plant cells.

Similar results were cbhtained by Kebryn (1973), El-Mansi
et a'. (1975) and Nortje and Henrico (1986) who repcrted thet
the jreatest values of root diameter and alsc of thickness of
both core and cortex were recorded by the highest level of

weter supply.

With respect to the effect of fertilization level on
the root quality of carrots, data at Fig. (10) indicated
clearly that diameter of root and thickness cf core and
cortex were significantly increased with increasing the NPK
fertilizers level but up to the fourth used one during both
segsons of this study. 1In this regeard, the fourth level

(40 kg-N + 32 kg P205 + 100 kg K,0 per Faddan) reflected

the highest values of root diameter, core and cortex thickness
compared with the other uvsed fertilizer levels. Obtained
results sre due to the role of nitrogen, phosphorus and
pctassium in physiological process and enzymatic activities
that are acting on ce;l division, increasing osmotic pressure

cf root cells and concequently increased the cells size.



B 1088 -1989LSD. 5% =015  [(]1989-1990LSD. 5 % = 0.22

Fertilization | z 3 4
_ Levels. Root Diameter (cm) »

- )
- 1988 -1989 L.SD. S % =0.08 1989 -1990 L.SD. 5% =0.23

0.3 DU S—
154
1.0

054 B ......

0.0 -

e e ] 2 3 4
Fertilization -
L Levels. Core Thickness (cm)

H

{cm)

—

U

1986 -1989L5D. 5% =010  []1989-1990L.SD. 5% =0.27
1.5 4
1.0+
0.5 4

0.0 -
Fertilization

~
E
L]
S

2 3 4 S 6

[ Levels. Cortex Thickness (cm) »

Fig.( 10): Physical characteristics of carrot plant roots as affected
by level of fertilization.
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These results are coincided with those obtained by
Emura and Hosoya (1979) on carrot and El-Sayed and Omran

(1984) on red beet,

Regarding the effect of interaction between the two

mein studied factors, no significant differences were noticed.

However, it is evident, in general that irrigation six
times throughout the growing season i.e. at shortest interval

(15 days) and applying 40 kg-N + 32 kg—P205 + 100 kg-KZO/Fad.

showed the highest values in this respect and mey be recommended

for the production of carrot roots with good quality.

4.6. Macro-elements content of carrot roots:

Datz ori the effect of irrigation, fertilization and their
interaction on total nitrogen, phosphorus and potassium
content of carrot roots are shown at Figs. (11 and 12) and

Table (6).

Data illustrated at Fig. (1l) reveal that increasing
the irrigation frequency i.e. irrigation after 15 days by
interval led to significant increments in all estimated macro-
elements during both seasons of growth than other used irriga-
tion treatments. In this concern, the wet irrigation treat-
ment (using 2280 mB/Fad.) reflected the highest roots content
of nitrogen, phosphorus and potassium compared with the semi
and dry irrigation treatments i.e. irrigation using 1520 and

1140 m> of water/Fad. respectively. The increase of N, P
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and K content of rcots 1n case of wet irrigation treatment

may be due to the role of water in increasing the up-take of
such macro-elements by plant (Fig. 5). In addition, the
highest irrigation level permitted an adequate amounts of
water for plant absorption on a long period and conceguently
increased the up-take of such nutrients. Obtained results

are coincided with those reported by El-Beheidi et al. (1976),
Geissler and Henkel (1985) and Hartmann et al. (1986) all

working on carrots.

With respect tO ‘he effect of NPK fertilization level,
data at Fig. (12) show cleerly that total nitrogeén. phosphorus
and potassium contents of roots were significantly increased
with increasing level of fertilization, but to an extented
1imit (fourth or fifth used level) during both the two growing
seasons. 1In this connection, the highest content of N and K
wes obtained by the fourth used level while the highest values

of P were resuited with the fifth used level of NPK fertilizers.

Moreover, it is evident that the fourth used level of
fertilizers (40 kg-N + 32 ko P205 + 100 kg K20/Fad.) showed
the highest significant increments in such constituents and

which may be advisable 1in this concern. Such results are

L)
expected due toO the increasing amounts of fertilizers added

to carrot plants. These results are in agreement with those

obtained by Mazur and Lukaszuk (1977) on carrot.



= 50 =

N

g 1088 -1989 L.SD. 5% = 1400  []1989 -1990 LSD. 5% =38.00

350j,memmmmWTmmmmmmwNm?mmmmMmmmjmwmmmmmmwrmmmmmmmm.
7it0 ] IR— S EMm. m% ...... % ;
200 4 . ...... 1 ........ ......
150 4 » .,
50 4 ...... ......
0- ’ ’ iz ‘
Fertilization l
[ Levels, N

B et

Up- take 7 Plant {mg)

AN

~
B 1988 -1989 L.SD. 5 % =2.00 1989 -1990 L.SD. § % = 3.00

= I

30 - :
20 4
154
104

Up- take 7 Plant {mg)

Fertilization 1 3

_ Levels. P

s

B 1988 -1969 L.SD. 5% = 11.00
1504 ;
100

50 -

Up- take 7 Plant {mg)

Fertilization |

Levels. K »

\.

Fig.( 12): Macro—elements constituents of carrot plant roots as
affected by level of fertilization.




- 51 -

As for the interactional effects, it-is clear from
data at Table (6) that N, P and K content of roots were
steadly increased with decreasing the irrigation interval
and increasing NPK fertilizers level up to the fourth one
during both the two growing seasons. In this regard, such
increments in N, P and K content reached the level of signi-

ficancy only during the first season of growth.

Generally, under similar conditions of these experiments,
irrigation at 70-80% of field capacity and fertilization at the
rate of 40 kg N + 32 kg P205 + 100 kg KZO/Faddan may be
recommended to obtain carrot roots of higher N, P and K ccntent

than other used treatments.

4.7. Sugars content:

Data illustrated at Figs. (13 and 14) and Table (7) show
the effect of irrigation frequencies, NPK fertilization level

and their interaction on sugars content of carrot roots.

With regatd to the effect of irrigation, it is obwvious
from the data at Fig. (13) that reducing, non-reducing and
total sugars (as mg/100 gm dry weight) were negatively affected
by irrigation frequencies. 1In this respect, the lowest content
of sugars were connected with the wet irrigation treatment
(irrigation rate of 2280 m> of water/Fad.) during both the

two growing seasons of this work.

on the contrary, the dry irrigation treatment (irrigation

at 50-59% of field capacity) reflected the highest values of



52

s u s*u s*u 8T s"u ge *a“s°

12 v 8¢¢ 92<ec e Sce 9

VAT oy 8G¢ AN Ot T9¢ ]

Sve LS 6.% 29c¢ 6% 91V 14 9

g8ee Ve G¢¢e a1z Fy D FASES ¢

c1e 1€ 6LE 081 S 9T¢ e

91 12 L22 ov1 61 8382 T

702 e 042 J81 c< cve 9

T¥e v A 00¢ Q¢ g9¢ g

8t ¢ oy G¢% pol 8 I 8¢ 157 14 1%

21e i< 68¢ vl 2 68T <

8T L HrA cge 01t 91 eyl Z

0ST 6T 81 66 ST ov1 T

00¢ 62 G2 16T 0% [ 9

gee A 30¢ 161 0% 62¢ S

LT12 9¢ 62 291 9z YA Y i ¢

0c LC AN a¢T 12 18T <

8.1 cc 002 ozt LT TIG61T 2

6¢1 61 091 1749) 1 0¢T T

.....i..vu_un:llnl:|m!.i||!.:.|m: ||||||||||| A d N SToA9T Aouanbauy
(Bw) 3uetd/edea-dn (Bw) auetd/edei-dn *3dsd uoTIEBTIIT

066T -686T 686T-8861T uosess

*sjuswiesJdyl UOT] mN.wHHu.quﬁ. pue

uotieBtaaT Aq peioajje se s300d jueTd 3044BO JO SIUSNITISUOD s.uswsTe-0498l TT9T B1qel
- 2]



- 53 -

Season
1988-1989

1

|
8000_.wmwﬁngpwmw€

a

6000 1

o

-

4000 1

{mg 7 g. fresh weight

o

{mg /100g_dry weight)

Itf‘r‘igatmn0
frequency.

4

3

Soluble sugars
(mg /100g. dry weight)

\‘
B LsD 5%=3450 [LSD 5%=1070

-LSD 5%= 96.0 LSD 5% =

N
o
t

(mg / g. fresh weight) )

1.0

PR

3 4

Carotene

5S%®=1160

5%=NS
25

B LsD.
L.S.D.

Season
1989-1990

1

N
Q

%

s I
o

T
o

a

1

—

A &:a
AR
SRR

bRt
A e

S

—

g

b
e

o

{mg 7 g. fresh weight

IO 3. PR

3 4

Soluble sugars
(mg /100g. dry weight)

frequency.

.. 0
Irrigation

B3 L.sD. S%=245.0‘1

. LSD. 58= 06

B . T

3 6

.S

Carotene
(mg / g. fresh weighl)

N\

>

Fig.( 13): Reducing , non - reducing and total
sugars and carotenoides content of
carrot roots as affected by irrigation

frequency. y

. Reducing
. Non-reducing

Carotene




- 54 -

reducir g, non-reducing and total sugars content. The

obvious increasing concentrations of reducing, non-reducing
and total sugars in plant roots of dry irrigation treatment
may be due to that such constituents are determined as mg/
100 gm dry weight but the situation will be conflected if
they were estimated as mg or gm per plant root, This will

be going in the same trend of dry matter per plant root.
Moreover, obtained results may be attributed to that the
highest irrigation treatment led to the highest respiration
rate and consumption of sugars in respiration and assimilation
to form different plant tissues and consequently increased
plant growth (Fig. 1). Obtained results are in confirmity
with those repcrted by Elkner and Michalik (1973), El-Mansi
et al. (1975) and E]1-Beheidi et al. (1976) who reported that
total sugars (&s %) decreased in wet soil conditions but the
drought conditions are favourable for the accumulation of
sugars in tissues of carrots., However, Paschold (1979) found

that sugars content was little affected by irrigation treat-

ments .

Concerning the effect of fertilization level, data at
Fig. (14) revealed that increasing NPK fertilizers level
significantly increased reducing, non-reducing and total sugars
contents of roots. In this respect, the maximum values of
sugars were resulted from using the fourth fertilization
level of NPK fertilizers compared with the other fertilizetion

treatments during both the two seasons of growth. Obtainéd
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results may be due to the increase of photosynthetic B
pigments (Fig. 4) and assimilation of products i.e. carbo-

hydrates in plant foliage (Fig. 6) and the role of macro-

nutrients especially‘potassium element in increasing trans-
location of carbohydrates from plant foliage in the form of
sugars, to be accumulated in plant roots. Obtained results
are in agreement with those reported by Habben (1973), Emura
and Hosoya (1979) on carrots ard Said et al. (1984) on sweet

potato., On the other hand Michalik (1985) reported contra-

results in this respect.
With regard to the interactive effect, data at Table (7)

did not, in general, show significant increments due toO the
interactional effects within different irrigation treatments
and NPK fertilizers levels during both the two growing

seasons.

Ccarotenoides content of carrot roots:

Data at Fig. (13) reveal that the content of carotenoides
compounds in carrot roots were significantly increased with
increasing the irrigation intervals during both the two
seasons of growth. In this respect, the highest concentration
of carotenoides compounds in root tissues resulted 1in case of
dry irrigation treatment i.e. irrigation at 50-59% of field
capacity compared with those of semi and wet irrigation treat-
ments i.e. irrigation at 60-69% and 70-80% of field capacity

respectively. These results may be explained on the base
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that the a, b and total chlorophyll as well as carotenoides
content of plant foliage are af fected in the same way as
carotenoides compounds in plant roots. Obtained result
might owe to the decrease of dry matter content of carrot
roots in wet treatments and consequently decreased the con-

centration of such pigments in plant roots. .Nortje and

Henrico (1986) came to similar result.

Regarding the effect of fertilization level,it is evident

from data at Fig. (14) that increasing NPK fertilizers level
led to a significant increase 1in carotenoides content of
carrot roots during both the two growing seasons. In this
regard, the maximum values of carotenoides were resulted in
case of application of the fifth level of fertilization

(50 kg=N + 40 kg P205 + 125 kg KzO/Fad.) compared with the
other used levels., Such result may be due to the enhancing
effect of increasing macro-nutrients level on the up-take of
elements and photosynthetic pigments in plant foliage and/or
the plant root content of such constituents. Such explanation
may be attributed to the promotive effect of this level of
fertilization on the formation of photosynthetic pigments in
different plant tissues. similar results were obtained by
Emura and Hosoya (1979) and Maurya and Goswami (1985) who
reported that the caroten€ content of carrot roots was

increased with increasing level of NPK fertilizers.



- 59 -

As for the interactional effect, no significant

differences were obtained in this respect.

However, plants received three irrigations i.e. every 4
weeks by interval combined with fourth or fifth used level
of fertilizers resulted in the highest values of carrot
roots content of each of reducing, non-reducing and total

sugars as well as carotene content,



