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ABSTRACT

This study was conducted during 2015/2016 and 2016/2017 seasons
at the experimental farm,. Fac. of Agric, Azhar Univ Assiut, Egypt. To
investigate the effect of organic fertilization namely cattle at 0, 10 and
20 m3/ fed and poultry manure at 0, 5 and 10 m3/ fed and also foliar
spray with three natural substances namely vitamin E at 0, 100 and
200 ppm, thiamine at 0, 50 and 100 ppm and amino acids at 0, 100 and
200 ppm, as well as, their interactions on branching, herb dry weight,
fruit yield, essential oil % and yield and N, P and K% of coriander
plants. The most results showed that fertilizing the plants with organic
Fertilization at all levels, mostly led a significant increase in number
of main branches / plant, herb dry weight/plant, fruit yield /plant and
/fed. Essential oil % and essential oil yield /plant and /fed. and the
examined elements N, P and K %. The application of poultry manure at
the high level ( 10 m3/ fed. ) proved to be more increasing in the
pervious traits than those obtained by other organic fertilization
treatments. However, foliar spray with the three natural substances at
all concentrations, mostly, resulted a significant augment in all studied
parameters. The highest values of branching, herb dry weight, fruit
yield /plant and /fed. and the element of K % were obtained by foliar
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spray with thiamine at the high concentration ( 100 ppm), while the
use of amino acids at the high concentration ( 200 ppm) gave the
highest values of essential oil yield /plant and / fed. and essential oil
%, as well as, the percentages of N and P. Clearly, most of combined
treatments significantly increased these abovementioned characteristics,
comparing to untreated ones. Apparently, the maximum values of most
traits were given by the application of poultry manuer at 10 m3/fed
with thiamine at 100 ppm and amino acids at 200 ppm in comparison
with those obtained by other combination treatments. It could be
recommended to supply coriander plants with poultry manure at 10
m3/fed .and foliar spray with thiamine at 100 ppm and amino acids at
200 ppm to enhancing the growth and obtain higher production of
fruits and essential oil.

INTRODUCTION

Coriander ( Coriandrum Sativum, L.) is an annual herb in winter,
it belongs to family apiaceae and it is one of the most important
medicinal and aromatic plants. The seeds contain 0.2 _ 1.0 % essential
oil. It has been used as a flavor for meat, spicy, sauces, canned foods,
bached goods, confectionery and perfumes ( Khattab and Helmy,
2003). The leaves are used as a garnish and in salsas. They enhance
the flavor of salads and tacos. coriander promotes the flow of
digestive secretion that beneficial as carminative and laxative, besides
in the treatment of intestinal disorders and as antispasmodic and
expectorant properties (Bedoukian, 1967)the application of organic
Fertilization is one of the most important agricultural practices which
have resulted clean product. Organic manuers improved the application
of chemical fertilizer efficiency ( Gedam et al., 2008). Also, organic
manures can serve as alternative to chemical fertilizer for improving
soil structure ( Dauda et al., 2008) and microbial biomass.
(Suresh et al., 2004) Other advantages of organic agriculture including
minimizing chemical fertilizers, consequently reducing the costs and
raising soil fertility, improving product quality, safe of pollution
environment and very save for human, animal and environment.

Several investigators reported that organic fertilization and
elements of N,P and K augmented branch number., herb weight and
fruit yield (Salem and Awad, 2005, Abd El-Gawad, 2007, Abdalla,
2009, Rekaby, 2013 on coriander, Helmy, 2016a on cumin, Ali et al.,
2016 on fennel, Ali et al, 2016 on Ammi visnaga, Ali et al, 2017
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and Hamed, 2017 on anise. Regarding essential oil % and vyield ( Aly
et al, 2007, Abdalla, 2009, Rekaby, 2013 on coriander, Abarghouei
(2014) and Abo_Kutta 2016 on fennel, Mahmoud, 2017 on Ammi
visnaga and Hamed, 2017 on anise. The promoting effect of vitamin E
on enhancing plant growth was studied by many authors such as
Ismail (2008) on black cumin, Ayad., et al. (2009) on geranium, Abd
El- Naeem (2012) on mint, Abdou., et al. (2013) on caraway, Hassan
(2013) on roselle, Abdou., et al. (2014) on Ammi visnaga , Abdou., et
al. (2016) on cumin and Marzok (2017) on basil)., It increased seed
yield (Ismail 2008 on Nigella sativa, Soltani et al., 2012 on
Calendula officinalis, AL- Qubaie, 2012 on sunflower, Hassan (2013)
on roselle, Botros (2013) on caraway. and Ibrahim (2014) on Ammi
visnaga). and also stimulated essential oil % and vyield, as well as, N,
P and K (Ismail, 2008 on black cumin, Abdou et al., 2013a on
caraway and Ibrahim, 2014 on Ammi visnaga. The role of thiamine
in augmenting the growth, fruit yield, essential oil % and yield and
the elements of N,P and K was demonstrated by some researchers
( Haridi, 1987 on sage, Khater et al, 1992 on Tagetes minuta, Ali
et al., 2003 on coriander, Hendawy, and Ezz EI-Din, 2010 on fennel.
Abdou et al, 2013b on caraway, Abd EI- Salam, 2014 and
Marzok,2017 on basil. and Ali et al.( 2016) and Abd EI-Rahman
(2016) on chamomile. The stimulating influence of amino acids on
increasing the growth, Fruit yield, essential oil % yield and chemical
constituents was proved by many authors such as, Talaat (2005) on
pelargoniun graveolens, Hendawy and Ezz EI-Din (2010) on fennel,
Rahmatzadeh., et al. (2012) on Catharanthus roseus, Hassan (2013)
on roselle, Al-Qubaic (2012) on Helianthus annus, Sarojnee et al
(2009) on pepper, Talaat and Youssef (2002) on basil, Shaheen et al
(2010) on onion, Hassan (2013) on roselle. Ali et al. (2006) on anise,
Omer et al. (2013) and Ali et al.(2016) and Abd EI-Rahman (2016)
on chamomile. Ali and Hassan (2013) on Tagetes erecta, Aly et al
(2013a) on roselle, Rafiee et al. (2013) on Calendula officinalis, Aly
et al (2014a) on Kapok and Nia., et al. (2015) on Gazania rigens. The
objective of this study was to examine the influence of organic
manures and natural substance treatments for to find out the most
suitable treatments for enhancing the growth, fruiting, essential oil
production and chemical constituents of coriander plants.
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MATERIALS AND METHODS

The present investigation was carried out at the experimental farm,
faculty of Agriculture, Azhar Univ. Assiut. During 2015/2016 and
2016/2017 seasons to study the effect of organic fertilization and natural
substances ( a-tocoferol (Vit. E), thiamine and amino acids ), as well as,
their interactions on branching, herb dry weight, fruit yield, essential oil
% and yield and the elements of N,P and K% of coriander ( Coriandrum
Sativum L.) plants. A split plot design with three replicates was allowed in
this work, organic fertilization levels were considered as the main plots
(A), while natural substances concentrations were arranged the sub — plots
(B). The seeds of coriander were sown on Oct 18" for the two seasons.
The experimental unit was 2.5 X 1.8 m with 60cm distance between the
rows, in hills 25 cm apart each plot contained 3 rows and 30 hills. The
plants were thinned 45 days later to one plant / hill, therefore the number
of plants/ plot was 30 plant. Physical and chemical properties of the used
soil were determined according to. Jackson(1973) and are shown in
Table (1). and chemical analysis of the two organic manures applied
in this work are shown in Table (2).

Table (1):Physical and chemical properties of the used soil / (average
of the two seasons ).

character | Texture | CaCo;% | pH(1:25) |E.c (mmohoscm) | OM % |Total% | Available

P (ppm) | K{mg/100g soil)
value | loamy | 210 15 mm 0.5 0.11 170 21
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Table (2): chemical analysis of the two organic manures applied in
this investigation ( average of the two seasons).

Content Cattle manure poultry manure

FH 7.5 8.4
Organic matter% 17.5 391
C:N Ratio 1:18 10.3:1
E.C({m.mohs/(m)) 6.7 2.37
Total N % 1.25 3.0
Total P % 0.63 1.47
Total K % 1.15 2.55
Fe ppm 6287 2950
Mn ppm 650 334
Zn ppm 257 423

Organic manures were cattle manure (FYM) at 0,10 and 20 m°/fed.
and poultry manure at 0,5 and 10 m*/fed. The assigned amounts of them
were added during the soil preparation. The three examined natural
substances, namely o- Tocoferol (Vit.E) at 0,200 and 200 ppm, thiamine
at 0,50 and 100 ppm and amino acids (treptophan + methionine) at 0,100
and 200 ppm. Foliar spray was applied for there materials three times at 2
week intervals starting Dec. 7 " in both seasons. Two days period were
allowed between foliar spray with each substance. All agricultural
practices were performed as usual. At the end of the experiment (April
25™ in both seasons), the following data were recorded: The main
branches number / plant and herb dry weight /plant, fruit yield (g) / plant
and fruit yield (Kg)/fed was calculated. Fruits yield (g) / plant was
recorded and fruit yield (Kg)/fed. was calculated. Essential oil % in fruits
was estimated according to the methods described by Perason (1962),
then Essential oil yield (ml)/plant was calculated by multiplying Essential
oil estimated in fruit yield (g)/plant. and Essential oil (Liter)/Fed. was
calculated. The three studied elements N,P and K% in the dried herb were
determined according to the modified micro kjeldahel method as
described by Wilde et al.(1985) concerning to N% and P% was estimated
colorism ethically by the spectra photometer according to Chapman and
Pratt (1975),as well as, K% was determined by using the flame-
photometer method according to Cottenie et al(1982). The obtained data
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were statistically analyzed using MSTATE-C Program (1986) using the
L.S.D at 5% according to Mead et al (1993).

RESULTS AND DISCUSSION

Number of main branches / plant :

The presented data in Table (3) showed that supplying coriander
plats with organic fertilizers, during the two experimental seasons, except
for cattle manure at the low level, led to an increase in number of main
branches / plant comparing to the check treatment. No significant
differences between the low and high levels of poultry manure in the
second season. Besides, no significant differences were morticed among
the high level of cattle manure and the low one of poultry manure in the
second season. The superiority of organic fertilization on stimulating
branch number was also reported by Salem and Awad (2005), Abd EI-
Gawad (2007) and Abdalla (2009) on coriander, Hamed (2017) on
anise.

In relation to natural substance treatments, the revealed data in
Table (3) cleared that treating coriander plants with these substances at
all concentrations, in both seasons, except for the low concentration of
vitamin E in the second season and amino acids at the low
concentrations, in both seasons, significantly augmented number of main
branches / plant as compared to no sprayed ones. The maximum number
of main branches / plant was obtained due to applying the high
concentration of thiamine (100ppm) comparing to other treatments during
the two experimental seasons. Numerically, the previous superior
treatment augmented such parameter by 28.6 and by 22.4 % over
untreated plants, during the two growing seasons, respectively.The
capability of vitamin E on enhancing number of branches was also
detected by Ismail (2008) on black cumin, Abd EI- Naeem (2012) on
mint, Abdou et al (2013) on caraway Hassan(2013) on roselle and
Helmy,2016 on cumin.

The positive effect of thiamine on increasing branch number was
also insured by Ali et al., 2003 on coriander, Hendawy and Ezz El-
Din, 2010 on fennel. Abdou et al., 2013 on caraway. and Shehata, et
al.,(2013) on guar Abd EI- Salam, 2014 on sweet basil and Marzok
,2017 on basil. and Ali et al.( 2016) and Abd El-Rahman (2016) on
chamomile.The role of amino acids in stimulating branch number had
also demonstrated by Omer et al. (2013) and Ali et al.( 2016) and Abd
El-Rahman (2016) on chamomile. Ali and Hassan (2013) on Tagetes
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erecta, and Rafiee etal. (2013) on Calendula officinalis. The combined
effect between the two studied factors had no significant on number of
branches / plant, during the two experimental seasons, as clearly
emphasized in Table (3).

Table (3): Influence of organic fertilization levels and natural
substance concentration on number of main branches /plant of
coriander during the two seasons of 215 /2016 and 2016 /2017.

Natural Organic manure levels (4)
substances freatment (B) First season
control | Cattle Cattle | poultry | poultry | Mean
10m3 | 20m3| 5md 10 m3 (A)
control 57 6.0 6.3 6.7 10 6.3
Vitamin E (100ppm) 6.0 6.3 7.0 1.7 83 11
Vitamin E (200ppm) 6.3 6.4 8.0 83 9.0 16
Thiamine (50ppm) 6.7 7.0 13 8.0 83 15
Thiamine (100ppm) 7.0 74 8.0 8.7 93 8.1
Amino acids (100ppm) 53 57 6.7 8.0 83 6.8
Amino acids (200ppm) 6.3 6.7 13 8.3 5.1 15
Mean (B) 6.2 6.5 72 8.0 8.5
L.5.D. for 5% A:05 B:08 AB:NS
Second season
control 6.0 6.3 6.7 1.0 13 6.7
Vitamin E (100ppm) 6.0 6.3 13 1.7 8.0 11
Vitamin E (200ppm) 6.3 7.0 8.0 83 8.3 16
Thiamine (50ppm) 6.4 6.3 74 1.7 8.0 13
Thiamine (100ppm) 13 14 8.0 83 9.7 8.2
Amino acids (100ppm) 6.3 6.7 15 1.7 8.0 12
Amino acids (200ppm) 6.0 6.7 1.7 8.0 9.0 15
Mean (B) 6.3 6.7 15 18 8.3
L.S.D. for 3% A: 0.7 B:0.6 AB:NS

Herb dry weight / plant :

data in Table (4) Shown revealed that fertilizing coriander plants
with organic manures at the two levels, in both seasons, except for the
low level of cattle manure in the first season led to a significant increase
in herb dry weight / plants as compared to the check treatment. However,
it could be noticed that supplying poultry manures at the high level (10
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m?>/fed.) registered the heaviest herb dry weight reached 12.2 and 15.1 %
over unfertilized plants , during the two experimental seasons,
respectively. The positive effect of organic fertilization on herb weight
was also reported by Abd El-Gawad (2007), Abdalla (2009) and
Rekaby (2013) on coriander, Ali et al. (2016a) on fennel, Ali et al.
(2017) on anise. In regard to natural substance treatments, the obtained
results in Table (4) emphasized that foliar spray with the three examined
materials at all concentrations, during the two seasons, caused a
significant augment in herb dry weight / plant comparing to control.
Obviously, the application of thiamine at the high concentration (100
ppm) followed by amino acids at the high one (200ppm) gave the highest
values of herb dry weight as ranged 14.6, 14.9, 12.5 and 12.7 % over no
sprayed ones in the first and second seasons, respectively. The augment in
herb weight due to applying vitamin E was also demonstrated by Ismail
(2008) on black cumin, Abd EI- Naeem (2012) on mint, Abdou et al.
(2013a) on caraway, Hassan(2013) on roselle, Helmy,2016 on cumin,
and El-Leithy,(2010) on flax.The role of thiamine on increasing herb
weight was also insured by Ali et al.,, 2003 on coriander, Hendawy
and Ezz EI-Din, 2010 on fennel. Abdou et al., 2013 on caraway, Abd
El- Salam, 2014 on sweet basil and Marzok ,2017 on basil. and Ali et
al.( 2016) and Abd EI-Rahman (2016) on chamomile and Shehata, et
al.,(2013) on guar and Abdou et al., 2015 on coriander.The beneficial
effect of amino acids on herb weight was also observed by Ali and
Hassan (2013) on Tagetes erecta, Rafiee et al. (2013) on Calendula
officinalis.Ali et al.(2016)chamomile. The interaction between the two
examined factors organic manure treatments and natural substance had
significant effect on herb dry weight during the two consecutive seasons
(Table 4). It is clear that such trait was significantly increased by the
most combined treatments, in both seasons, as compared to no sprayed
ones. However, the addition of poultry manure at the high level (10
m?*/fed.) with thiamine at the high concentration (100 ppm) gave heavier
herb dry weight in comparison with those obtained by other combination
treatments, during the two growing seasons.
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Table(4): Influence of organic fertilization levels and natural
substance concentration on herd dry weight /plant of coriander

during the two seasons of 215 /2016 and 2016 /2017.

Natural Organic manure levels (A}
substances treatment First season
(B)
control | Catile10 | Cattle | poultry | pouliry | Mean
m3 20 m3 Smd | 10md3 | (A)
control 439 410 432 436 503 480
Vitamin E (100ppm) 457 460 522 349 36.3 il4
Vitamin E (200ppm) 4338 501 527 56.0 56.3 528
Thiamine (30ppm) 502 513 523 RERY 53.0 526
Thiamine (100ppm) 526 534 333 536 581 530
Amino acids (100ppm) 406 30.7 523 523 340 IRy
Amino acids (200ppm) il4 523 343 36.1 i1l 342
Mean (B) 493 502 523 340 353
L.5.D. for 5% A:ll B: 15  AB: 34
Second sezson
control 459 490 403 0.6 526 403
Vitamin E (100ppm) 417 4390 538 36.8 536 532
Vitamin E (200ppm) 408 521 343 TRy 383 i3
Thiamine (50ppm) 512 333 44 3590 313 44
Thiamine (100ppm} 336 354 510 36 2.4 512
Amino acids (100ppm) 30.6 521 539 350 363 337
Amino acids (200ppm}) 524 343 36.0 582 304 56.1
Mean (B) 303 522 342 56.0 519
L.5.D. for 5% A:l6 B:1S  AB: 40

Fruit yield / plant and / fed.:

The illustrated data in Tables (5 ) and ( 6 ) postulated that
fertilizing coriander plants with organic fertilizers, in the two seasons,
led to a significant increase in fruit yield /plant and / fed. as compared
to control plants. Obviously, the maximum value of fruit yield / plant
and / fed was observed when supplemented the plants with poultry
manure at the high level (10 m3/fed.) which increased it by 23.9
and by 22.5 % over the check treatment, during the two growing
seasons, respectively. Such treatment yielded 1135.1 and 1158.8 Kg/
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fed. Fruits in relative to unfertilized ones (915.8 and 946.3) in the first
and second seasons, respectively.

The promotive effect of organic fertilization on fruit yield was
also studied by Salem and Awad (2005), Aly et al.(2007) and Rekaby
(2013) on coriander plant, and Acimovic (2013), Ali et al. (2016) on
fennel, and Ali et al. (2017) on anise. Concerning to natural substance
treatments, the data indicated that fruit yield / plant and / fed. of
coriander was significantly increased by foliar spray with the three
tested materials at all concentrations as compared to no sprayed
ones, during the two growing seasons. Apparently, the application of
thiamine at the high concentration ( 100 ppm ) registered the highest
value of fruit yield / plant as ranged 25.3 and 27.4 % over
untreated plants in both seasons, respectively and amounted 1151.3
and 1190.8 Kg fruits/fed. comparing to the check treatment gave
919.0 and 9345 Kg  fruits / fed. during the two consecutive
seasons, respectively, as clearly demonstrated in tables 5 and 6. The
role of Vitamin E in stimulating fruit yield was also reported by
Ismail 2008 on Nigella sativa, Soltani et al., 2012 on Calendua
officinalis, Al- Qubaie, 2012 on sunflower, Hassan (2013) on roselle,
Botros (2013) on caraway. and Helmy, 2016 on cumin.

The augment of fruit yield due to thiamine had also proved
by Ali et al., 2003 and Abdou et al., 2015 on coriander. Ali et al.
(2016) and Abd EI-Rahman (2016) on chamomile. Botros (2013) on
caraway.The positive effect of amino acids on fruit yield was also
observed by Hendawy and Ezz EI-Din, 2010 on fennel., Soltani
et al., 2012 on Calendua officinalis, Al- Qubaie, 2012 on sunflower,
Hassan(2013) on roselle. and Ali et al. (2016) on fennel. Regarding to
the interaction, the obtained results in Tables 5 and 6 showed that
it was significant effect on fruit yield/ plant and / fed. During the two
experimental seasons. However, most of combined treatments caused a
significant augment in these traits, during the two seasons,
comparing to untreated plants. Moreover, adding poultry manure at
the high level (10 m3/fed.) plus thiamine atthe high concentration
(100 ppm ) proved to be more effective in increasing fruit yield /
plant and/ fed. Than those obtained by other combination treatments
and yielded 1295.0 and 1353.7 kg fruits / fed., while control plants
gave 862.4 and 881.1 kg fruits / fed., during the two consecutive
seasons, respectively.
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Table (5): Influence of organic fertilization levels and natural
substance concentration on fruit yield /plant of coriander during the
two seasons of 215 /2016 and 2016 /2017.

Natural Organic manure levels (4)
substances treatment (B) First season
control | Cattle Cattle | poultry | poultry Mean
10 m3 20 m3 Sml 10 m3 (A)
control 323 336 343 351 36.6 344
Vitamin E (100ppm) 330 356 373 384 303 36.8
Vitamin E (200ppm) 333 373 303 404 433 3838
Thiamine (50ppm} 36 376 408 414 20 301
Thiamine (100ppm) 36.6 423 433 47 435 431
Amino acids (100ppm) 35.0 4146 428 431 436 412
Amino acids (200ppm) 36.3 423 432 434 43 419
Mean (B) 343 386 403 4090 5
L.5.D. for 3% A:10 B:11 AB:24
Second season
control 330 340 3350 337 373 350
Vitamin E (100ppm) 337 36.0 380 380 40.0 373
Vitamin E (200ppm) 34.0 377 400 410 40 393
Thiamine ({50ppm} 343 303 413 20 27 400
Thiamine (100ppm) EHRY 427 444 463 50.7 446
Amino acids (100ppm) 337 20 433 437 43 418
Amino acids (200ppm) 383 432 437 440 448 428
Mean (B) 54 393 408 417 434
L.5.D. for 3% A:12 B:14 AB: 31




432 STUDY OF GROWTH, YIELD AND CHEMICAL

Table(6): Influence of organic fertilization levels and natural
substance concentration on fruit yield /fed of coriander during the
two seasons of 215 /2016 and 2016 /2017.

Natural First season
substances treatment (B)
control Cattle Cattle | poultry | poultry | Mean (A)
10 m3 10 m3 Sml 10 m3
control 86241 §07.12 02115 | 93717 07722 019.0
Vitamin E (100ppm) 83110 83032 100025 | 102528 | 104931 9813
Vitamin E (200ppm) 88911 9391 103465 | 1078.68 | 113611 1035.0
Thiamine (50ppm) 807.12 100392 | 108036 (110538 | 112140 10434
Thiamine (100ppm) 97722 112041 | 116143 | 119349 | 1284095 11513
Amino acids (100ppm}) 834,30 111072 | 114276 | 115077 | 1164.12 1100.6
Amino acids (200ppm) 06921 112041 | 115344 | 113878 | 118281 11187
Mean (B) 9158 1031.0 10749 | 10928 11351
L.5.D. for 3% A: 265 B:194  AB: 658
Second season
control 83110 %0780 03450 [ 93319 | 99301 0343
Vitamin E (100ppm) §og 79 061.20 101460 | 104130 | 1068.00 270
Vitamin E (200ppm) %07.80 100630 | 1068.00 | 109470 | 117480 10504
Thiamine (50ppm) 01381 105465 | 110271 (112140 | 114009 1067.0
Thiamine (100ppm) 1038.63 114000 | 1183548 | 123621 | 1333.69 1190.8
Amino acids (100ppm}) 03319 112140 | 115611 | 116679 | 113281 11161
Amino acids (200ppm) 102793 115344 | 116679 | 117480 | 119616 11438
Mean (B) 0463 10493 10887 11126 | 1158.8
L.5.D. for 3% A: 320 B: 1.5 ARB: 839

Essential oil percentage:

The obtained data in Table (7) Cleared that essential oil % in
coriander fruits was significantly increased due to the application of
organic fertilization at all levels, except for the low level of cattle
manure ( 10 m3 /fed. ), during the two experimental seasons, as
compared to the check treatment. Obviously, the maximum value
of essential oil % was noticed by using the high level of
poultry manure which augmented it by 36.5and by 37.7 % over
control plants, during the two consecutive seasons, respectively.

The increments of essential oil % as a result of applying
organic manure was also detected by Salem and Awad (2005), Aly
et al.(2007), Rekaby (2013) and Acimovic(2013), Ali et al. (2016) on
fennel. and Ali et al. (2017) on anise.
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It worthy mention that spraying coriander plants with the
three examined natural substances, in both seasons, led to a
significant augment in essential oil % of coriander fruits comparing to
no sprayed ones. Clearly supplemented coriander plants with
amino acids at the high concentration ( 200 ppm ) proved to be
more effective in increasing essential oil % than those obtained
by  other treatments in  both seasons. Numerically, such
abovementioned treatment augmented essential oil % by 36 and by
34 % over untreated plants, during the two growing seasons,
respectively, as clearly indicated in Table (7).

The enhancing essential oil % due to utilizing Vitamin E
had also emphasized by Ismail 2008 on Nigella sativa, Abd
El- Naeem (2012) on mint, Abdou et al., (2013) on caraway and
Helmy,2016 on cumin.

The beneficial effect of thiamine on augmenting essential
oil % was also discussed by Botros (2013) on caraway, Shehata,
et al.,(2013) on guar, Abd EI- Salam, 2014 and Marzok,2017 on basil.
Abdou et al., 2015 on coriander. The capability —amino acids on
increasing essential oil % had also proved by Ali et al.(2006) on
anise, Aly et al., (2007), Hassan and Ali (2010) on coriander.
Orabi,(2014) on thyme. and Hendawy,(2015) on mint. With respect
to the combined effect between the two examined factors, The
listed data in Table (7) pointed out that it was significant on
essential oil % of coriander fruits, during the two growing seasons.
Apparently, most of combined treatments led a significant increase
in such parameter as compared to the check treatment, during
the two consecutive seasons. Clearly, the application of poultry
manure at the high level (10 m3/fed.) + amino acids at the high
concentration (200 ppm) proved to be more effective in increasing
essential  oil % than those obtained by other combination
treatments, during the two experimental seasons.
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Table(7): Influence of organic fertilization levels and natural
substance concentration on essential oil percentage of coriander

during the two seasons of 215 /2016 and 2016 /2017.

Natural Organic manure levels (A)
substances treatment (B) First season
control Cattle Cattle | poultry | poultry Mean
10 m3 20 m3 Smd 10 m3 (A)
control 041 043 0.50 0.352 0.60 0.50
Vitamin E (100ppm} 042 0.46 037 0.66 0.70 0.56
Vitamin E (200ppm} 0.33 0.33 0.62 0.70 0.72 0.62
Thiamine (50ppm) 0.33 0.3 0.63 0.64 071 0.62
Thiamine (100ppm) 0.63 0.63 0.63 0.62 0.63 0.64
Amino acids (100ppm) 0.32 0.33 0.63 0.12 0.73 0.63
Amino acids (200ppm) 038 039 0.68 0.73 083 0.68
Mean (B} 0.32 0.33 0.61 0.66 071
L5.D. for 3% A:0.03 B:0.04  AB: 0.09
Second season
control 0.46 049 033 0.33 0.62 033
Vitamin E (100ppm) 043 043 0.61 0.70 0.72 039
Vitamin E (200ppm) 031 0.37 0.63 0.74 0.73 0.64
Thiamine (30ppm) 0.56 0.60 0.66 0.73 0.70 0.63
Thiamine (100ppm) 0.64 0.63 0.64 0.70 0.72 0.67
Amino acids (100ppm) 0.33 0.37 0.69 0.73 0.73 0.66
Amino acids (200ppm) 039 0.60 071 0.76 0882 0N
Mean (B} 0.33 0.36 0.64 0.70 0.73
L5.D. for 3% A:004 B:0.0F  AB: 011

Essential oil vyield /plant and /fed . :

Data in Tables ( 8 ) and ( 9 ) revealed that supplying
coriander plants with organic fertilizers at all levels, in both
seasons, caused a significant augment in essential oil yield /plant
and /fed. as compared to the check treatment. It is clear that
applying poultry manure at the high level (10 m3/ fed.) produced
the maximum value of essential oil vyield /plant as ranged 66.7 and
68.4 % over untreated ones in both seasons, respectively. Such
superior treatment yielded 8.0 and 8.5 L essential oil /fed., during
the two experimental seasons, respectively. The positive effect of
organic fertilization on promoting essential oil yield was also
detected by Salem and Awad (2005), Aly et al. (2007), Abdall
(2009), Darzi et al., (2013) and Rekaby (2013) on coriander, Ali et al.,
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(2016) on fennel. and Ali et al., (2017) on anise.Concerning to natural
substance treatments, data in Tables 8 and 9 revealed that foliar
spray with the three materials atall concentrations, in both seasons,
led to a significant increase in essential oil vyield /plant and /fed.
Comparing to no sprayed plants. Clearly, the use of amino acids at
the high concentration (200 ppm ) proved to be more effective in
augmenting essential oil vyield /plant than those obtained by other
treatments during the two seasons. Moreover, such previous superior
treatment increased essential oil vyield /plant by 70.5 and by 57.9 %
over untreated ones and amounted 7.6 and 8.1 L essential oil /fed.
in relative to control (4.5 and 5.0) L essential oil /fed. in both
seasons, respectively. The stimulating effect of vitamin E on
essential oil yield had also reported by Ismail 2008 on Nigella
sativa, Abd EI- Naeem (2012) on mint, Abdou et al (2013) on caraway,
and Helmy,2016 on cumin.

The capability of thiamine on increasing essential oil yield
was also observed by Ali et al., 2003 on coriander, Botros (2013) on
caraway, Ali et al.(2016) and Abd EI-Rahman (2016) on chamomile.

The role of amino acids in enhancing essential oil yield
was also emphasized by Yassen, ( 2010) on anise, Al- Qubaie, 2012
on sunflower, Orabi,(2014) on thume. Tables ( 7 and 8 ) postulated
that the interaction between the two examined factors, in both
seasons, on essential oil vyield /plant and /fed. was significant
effect. Clearly, the two charactericts were significantly increased
by using most of combined treatments, during the two experimental
seasons, as compared to untreated plants. Apparently, the addition
of poultry manure at the high level ( 10 m3/ fed ) in combination
with amino acids at the high concentration (200 ppm) proved to be
more effective inincreasing essential oil yield /plant and produced
9.8 and 10.5 L essential oil /fed. Against control ( 3.4and 4.1), in
both seasons, respectively.
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Table (8) : Influence of organic fertilization levels and natural
substance concentration on essential oil yield/plant of coriander

during the two seasons of 215 /2016 and 2016 /2017.

Natural Organic manure levels (A)
substances treatment (B) First season
control Cattle Cattle pouliry | poultry | Mean
10 m3 0 md im3 10 m3 (A)
control 0.13 0.13 0.17 0.18 022 0.17
Vitamin E (100ppm) 0.14 0.16 021 023 028 021
Vitamin E (200ppm) 0.18 021 0.24 028 0.31 0.24
Thiamine (50ppm) 0.18 022 026 0.26 0.30 024
Thizmine (100ppm) 023 027 027 028 032 027
Aminoe acids (100ppm) 0.18 023 028 031 0.32 0.26
Amino acids (200ppm) 021 023 029 0.32 37 029
Mean (B) 0.13 021 023 027 0.30
L.5.D. for 5% A:0.03 B:0.04 AB: 0.09
Second season
control 0.13 0.17 0.19 020 023 0.19
Vitamin E (100ppm) 0.14 017 023 027 0.29 022
Vitamin  E (200ppm) 0.17 021 026 0.30 032 023
Thizmine (50ppm) 0.19 024 027 031 0.30 026
Thiamine (100ppm) 023 027 028 0.32 37 0.30
Amino acids (100ppm) 020 024 0.30 033 032 028
Amino acids (200ppm) 023 026 031 033 0.39 0.30
Mean (B) 0.19 022 0.26 029 0.32
L.5.D. for 5% A: 0,03 B:0.03  AB:0.07
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Table (9) : Influence of organic fertilization levels and natural
substance concentration on essential oil yield/fed of coriander

during the two seasons of 215 /2016 and 2016 /2017.

Natural Organic manure levels (A)
substances treatment (B) First season
control Cattle | Cattle poultry | poultry | Mean
10md |20md Smd 10 m3 (A)
control 34 40 43 48 58 45
Vitamin E (100ppm}) 37 42 i6 6.6 14 i3
Vitamin E (200ppm) 48 5.6 64 14 82 6.3
Thiamine (50ppm) 48 5.8 6.9 6.9 80 6.3
Thiamine (100ppm) 6.1 12 12 14 ] 13
Amino acids (100ppm) 48 6.1 14 82 ] 10
Amino acids (200ppm) i6 6.6 17 83 93 16
Mean (B) 47 5.6 6.3 11 80
LAD. for 5% A:08 B:1.0 AB:11
Second season
control 41 14 i0 il 62 i0
Vitamin E (100ppm) ERY 46 62 13 17 io
Vitamin E (200ppm) 416 57 6.9 81 K] 6.8
Thiamine (50ppm) il 6.3 13 82 80 10
Thiamine (100ppm) 6.6 12 16 87 a7 80
Amino acids (100ppm) il 6.4 80 8.3 8.6 14
Amino acids (200ppm) 6.1 6.9 83 Y 10.5 8l
Mean (B) il 6.0 10 19 83
L.AD. for 5% A:08 B:0.83 AB:18

Nitrogen , phosphorus and potassium % :

The obtained results in Tables (10,11,and 12) showed that the
application of organic fertilization at all levels, except for the low level of
cattle manure in the first season concerning N% led to a significant
increase in the three examined elements, N, P and K % of coriander herb,
as compared to unfertilized plants, during the two experimental seasons.
Obviously, the utilization of poultry manure at the high level (10 M*/fed.)
gave the maximum values of N, P and K % comparing to other
treatments, in both seasons. Numerically, such previous superior
treatment increased N % by 7.2 and by 11.1, while increased P % by 38.8
and by 37.6 % and also augmented K % by 11.1 and by 13.9 % over
control, during the two growing seasons, respectively.
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The role of organic manures in increasing the studied elements
(N, Pand K % ) had also proved by Salem and Awad (2005), Aly
et al .(2007) and Rekaby (2013) on coriander, Ali et al. (2016) on
fennel, Ali et al. (2017) on anise and Ali et al. (2016) on Ammi
visnaga.lt is evident from the obtained data that foliar spray with these
substances at all concentrations, in both seasons, except for vitamin E at
the low concentration (100 ppm) regarding N % and vitamin E at 100
and 200 ppm in both seasons concerning P % resulted a significant
augment in N, P and K %, as compared to no sprayed ones. Clearly, the
use of amino acids at the high concentration ( 200 ppm) registered the
maximum values of N and P %, whereas the maximum value of K %
was noticed by applying thiamine at the high concentration ( 100 ppm )
comparing to other treatments in both seasons. These above mentioned
superior treatments augmented the three tested elements by 4.9 and by 6.1
% for N %, while increased P % by 17.6 and by 19.7 % and also
increased K % by 8.7 and by 9.7 % over the check treatment, during the
two consecutive seasons, respectively, as clearly shown in Tables (9, 10
and 11).

The enhancing effect of vitamin E on the element of N, P and K
also reported by Ismail 2008 on Nigella sativa, Abdou et al (2013) on
caraway. lbrahim, (2014) on Ammi visnaga. and Helmy,2016 on
cumin.

The superioty of thiamine in augmenting the studied elements N,P
and K was also insured by Botros (2013) on caraway, Abd El- Salam,
2014 on sweet basil and Marzok ,2017 on basil. Ali et al. ( 2016) and
Abd EI-Rahman (2016) on chamomile.

The beneficial effect of amino acids on increasing the examined
elements N, P and K had also observed by Yassen, ( 2010) on anise,
Abd EI-Rahman,(2016) on chamomilla and Ali and Hassan (2013)
on Tagetes erecta.Accordingly, the interaction between the two studied
factors on the three elements N, P and K % had significant effect, during
the two experimental seasons ( Tables 10, 11 and 12 ). It is obvious that
most of combined treatments, in both seasons, significantly increased
these examined elements N, P and K % as compared to the check
treatment. In connection, the maximum values of N and P % were noticed
by using poultry manure at the high level ( 10 m®/fed.) plus amino acids at
the high concentration ( 200 ppm ) comparing to that obtained by other
combination treatments, during the two seasons. However, the application
of poultry manure at the high level with thiamine at the high
concentration(100 ppm) proved to be increasing K % then those obtained
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by other combination treatments, during the two consecutive seasons.
From the obtained results, it could be suggested that the enhancement of
branching, herb weight, fruit yield, oil % and yield, as well as, N, P and K
% of coriander plants may be due to the physiological and biological roles
of organic manures and natural substances (vitamin E, thiamine and
amino acids) which may reflect on improving the plant characteristics.
Follet et al (1981) proved the positive roles of organic fertilization as
follows. Soil properties and water holding capacity were enhanced, total
N, humus in soil and organic wetter were increased faster release of
essential nutrients by microbial decomposition and making most
micronutrients. more readily available at wide range of PH.

Saber, 1997 Reynders and Vlassak (1982) demonstrated that
organic manures contain microorganisms for examples : Azotobacter
and Azospirillum which caused afix in N and release phytohormones
( IAA, GA and Cytokinins) which they promoted the plant growth, dry
matter and nutrients absorption. Bohn et at. (1985) concluded that
organic matter is considered as a main source of N,P and S is
elements, as well as, a lot of B and MO, besides as a source of
energy for the growth of Azotobacter. Organic manure minimized the
lost nutrients. by leaching. The enhancement of growth, fruit vyield,
essential oil %, yield and N,P and K % may be due to the
physiological and biological roles of examined natural substances
which were explained by many investigators as follow : Munne-
Bosch and FalK (2004) suggested that (vitamin E) is the main
non — enzymatic antioxidants in the cell membrane, that plays an
important role in plants protection against free radicals which were
produced as a result of oxidation processes and assists in
maintaining stability of membrane. Besides, vitamin E acts an
intracellular signaling and electrons transport in the photosystem
(Munne- Bosch and Alegre, 2002). Collin et al. (2007) reported that
vitamin E is an essential for the tolerance whereas it is believed to
protect chloroplast membranes from photo oxidation and helps to
provide an optimal environment for the photosynthetic. Thiamine
(vitamin B1) is an essential for succinyl- Co A and glycerin
synthesis and for the reaction of them to from amino clavulanic
acid. (Strove,1989), it is the main intermediate for protoprophyrin
formation in Chlorophyll pressures (Hess,1981) and plays as a
factor in pyruvate decarboxylation. Kawassaki (1992) demonstrated
that thiamine plays an important Co. Factor for translocation reactions
of pentose phosphate cycle which provides pentose phosphate for
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synthesis of nucleotide and for reduction of NADP required for
various synthetic pathways. Vitamin B is one of the native vitamins,
it is required for plant growth and development. It. Plays an active
role in polar movement of mative auxin from theis syntheis site to
presumed use site in root (Buchta and Schmid, 1979). Amino acids
play an important role for promoting cell growth, stimulate cell
division, cell elongation and cell enlargement ( Smith,1982 and
Pareek et al, 2000). Amino acids play an important role in plant
metabolism and assimilation of protein that are necessity for cell for
motion and Consequently augment fresh and dry weights(Phillips,
1971, Russel , 1982 and Walter and Nawacki,1987). Tryptophan is
precursor of IAA and also methionine is ethyl ere precursor ( Taiz
and Zeiger, 2002). Available amino acids promote can enhance
assimilation of fertilizer, augment both nutrients uptake and water
uptake, improve photosynthetic rate and dry matter, as well as,
augment crop yield (EI- Shabasi et al., 2005, Shaheen et al., 2010,
Sarajnee etal.,(2009) and Papenfus etal., 2013).

Table (10): Influence of organic fertilization levels and natural

substance concentration on Nitrogen percentage of coriander during
the two seasons of 215 /2016 and 2016 /2017.

Natural Organic manure levels (A)
substances treatment (B)
First season
control Cattle Cattle poultry poultry Mlean
10 m3 20 m3 Sm3 10 m3 (A)
control 203 206 209 213 216 200
Vitamin E (100ppm) 207 209 210 214 218 212
Vitamin E (200ppm) 209 210 211 216 220 213
Thiamine (S0ppm} 206 208 212 216 228 214
Thiamine (100ppm} 2009 2.10 213 220 227 216
Amino acids (100ppm) 209 210 211 222 223 213
Amino acids (200ppm} 210 212 213 2.30 232 219
Mean (B) 208 209 211 219 223
L.5.D. for 5% A:0.03 B:o0.04 AB: 0.09
Second season
control 199 210 214 219 225 213
Vitamin E (100ppm) 202 207 213 218 218 212
Vitamin E {200ppm) 207 216 219 224 230 219
Thiamine (S0ppm) 211 218 220 225 228 220
Thiamine (100ppm} 215 219 222 226 233 223
Amino acids (100ppm) 208 215 219 225 230 219
Amino acids (200ppm} 2009 218 2123 2.35 243 126
Mean (B) 207 215 219 225 230
L.5.D. for 5% A:0.04 B:0.05 AB: 0.11
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Table (11) : Influence of organic fertilization levels and natural
substance concentration on phosphorus percentage of coriander
during the two seasons of 215 /2016 and 2016 /2017.

Natural Organic manure levels (A)
substances treatment (B) First season
comtrol Cattle Cattle | poultry | poultry | Mean
0md | 20m3 Sml 10 m3 (A)
control 0.183 0.203 0216 0.245 0.238 0222
Vitamin E (100ppm) 0.189 0223 0227 0233 0.266 0232
Vitamin E (200ppm} 0.196 0227 0.229 0.260 0.273 0237
Thiamine (50ppm) 0.201 0237 0243 0.268 0.281 0.246
Thiamine (100ppm) 0.207 0239 0244 0272 0228 0.250
Amino acids (100ppm) 0.211 0.246 0232 0279 0.291 0.236
Amino acids (200ppm) 0221 0.249 0.233 0.285 0243 0.261
Mlean (B) 0.201 0232 0238 0.266 0.279
L.5.D. for 5% A: 0019 B:0.023  AB:0.051
Second season
control 0.186 0.206 0217 0.246 0.239 0223
Vitamin E (100ppm}) 0.191 0223 0.229 0.235 0.268 0.234
Vitamin E (200ppm) 0.199 0.230 0232 0.263 0.276 0.240
Thiamine (50ppm) 0.203 0241 0.247 0272 0.283 0.250
Thiamine (100ppm) 0.212 0244 0.249 0277 0.293 0.253
Amino acids (100ppm) 0.217 0232 0.238 0.285 0.297 0.262
Amino acids (200ppm) 0227 0.233 0.261 0.291 (.29 0.267
Mlean (B) 0.203 0.236 0242 0270 0282
L.5.D. for 5% A: 0021  B:0.024  AB:0.053
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Table (12) : Influence of organic fertilization levels and natural
substance concentration on potassium percentage of coriander

during the two seasons of 215 /2016 and 2016 /2017.

Natural Organic manure levels (A)
substances treatment (B) First season
control Cattle Cattle pouliry | poultry | Mean
10 m3 20 m3 iml 10 m3 (A)
control 163 1.69 17 1.75 174 1.72
Vitamin E (100ppm) 1.68 179 1.33 1.89 1.90 1.83
Vitamin E (200ppm) 1.70 1.78 1.87 1.89 1.91 1.83
Thiamine (50ppm) 1.73 1.82 1.83 1.83 1.93 1.83
Thiamine (100ppm) 1.77 1.86 1.39 1.90 1.93 1.87
Amino acids (100ppm) 11 1.78 1.52 1.87 1.39 1.81
Amino acids (200ppm) 1.73 1.81 1.34 1.89 1.91 1.84
Mean (B) 11 178 1.83 1.86 1.90
L.SD. for 5% A:0.03  B:0.03 AB: 0.07
Second season
control 1.68 1.70 1.76 1.7% 184 1.75
Vitamin E (100ppm) 1.70 182 142 184 157 1.87
Vitamin E (200ppm) 1.74 1.81 1.91 183 1.9% 1.88
Thiamine (30ppm) 11 1.83 1.87 161 2.00 1.87
Thiamine (100ppm) 179 1.89 1.93 1.96 204 1.62
Amino acids (100ppm) 1.73 1.83 1.36 183 1.96 1.86
Amino acids (200ppm) 1.76 1.81 1.38 183 1.5% 1.88
Mean (B) 1.73 1.82 1.83 1.62 1.97
L.5.D. for 5% A:0.03  B:0.04 AB: 0.09
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