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ABSTRACT 
A filed experiments was carried out during two successive seasons 

of 2005/2006and 2006/2007 to study the effect of farmyard manure( 
FYM) at rates 0, 15, 25 and 35 m3/fed. or foliar spray with applied of 
antioxidant (ascorbic acid)at rates 0, 5, 10 and 15mM./L, either alone or 
in combination with each other on growth, yield and some chemical 

... • constituents of caraway (Carum carvi L.,) plants. The obtained results 
indicated that, all growth parameters i.e., plant height, number of 
branches, number of compound umbels /plant; yield and its components 
i.e. fruits yield per plant or feddan, fruit oil %, fruit oil yield per plant 
and, or feddan , as well as some chemical constituents i.e. chlorophyll a, 
b , total caroteniods, nitrogen, phosphorous and potassium % in herb . 
and total carbohydrates, total nitrogen and total protein% in fruits were 
significantly increased as a result of applied farmyard manure and 
ascorbic acid either added alone or in combination with each other. The 
best results were obtained by applying the middle rates of FYM and 
high (25 & 35m3/fed) and ascorbic acid 10 & 15 mM. /L) either added 
alone or in combined with each other, with insignificant differences. 
These treatments were statistically almost equal for producin·g 
significant values than the other treatments in the two studied seasons. 
From the economical point of view, the maximum increments in all 
studied growth parameters and chemical constituents as well as yield 
and its component were obtained by fertilization with farmyard manure 
at rate 25 m3 /fed. combined with foliar spray by ascorbic acid at rate 
1 OmM.IL under the prevailing conditions of the current expermint. 

Key words: Caraway (Carum carvi L.), farmyard manure "FYM', 
antioxidants, ascorbic acid, "growth parameters and chemical 
constituents. 

INTRODUCTION 
Caraway (Carum carvi L.,) is a popular, medicinal spices plant of 

Lamiaceae and is well known for it's highly aromatic and ingredient of cough
relieving, stomachache, diuretic, -carminative tea blends used in food industries 
for spicing canned ·drinks. It is most important species being utilized as a 
source of essential oil. 

The organic matter content of Egyptian soil is usually less than 2% in 
cultivate area. Frequent the application of organic manure are necessary to 
maintain soil fertility and to provide the growing plants with their nutritional 
requirements without having an undesirable impact on the ~nvironmental 
condition. Organic fertilization also provides a means for alleviating the 
problem of chemical r~sidues in the exporting market. Stimulation growth 
characters by fertilized with organic manure was observed by Aly (1999) on 
Nigella sativa L.(black cumin) plants; Mohamed and Matter (2001) and 
Somida, (2002) on Tagetes minuta L.; Abd El-Raouf (2001), EI-Gendy et al., 
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2001}, El-Yazal, et al., (2005) and Matter and Somida (2006)on Ocimum 
basilicum L., and Mohamed (2006) on Hibiscus esculenta L plants. 

Recently, this is a widespread use of natural and safety substances such as 
antioxidants, particularly ascorbic acid, for enhancing the health, growth and 
productivity of many crops. Since, antioxidants have synergistic effect on 
growth, flowering, yield and chemical composition under favorable and 
unfavorable environmental condition, due to these compou11:ds as non 
enzymatic material and have a beneficial effect on catching the free radical or 
the active oxygen species namely singlet oxygen, super oxide caraway, 
hydrogen peroxide, hydroxyl radicals and ozone that oxygen that producing 
during photosynthesis and respiration process (Zhang and Klessing, 1997). 
Leaving these free radicals without chelating or catching leads to lipids 
oxidation and the loss of plasma membrane permeability and the death of cell 
within plant tissues. They also have an auxin action (Prusky, 1988 and 
Raskin, oi992). The beneficial effect of antioxidants on growth ,yield and some 
chemical constituents of several plants was reported by several workers such 
as Reda et al. (1977)on Ammi visnaga L. ; El-Kholy and Salem (1980)on 
Matricaria chamomilla L.; Arulniozhiyan and Pappaiah (1989) on marigold 
(Calendula officinalis L.); Abd-El-Hamid et al. (1994)on Opuntia (ficus
indica); Dobariya and Mehta (1995) on Indian mustard (Brassica juncea L.); 
Rai (1997) on Bauhinia purpurea L.; Tarraf et al. (1999) on lemongrass 
(Cymbopogon citrates L.); El-Khayat (2001) on roselle (Hibiscus sabdariffa 
L.); El-Fawakhry and El- Tayeb (2003) on Dendranthema grandiflorum; 
Taha (2005) on tuberose (Polianthes tuberose L.) plants; Rady (2006) on 
sunflower (Helianthus annuua L.); and El-Yazal (2007) on onion (Allium cepa 
L.) plants. 

This study was conducted with the aim of studying the effect of organic 
manure (farmyard manure) 'either alone or in combination with antioxidants 
( asltorbic acid) on the growth, oil yield and some chemical components of 
caraway (Carum carvi L.,) plants. 

MATERIAL AND METHODS 
The present investigation was carried out during the two successive 

seasons of 2005/2006 and 2006/2007 at Sennouris, Fayoum Governorate. 
Before planting the most important physical and chemical properties of the 
selected soil were determined (Table 1) according to Wilde et al. (1985). 
Farmyard ·manure was obtained from private farm in Sennouris, El-Fayoum 
Governorate. Also, some chemical properties of the used farmyard manure are 
shown in Table (1 ). 

Seeds of caraway (Carum carvi L.,) w~re obtained fro'm the Research 
Center of Medicinal and Aromatic plants in Giza, Egypt in the two successive 
seasons ofthe study. On October 15th of each season, seeds were sown in hills 
30 em apart (4 seeds/hill) each plot (2.4x2m) contained 4 rows (60 em wide 
with 3 m length). Each plot contained 26 hills and plants were thinned to two 
plants per hill after 5 weeks from planting. The experimental design used was 
factorial experiment in randomized complete block with four replications. 
Farmyard manure (FYM) at the rates 0, 15,25 and 35m3/fed., were applied at 
one dose and incorporated with the soil at two weeks before sown. The plants 
were sprayed with tap water (as a control) or ascorbic acid at rates of (5, 10 
and 15 mM). Few drops of Triton B as a wetting agent at 0.1 % were added to 
the spraying solution as a surfactant. The foliar applications were carried out at 
30 and 60 days after sowing. 
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Table (1): The physical and chemical of used soil and organic fertilizers 
b f I f . b th e ore plan ID2 m 0 seasons. 

Properties Soil Farmyard manure 
1M 21JU .r· 21JU 

Sand% 44.90 44.95 - -
Silt% 30.28 30.21 - -
Clay% 24.82 24.84 - -
Texture grade Loam Loam - -
Organic matter% 1.70 1.76 33.28 35.29 
pH 7.56 7.50 6,60 6.68 
EC, dS/m 4.51 4.57 7.20 7.28 
Total N% 0.083 0.089 1.38 1.43 

p 7.03 7.12 38.8 38.5 
K 460 465 733 735 

Available Zn 1.71 1.78 162 166 
nutrients Mn 2.90 2.99 125 120 . 
(mg/kg) Cu 1.22 1.28 22.80 22.84 

Fe 6.60 6.67 953 950 
I :2.5 (soil) I: 10 (FYM) sohtl matenal :water suspensiOn 

Data recorded:
Growth parameters: 

Different growth parameters i.e. plant height (em), number of branches, 
number of compound umbels/plants, were determined at the age of 120 days 
(flowering 25%). 
Yield and its components: . 
At harvest stage ( anhe age of 180 days) fruits yield per plant (g), per feddan 

(kg) and fruit oil % were determined 
Chemical constituents: 

The following chemical constituents were determined in leaves at the age 
of 120 days and in fruits at harvest (180 days). 

Photosynthetic pigments: chlorophyll a, b and total caroteniods were 
extracted from fresh leaves by acetone (80%) then, their concentrations were 
determined as mg/100g fresh weight according to Welburn and 
Lichtenthaler (1984), Total carbohydrates( mg/g dry weight) were· 
determined calorimetrically by using phenol-sulphuric acid reagent according 
to the method described by Herbert eta/. (1971). 

Nitrogen %, in leaves and fruits was determined according to micro 
Kjeldahl as described by A.O.A.C. (1995), and protein percentage in fruits 
was calculated by (nitrogen % x 6.25), phosphorus % was determined 
according to A.O.A.C. (1995), potassium was determined by Flame 
Photometer, Parkin-Elmer model 52 according to the method described by 
Page eta/. (1982). 

Essential oil in the fruits (crushed) was extracted by water distillation, 
and then dried over anhydrous sodium sulphate and determined according to 
Gad et a/. (1963) and recorded as oil %, then oil yield per plant and per 
feddan were calculated. 
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Statistical analysis: 
The experiment was in a complete randomized block design with 16 

·treatment and 4 replicates for each treatment. Results were statistically 
analyzed using the L.S.D. at probability level of 5% for comparisons (Gomes 
and Gomes 1983). 

RESULTS 
A- Growth characteristics: 
1 -'Plant height and number of branches: 

Data in Table (2) clearly show that the application of different rates of 
farmyard manure significantly increased plant height and number of branches, 
especially at the medium (25 m3/fed) and highest rates (35 m3/fed.). These 
increases reached 6.94 and 7.88% in the first season and 8.32 and 9.11 %in 
the second one, respectively for plant height . The corresponding values for 
number of branches were 41.04 and 43.92% in the first one, and 41.98 and 
45.49% over the unfertilized plants in the :second one respectively. In the 
meantime, both medium (25 m3/fed). and highest rates (35 m3/fed). 
statistically, were achieved in significant differences for ·plant height and 
number of branches than the low rate 15m3 /fed. and the control in the two 
experimental seasons. From the economical side, the highest values were 
obtained when Caraway plants received farmyard manure at rate 25 m3 /fed., 

Concerning the effect of ascorbic acid on plant height and number of 
branches, the· data in Table (2) indicated that all rates of ascorbic acid 
significantly increased plant height and number of branches as compared with 
the control plants in both seasons. The best results were obtained by medium 
and highest rates (i.e., 10 and 15 mMIL. respectively.) which recorded 8.12 
and 8.84% in the first seaspn and 8.73 and 9.58% in the second ones for plant 
height; and 47.31 and 50.14 Yo in the first season and 42.72 and 45.29% in the 
se'cond ones for number of branches respectively, over the control plants. On ·. 
the other hand both treatments statistically, were achieved in significant 
differences increase in plant height and number of branches. 

A combination between farmyard manure and ascorbic acid gave the 
better results than the solely treatments or untreated plants. The most effective 
treatments which gave the tallest plants and higher numbers of branches were 
due to the use of high rate of organic manure combined with high rate of 
ascorbic acid treatments in both studied seasons. 

2-Number of compound umbels/plants and fruits yield per plant (g) and 
per feddan (kg). 
The obtained data in Table (2) show clearly that number of compound 

umbels/plants, fruits yield per plant and per feddan of caraway plants were 
gradually and significantly increased with increasing the rate of farmyard 
manure up to 35 m3/fed.in both seasons as compared to the control plants. 
Both the medium (25 m3/fed) and highest rates (35 m3/fed).were statistically 
achieved in significant increases than the other treatments. The increases were 
recorded 46.22 and 48.57% in the first one and 46.41 and 51.79% in the "'• 
second one for number of compound umbels/plants; 24.06 and 25.00% in the 
first season and 23.70 and 24.65% in the second season for fruits yield per 
plant and feddan, respectively, over the control plants. From the economical 
side, the highest values were obtained when Caraway plants received farmyard 
manure (FYM) at the rate 25 m3 /fed., 
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Tahir (2): F:ffrct of organic manurr :\nd foliar spra)' of ascorbic acid on plant height, 11111nher of 
· hranrhes, number of compound umbels /plants, fruits yield/plant, fruits yield /fed or 

caraway plants in 2005/2006 and 2006/2007. 

First scar:ms Second seasons 
·--·--·--·- ----------------------1---------

---·------- ---------- -----J-- -------------------------

Trralmrnts =~:!!~-] ~=}~=:_Lli:::T!f;·"=l~~~a~~•jnt~!:[:J!~~{=J=~D~;;~-
"" Q _ £~~ Q.?-i~ _ 2!.:2~ 73.00 _ _2Q.43 _ 6Z:_!_~ _ 70.Ql_ _flA2 7~.20 70.87 

-- _ _ __________ 
1
_ ___ __ _ilant llte!.g_h_!_(~mL_

1 
___ Q 

E ~ 5 71.30 72.75 74.75 75.67 73 62 71. I 0 74.66 75.80 76.25 74.45 
~5--1~-~ n~( -2~.2,- 2~-Z.Q. z~.s4-_7{E E-0~ 20.17 79.~~ 1~:~~ no6 
5 E -'~-- 73J!_ 7-LQZ. __ Z~:~~- _79.72 _}_§.:6_~ 73._!1 _76:90- _ _79.97 80.60- 77.66 
~ !\lean 71.18 72.78 76.10 76.81 71.02 74.60 76.93 77.49 
~ ------- ----- ------- ---- ---- -------- ---- ---------

LSD A:5-l B: 0.52 All: 1.02 A:58 B:0.54 All: 1.08 

--·-----· ·-·-----·- ···----- - ---· 
Fruits 'icld /fed (I' ) 

l i .J; i1UliTtl1~tiifl•Ilil fll: •·1i~f 
, --LSD A:27.33 -------IU2.95 --AB:8S:90 A: 28:80 ----B:42.55 

S88.S ----
999.0 

-. 

1052.0 

1051.1 

998.5 

905.8 ---
1005.-1 

1056.9 
1057.5 

--· 

---

786.1 
946.6 
998.6 
999.5 

l 006.4 =-
AB:85.11 
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Regarding the effect of ascorbic acid application, it was clearly show 

that number of compound umbels /plants, fruits yield per plant and, feddan of 
caraway plants were also gradually increased by increasing the rate of ascorbic 
acid. The highest increase of number of compound umbels /plants, fruits yield 
per plant and feddan of caraway plants were obtained by using ascorbic acid at 
the rates of 10 and 15 mM./L. which recorded 46.75 and 49.77% in the first 
season and 40.69 and 43.21% in the second one for number. of compound 
umbels/plants; 28.56 and 28.99% in the first season and 27.04 and 27.15% in 
the second one for fruits yield per plant and feddan, respectively, over the 
cont~ol plants. 

The interaction between the organic manure fertilization and ascorbic 
acid treatments was significant for the number of compound umbels /plants, 
fruits yield per plant and, feddan of caraway plants in the two seasons as 
compared with the control. The maximu~ increase was obtained by the 
treatment 35m3 PYM/fed plus 15mM ascorbic acid./L which recorded 152.93 
and 147.97% for number of compound umbels /plants and 95.24 and 96.37% 
for fruits yield per plant and feddan respectively over the control plants in the 
first and the second seasons, respectively. But the four combinations (M2+A2 
or M2+A3 or M3+A2 or M3+A3) were, statistically achieved insignificant 
differences for number of compound umbels/plants, fruits yield per plant and 
feddan in the two studied seasons, as show in Table (2). 

3- Oil yield: 
Data in Table (3) show clearly that oil percentage per plant and oil yields 

per plant and feddan of caraway plants were gradually and significantly 
increased with increasing farmyard rates up to 35m3/fed.,in both studied 
seasons as compared to the control plants. Both the medium rate (25 m3 /fed) 
and highest rates (35 m3 /fed) were statistically, achieved in significant 
increases than the other treatments . The increases reached about 8.13 and 9. 01 
%in the first season and 7.70 and 8.57% in the second one for oil percentage 
per plant, 34.00 and 36.05 %in the first season and 32.99 and 35.05% in the 
second one for oil yield /plant and oil yields per feddan respectively, as 
compared to the control plants. . 

Regarding the effect of ascorbic acid, it was clearly show that oil 
percentage per plant and oil yields per feddan of caraway plants were 
gradually increased by increasing the rates of ascorbic acid. The highest 
increase of oil percentage per plant and oil yields per feddan were obtained by 
used of both rates 10 and 15 mMIL, with insignificant differences in the two 
seasons, however recorded 5.67 and 6.05% in the first season and 5.06 and 
5.42% in the second one for oil percentage per plants and 35.53 and 36.48 % 
in the first season and 33.02 and 33.60% in the second one for oil yield per 
plant and per feddan, respectively, ov~r the control plants. 

The interaction between the organic manure fertilization and ascorbic 
acid treatments was significant for increasing oil percentage per plant and oil 
yields per plant and per feddan as compared with the control in the two 
studied seasons. The maximum increase in the experimental was obtained by 
the use of 35m3 FYM/fed from organic manure plus 15mM ascorbic acid./L, 
which recorded 15.34 and 15.04% for oil percentage per plant and 125.24 and 
125.98 %for oil yields per feddan over the control plants in ether and second 
seasons respectively. ·· 

1 Fayoum J. Agric. Res. & Dev., Vo/.22, No.2, July, 2008 

j 
. ) 

i 



'. 

EFFECT OF APPLIED ORGANIC MANURE AND FOLIAR... ... 48 

Tnble f 3): F:frect of orgnnic manure nnd foliar sprny of ascorbic acid on oil 'Y.,/ plant, oil yield /plant, 
oil Jicld/fcd . chlorophyll n,. b nne! carotenirHis, of cnrnwny plnnts in 2005/2006 and 
2006120117. 

----------.---------------------~--------~--~------------

r------- First seasons I __ -~cond ~easons 
~---- -- Farmr'anl mnnm_ 'Ill -'-'/f~c~d)'---,----,--------r---::-::----Treatrncnts ' [J-;-r-:; - ~ ~-

O ~~~U 35 Mean~ tJ ___ __.__ __ 15'-----'---25 __ ---'--_3_5 __,___M_c __ ar--JI 
Fruit oil% 

,---0----~----~----~---,----,-~~~~-~~~~~~~--~~-~-
3.062 3.172 3.282 3.302 3.205 3.124 3.301 3.344 3.364 3.283 

~ r---,-----------r~~------::-::-,_~~~~~ 
·r:; 5 3.162 3.272 3.402 3.432 3.3 J 7 3.257 3.367 3.464 3.494 3.396 
~ ~ r---~~--~---~----b---~----b----~~--~---+--~+-:e ~ 10 3.202 3.332 3.492 3.522 3.387 3.264 3.394 3.554 3.584 ~4_'!_9 
o e 15 3.222 3.342 3.502 3.532 3.3_?_2_ 3.284 3.404 3.564 3.594 -~:...4~'-' 
~ - i\ka~r-3:162 3.279 3-119 3.447 3.232 3.366 3.481 3.509 

_ _ ____ c___A: ~Q::IQ ____ u: o. o 3 2 _ Au :o. 064 A: o ._Q.~L~=~~=-:lli~93 5 --" n ~(ft>7()-
______ -----~~·~-~F~r~uirt~oi~l'~·i~clrd/Jp~lla~n~t~n~IL~") ___ ~--~----~--~---

0 0.294 0.447 0.508 0.520 0.442 0.317 0.505 0.561 0.575 0.489 
~ ----- -· -1------lf-r----j-----t---,--

,~ ~ + ~:~~; -~:;~~ ~:~;~ ~:~~~ ~:;~~ ~~;~~ ~:~~! ~:~~; ~:~! ~:~~~ 
~ ~ 15 ''o.519 0.577 0.655 0.663 0.603 0.570 0.620 0.709 0.717 _ _Q_.<?_?4 
.:;: Mean 0.450 0.532 0.603 0.612 __ 0.494 0.583 0.657 0.667 

---'A~ 0.055 B:O.C-:2 AB:0.084 ;\:0.054 B: 0.043 AB: 0.086 
·- --------- ---------------------

____ __ Fruit oil yield/ fed (L) 

~ 

r--o--+_1~:61 23.69 21).91 27.57 23.44 16.82 26.78 29.72 30.47 25.95 
5 
10 
15 

Mean 

25.15 28.04 31.65 32.09 29.23 28.02 31.03 34.61 35.13 32.19 
27.14 30.44 34.52 34.97 31.77 29.75 33.06 37.39 37.88 34.52 -
27.49 30.59 34.71 35.16 31.99 30.20 32.91 37.57 38.01 3~.67 

23.85 28.19 31.95 26.19 30.94 34.82 35.37 

0 257.3 274.3 291.0 298.1 282.5 
'i:j - 5 279.3 296.7 308.4 313.2 300.9 i ~ r-~,0~~2~9~7~.~~~30~4~.3~~~~~3~2~3~.6~3~1~1~.7~~30~0~.2~~30~7~.4~~3~24~.~8~3~26~.~8~3~14~.8 

~ e IS 299.4 307.9 326.3 314.6 302.7 311.1 327.8 329.7 317.7 
.:;: Mean 283.3 295.8 313.6 286.9 299.8 313.0 316.9 

A: 5. 9 B: 3_.2 ___ __:____:__'---------'--A--'-:_4.-"-3 ______ B_:4-'--.4'--------'A·-'-'B"-:---'8 ·--=--8 __ 
Chloro • F.W 

0 102.7 120.6 132.7 139.7 
~ 

'i:j 5 123.9 141.3 149.8 154.6 142.4 " ::J ----·---~---t------J-----t-----~-
.~ ...., 10 141.8 151.9 166.3 168.7 157.3 
-E ~ e e t---15_1-'--1_4_4_.2 152.5 16'1.5 170.9 159.8 146.5 
< Mean 128.6 141.7 1:-U 158.7 131.9 

A: 4.6 IJ:5 . .J AB: 10.5 A:4.3 
-------- ---------- --------------------· -----

122.7 137.7 140.7 126.1 ----
144.6 151.9 157.9 14l).7 
160.8 171.5 171.9 162.5 
160.9 171.9' 172.9 162.9 
147.3 158.9 160.2 

B: 5.5 _A_B_,_: 1~1-,-.0 

Fayoum J. Agric. Res. & Dev., Vo/.22, No.2, July, 2008 



Sawsan, A. Sa if El-Yazal & Essam, G. Somida 

B- Chemical constituents:
!- Pigments: 

49 

. Data recorded in Table (3) clearly show in the two growing seasons that, 
farmyard fertilization had a simulative effect on chemical constituents of 
caraway plants. Photosynthetic pigments represented by chlorophyll a, b and 
caroteniods were gradually increased with increasing the rate of. farmyard 
used. The best results were obtained with the medium (25m3/fed) and highest 
rates (35m3/fed). of farmyard manure, with insignificant between them. At the 
first season the corresponding increments over the control recorded 9.32 and 
10.69% for chlorophyll. a; 13.42 and 14.42% for chlorophyll band 20.29 and 
23.41% for caroteniods, as respectively compared to the untreated plants. A 
similar trend was observed in the second season. 

The obtained data in Table (3) clearly show in two growing seasons that, 
foliar application of antioxidant rates had a simulative effect on chemical 
constituents of caraway plants. Photosynthetic pigments represented in 
chlorophyll a, b and caroteniods were gradually increased with increasing the 
rate of ascorbic acid used. The best results were obtained with the medium and 
high rate (1 0 and 15mM.IL.) of ascorbic acid, with insignificant between 
them. The increments over the control were recorded 12.20 and 13.24 % for 
chlorophyll a; 15.68 and 17.11 % for chlorophyll b and 26.95 and 28.97% for 
caroteniods in the first season, respectively, as compared to the untreated 
plant. A similar trend was observed in the. second season, Table (3). 

The interaction between the organic fertilization and ascorbic acid 
treatments was significant in photosynthetic pigments of caraway plants in the 
two seasons as compared with the control plants. The maximum increase in 
the studied experiment was obtained by the \reatment of 35 m3FYM/fed plus 
15mM ascorbic acid/L, which recorded 26.82 % for chlorophyll a, 37.45 for 
c~lorophyll b and 66.41 % for caroteniods over the control plants in first 
season. A similar trend was observed in the second season. 

2- Nitrogen, phosphorus and potassium concentrations in the herb:-
Data presented in Table (4) indicated that, caraway plants contained a 

high concentrations of nitrogen, phosphorus and potassium under farmyard 
fertilizations as compared to the control plants. Moreover, the mineral 
elements (NPK) were significantly increased with increasing farmyard 
fertilizer rates. The maximum increase was obtained from farmyard 
fertilization at both medium (25 m3/fed) and highest rates (35 m3/fed) with 
insignificant differences between them. The corresponding increase recorded 
4.47 and 4.88 %for nitrogen; 4.63 and 5.25% for phosphorus and 5.76 and 
6.36% for potassium at the first season over the control plants respectively. A 
similar trend was observed in the second season Tables (4). 

Regarding the effect of ascorbic acid, it was clearly show that nitrogen, 
phosphorus and potassium of caraway plants were also gradually increased by 
increasing the rates of ascorbic acid. The highest increase was obtained by 
using 10 and 15mM.IL, wh_ich recorded 7.86 and 8.49% in for nitrogen ;8.54 
and .49% for phosphorus and 9.49 and 10.64% for potassium over control 
plants in the first season respectively,. A similar trend was observed in the 
second season Table ( 4). 

The interaction between the organic manure fertilization and ascorbic acid 
treatments was significant for nitrogen, phosphorus and potassium of caraway 
plants in the two seasons as compared with the control. The maximum 
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increase in the experiment was obtained by the treatment of 35 m3 /fed from 
organic manure plus 15mM./L. ascorbic acid, which recorded 14.31% for 
nitrogen, 15.79 for phosphorus and18.27 for potassium over the control plants 
respectively in first season. A similar trend was observed in the second season 

2- Total carbohydrates, total nitrogen and total protein percentages in 
fruits: 

Data recorded in Table (4) show that organic fertilization had a 
simulative effect on total carbohydrates, total nitrogen and total protein 
percentages in fruits. The best results were obtained with the medium (25 
m3/fed) and highest rates (35 m3/fed) with insignificant differences between 
them. At the first season these increases recorded 1. 71 and 1.91% for total 
carbohydrates, 0.32 and 0.41% for total nitrogen and total protein in fruits 
over untreated plants respectively. A similar trend was observed in the second 
season Table ( 4 ). ···- • , · 

The obtained data in Table (4) show that ascorbic acid application had a 
simulative effect on total carbohydrates, total nitrogen and total protein in 
fruits. The best results were obtained with the rates 10 and 15mM:!L. with 
insignificant between them. At the first season, these increases recorded 
1.1 Oand 1.22 % for total carboh)lZirates, 0.55 and 0.59 % for total nitrogen and 
total protein percentages in fruits over untreated plants respectively. A similar 
trend was observed in the second season Table ( 4). 

The interaction between the organic manure fertilization and ascorbic acid 
treatments was significant in total carbohydrates, total nitrogen and total 
protein percentages in fruits of caraway plants in the two seasons as compared 
with the control. The maximum increase in the experiment was obtained by 
the treatment of 35m3/fed from organic manure plus 15mM/L ascorbic acid, 
which recorded 3.02% for total carbohydrates, 0.98 for total nitrogen and total 
protein percentages in fruits over the control plants in first season. But the four 
combinations (M2+A2 or M2+A3 or M3+A2 or M3+A3) were, statistically 
achieved insignificant differences for total carbohydrates, total nitrogen and 
total protein percentages in fruits in the fir~t season as clearly indicated in 
Table ( 4). A similar trend was observed in the second season . 
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Table ( 4): Effect nf~hganic manure and fnliar spray of ascorbic acid nn nitt·ogen "f.,, phosphot·ous ''!.., 
phosphorous'Yo, total protein% in fruits, total rarhohydmtes "f., in fruits, total 

nitrogen'Y., in fntit.<~ :uul total pmtl'in"!., in fruits of caraway plants in 2005/2006 
an<l20!16/211117. 

--------
=::---=-~- _ fl~i!-~-~'1_~!1~------]--_________ T Scc_l!!!~~-~cas~_ts _____ -_·_~~----

Treatments 
Farmyard manure (m /fed) ' 

~-=i=_[_ts__j_ 25 I_ 35 Mean 0 =r_l5~5 I 35 l_M~~~i: 
Nitro •en% 

----,--0 
3.213 3.318 3.423 3.425 3.345 3.273 3.330 3.436 3.435 3.368 ., ---

3.'546 3.363 3.468 3.487 'u 5 3.384 3.465 3.578 3.494 3.555 3.563 
"' ~ -10--ruiS +-------
"' 3.603 3.653 3.663 3.608 3.523 3.618 3.665 3.672 3.619 
:0 ~ -------~-558- 3~67 

1---· ---- ---.... 1.5 3.633 3.6fi0 3.629 3.578 3.643 3.668 3.678 3.642 0 E 
"' 

·-

"' 1\lcan 3.418 3.505 3.5 71 3.585 3.435 3.515 3.582 3.587 -< 
A:0.035 B:0.032 AB:0.064 A: 0.023 • B: 0.021 AB: 0.042 

r---- Phosphorous% 
0 0.304 0.314 0.]24 0.324 0.316 0.308 0.322 0.328 0.330 0.322 ., 

·u 5 0.320 0.328 O.JJ7 0.340 0.331 0.320 0.330 0.340 0.342 0.333 :0:: ..-

-~ ~ to 0.334 0.343 0.347 0.349 0.343 0.335 0.344 0.351 0.350 0.345 
..Q ~ .... 15 0.338 0.346 0.349 0.3 52' 0.346 0.340 0.350 0.352 0.353 O.J·l9 0 E 
"' 1---- . -----

"' i\lcan 0.324 0.333 0.339 0.341 0.326 0.336 0.343 0.344 < 
A:0.005 B:0.003 AB:0.006 A:0.002 B :0.003 AB:0.007 

~-----~--- -------
Potassium% -- --

0 2.649 2.758 2.863 2.863 2.783 2.665 2.786 2.908 2.888 2.812 ., -------
2.788 ~901 2.983 3.013 2.921 ~831 2.933 -3.016 

~--::----
2.954 ·u 5 3.038 

~:J 
10 2.953 3.043 3.088 3.103 3.047 2.996 3.061 3.113 3.123 3.073 "' -, 

:0 :; ----- TID- -----::--
'3:143-.... 15 2.998 3.073 3.111 3.079 3.028 3.093 3.128 3.098 0 E 

"' r----- ----
"' Mean 2.847 2.944 3,011 3.028 2.880 2.968 3.041 3.048 < -------- 1---,---- --- --------

A: 0.023 B:0.02 AB: 0.042 A: 0.046 B:0.042 AB:0.08l 
----~- -------

I 
Total carbohydrates in fntits% --- ------

0 14.56 14.66 14.75 14.81 14.70 14.59 14.76 14.79 14.85 14.77 ., --
14.63 ·u 5 14.72 14.89 14.91 14.79 14.77 14.76 14.95 14.95 14.88 :0:-:J -----

-~ --; 10 14.68 14.80 14.96 14.98 14.86 14.76 14.89 14.99 15.05 14.97 
..Q :; ~74-.... 15 14.71 14.82 14.99 15.00 r--l-~·88 14.86 15.08 15.06 14.95 0 E 
"' -,-

'14.75 
r-----------

"' !\lean 14.65 14.90 14.93 14.69 14.79 14.95 14.98 -< ----
A: 0.04 B: 0.03. AB:0.06 A:O.OS B:0.04 AB:0.08 -----·---- -·---------

-- Total nitrogen in fruits% 
., .-. 0 4.891 4.899 4.907 4.910 4.902 4.880 4.888 4.896 4.896 4.891 
·- ..J 

f-4.904 ~ ;;:: 5 4.902 4.913 4.921 4.926 4.915 4.891 4.902 4.910 4.910 
"' ~ ~~921-

- . --------
:0 E 10 4.926 4.934 4.937 4.929 4.910 4.915 4.923 4.923 4.918 .. 
0 15 4.923 4.929 4.936 4.939 4.931 4.912 4.918 4.924 4.924 4.~i20 "' "' < Mean f-4.908 4.916 4.924 4.928 4.897 4.905 4.913 4.913 r----- --

A: 0.006 B: 0.004 AB:0.008 A: 0.005 B: 0.003 AB:0.006 ----------- ---- ---

·----·--- --- Total ).l_rotein in fruits 01.~-,- ---· 
0 30.57 30.62 30.67 30.69 30.64 30.50 30.55 30.60 30.63 30.57 ., r--·u 5 30.64 30.71 30.76 30.79 30.72 30.57 30.64 30.69 30.73 30.65 ':'::J --10 30.76 30.79 30.84 30.86 30.81 30.69 30.72 30.77 30.79 30.74 -~ -, 

..Q .. ----.... ~ 15 30.77 30.81 30.i5 30.87 30.82 30.70 30.74 30.78 30.80 30.75 0 r:: 

"' .::-
30:68 3o.73 -3o-:78 30.80 30.66-"' I\ lean 30.61 30.71 30.74 ~ f--.,------ ----- ----~·- .. A:0.03 B: 0.025 AB:0.051 A:0.04 8:0.03 AB:0.06 

~-------~---- '--------------------------'----· ------
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DISCUSSION 
. Fertilizing the plants with organic manure resulted in vigorous growth 

of those as well as highly productivity of fruits with good quality. An increase 
in each of the measured growth characters (plant height etc .... ), yields and 
their component as well as oil production of caraway plants was due to that 
the application, which fertilizers resulting in more release of available 
nutrients (micro or macro ones) to be absorbed by the tested plants. It is 
necessary to refer the physiological roles of these nutrients such as 
macronutrients (nitrogen, phosphorous and potassium) and micronutrients (Fe, 
Mn, Zn and Cu) in plant growth and development. The important role of 
nitrogen in amino acids, protein, chlorophyll, enzymes and energy transfer 
substances (ADP and ATP) were early recorded by Russel (1973). Also, the 
role of phosphorus compounds are of absolute necessity for ·all living 
organisms, nucleoproteins constituting the essential substance of the cell and 

. for cell division and development of meristematic tissues (Yagodin, 1982). 
Moreover, potassium is needed in relatively large amounts by all plants. It aids 
in the uptake of other nutrients and their movement within the plant. The 
increasing in growth parameters by organic manure application may be turn$!d 
to the effect of organic subs4tnces on increasing the availability elements and 
their supply to plants and its effect on the physiological processes such as 
photosynthesis activity as well as the utilization of carbohydrates. (Beringer, 
1978). Mengel and Kirkby (1987) reported that the role of Kin metabolism, 
growth and yield formation can be characterized by two major function : as an 
activator of enzymes and as K ions are very mobile within the plant as well as 
within a cell are transported through biological membranes with high rate and 
specificity. More than 60 enzymes are known to require K+ as an activator. 
The high mobility of K+ on photosynthesis phloem loading and phloem 
transport. .. etc. Such three nutrients are among the major essential nutrients 
needed in large quantities for all plants. They participate directly or indirectly 
in much important physiological process carried simultaneously within plant 
cells, tissues and organs differentiation. Micronutrients in sort of fertilizers are 
necessary because the soil is usually in deficient of them or they are not 
readily available for plants. The role of Fe, Mn, Zn, and Cu are involved in 
every metabolic processes such as carbohydrate, protein, growth substances 
biosynthesis, stomatal movement and translocation of assimilates within the 
plant were reflected positively on vigorous vegetative growth [Kneel (2002) 
on Ocimum basilicum L., Matter and EI-Yazal (2002) on Damsisa, Youssef 
et al. (2004) on Ocimum basilicum L., Matter and Mohamed (2001), Agamy 
et al. (2004) on Calendula officina/is L., and Rady et al. (2005) on Amaryllus 
plants]. An increase for each of the measured growth characters (plant height 
etc .. ) was due to the application of these fertilizers, which resulting in more 
availability of micronutrients (Fe, Mn and Zn) to be absorbed by the recorded 
plants. The positive action for antioxidants especially, ascorbic acid on growth 
might be attributed to their effects on counteracting drought, salinity and 
diseases stresses and protecting plant cells against free radicals that 
responsible for plant senescence as well as to their auxinic action, and 
consequently enhancing growth characters (Raskin, 1992 and Elade, 1992). 
In addition, ascorbic acid might be regulates cell wall expansion, cell division 
and cell elongation through its action in cell vacuolarization (Arrigoni, 1994; 
Gonzalez-Reyes et al. 1994 and Navas and Gomez-Diaz, 1995), improves 
the nutritional status and absorbing phenolic compounds, which lead to save 
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the growing tissues from toxic effects of the; oxidized phenols (Gupta et al., 
1980) and/or enhances the biosynthesis of carbohydrates (Ahmed, 2001) and 
translocation of sugars (Farag, 1996) which could be explain the present 
results. These findings are in coincidence with those obtained by Ahmed et al. 
(1998) and (2003), Tarraf et a/. (1999) and Mostafa (2004). In this respect, 
Al-Qubaie (2002) stated that ascorbic acid as an antioxidant compound has an 
auxinic action and also synergistic effect on the biosynthesis of carbohydrates 
and controlling the incidence of most fungi on plants makes them in vigour 
states and reflects on seed and oil yields. Besides, the induced effect of 
ascorbic acid as one of vitamins on oil content may be due to that vitamins are 
recognized to be coenzymes involved in specific biochemical reactions in 
plants such as oxidative and nonoxidative decarboxylations (Robinson, 1973). 
Furthermore, Tarraf et a/. (1999) reported that an increase in essential oil 
content of lemongrass was occurred as a result of the foliar spray with 

• ascorbic acid. The results regarding the beneficial effect of ascorbic acid on 
yield are confirmed with those reported by Ahmed et a/. (1998), (2003) and 
(2004), Hammam et al. (2001) and Mostafa (2004). 

Moreover, microelements (Zn, Fe and Mn) combined with organic 
manure also have an improvement effect o:p. vegetative gro"wth parameters. 
This may be attributed to the essential role 'of Zn in synthesis of triptophan 
amino acid, and consequently formation of auxin, i.e. IAA, which acts as 
growth regulator especially in prolonging height of plants (Devendra et al. 
1999). Also, the favorable effect of the applied treatments on number of 
branches may be due to its stimulating effect on vegetative growth and 
physiological processes, i.e. increasing number of cells through cell division 
and cell elongation and meristematic activity of tissues. The stimulating effect 
of ascorbic acid on plant growth may be due to its role in transmission of the 
electron from water to chlorophyll and producing oxygen gas in the. 
photosynthesis, in addition to its role in the nitrogen metabolism through 
activated nitrite reductase enzyme (Baza, 1984). The beneficial effect of 
ascorbic acid and organic manure on yield and its components was mainly 
attributed to its positive action on enhancing growth parameters (Table, 2) and 
photosynthetic pigments of plants leaves (Table 4). In this respect, Al-Qubaie 
(2002) stated that antioxidant, especially ascorbic acid, has an auxinic action 
and also synergistic effect on the biosyntheses of carbohydrate and controlling 

. the incidence of most fungi on plants makes them in vigorous states and 
consequently reflected on fruit yield. Also, Larson, (1988) reported that, non
enzymic antioxidants play a role in resistance to physiologic disorders caused 
by oxidative stress. Antioxidant compounds are found in all higher plants, and 
they include ascorbic acid, a-tocopherol, b-carotene, glutathione, and other 
flavonoids. Mor.eover, the increase in yield and its components by organic 
manure treatments may be attributed to the metabolic role ofZn, Fe and Mn in 
organic manure on plant. In this respect, Wilson and Allison (1978) suggested 
that grain yield may sometimes be limited by photosynthesis (source) and 
grain (sink) simultaneously and it is possible to increase grain yield by 
keeping safe the balance · between them. The favorable effect of the 
constituents of organic manure from Zn, Fe ·and Mn on fruit yield and its 
components might be attributed to the increase in photosynthetic pigments 
concentration (Price et al., 1972) as well as enzyme activity, which 
consequently enhancing plant metabolism (Boardman, 1975). Also, zinc has 
essential role in carbohydrate metabolism, protein synthesis, triptophan and 
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IAA synthesis, since it activates number of enzymes for photosynthesis 
(Marschner, 1995). The promotive effect of organic manure and ascorbic 
acid .on leaf pigments concentration might be attributed to the enhancing effect 
of antioxidants and organic manure on the nutritional status of caraway plants, 
which responsible for accelerating the biosynthesis of various pigments 
leading to the increase in biosynthesis of sugars. In this respect, the 
stimulating effect of organic manure on chlorophyll formation and total 
carbohydrate concentrations were reported by Mohr and Schopfer (1995) 
who stated that this increase may be due to the enhancing effect of Fe, Mn and 
Zn on chlorophyll formation and consequently photosynthesis. In this respect, 
Price et al. (1972) reported that the basic function of zinc in plant was related 
to its role in carbohydrates metabolism. The increase in macroelements (N,P, 
and K) were supported by the results of Ahmed and Abd EI-Hameed 
(2004) who reported that the effect of antioxidants on producing healthy plants 

-- • leads to enhance the plants to have a great ability for uptake mineral elements. 
Moreover, Devlin and Withman (1985) reported that, the increase in leaves 
N, P and K may be due to the effect of Zn on biosynthesis of auxin (IAA) 
which promote rooting process and root distribution, and consequently the 
amounts of mineral elements absorbed by roots and translocated into the 
different parts of the plant. Al~o, the use of organic manure led to an increase 
in root growth and there by higher uptake of macro and micronutrients. The 
increase in protein content of fruits may be attributed to the increment in total 
nitrogen percent of leaves and fruits. 

Finally, from the present results, it could be concluded that the 
application of organic manure and/or ascorbic acid greatly increased caraway 
growth and yield as well as improved fruit quality and its chemical 
constituents. The content of these substances from elements participate in the 
different metabolic processes which increased syntheses of chlorophyll, 
carbohydrates, and absorption of essential nutrients, so that the used organic 
manure with ascorbic acid could be increase caraway productivity with high 
quality fruits. 
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