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IV, RESULTS AND DISCUSSION

IV. 1., First Experiment :

Effect of different rates of nitrogen and phosphorus
fertilizers, on vegetative growth,herb and seed yield and
quality as well as chemical constituents of herb and seeds

of coriander plants.

IV,1.1. Vegetative growth of plants i

Data reported in Table (1) show the effect of both
nitrogen and phosphorus fertilizers applied at different
rates on the plant height, plant fresh weightnqnd dry
weight percentage of coriander plants. Such data show
that increasing nitrogen fertilizer rate from 0O u» to
60 kg N/feddan significantly increased all morphological
characters studied, Obtained data are going in the same
trend at both successive seasons of (1985/86 and 1986/87).
Obtained results are in agreement with those of many inves-
tigators working on the effect of nitrogen‘fertilizer app=-
lication on vegetative growth of different crops such
as Hornok (1979), and Abou-Dahab et al. (1984)working on
coriander. , Hawthorn (1952) on carrot and El-lazny and
Badran (1984) on cumin, regarding the effect on plant height.
Moreover, similar results were reported by El-Gangaihi (1964),

Sharaf (1965) and El-Hamidi et al., (1968) all working on



Pable (1): Effect of different rates of nitrogen and phospho:us
fertilizers on vegetative growth of coriander plants,
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Fertilizers First season 1985/86 Second season 1986/87

N P50 Plant Fresh . Dry Plant Fresh Dry
o height  weight weight height weight weight

kg/fed.kg/fed. (cm% (gm/plant) % (em) (gm/piant) %

0 32,0 94,1 8.9 38.0 108,1 9.7
20 35,3 110,3 Yed 40,0 124.4 10.4
40 0 37.8  125.5 10.3 42,8 140.3  11.2
60 40,3 136 .4 10,7 46,0 151..8 11.4

0 33.3 98.1 9.3 39.5 112,.7 10.1
20 16 38,0 118,1 10,3 43.5 133.3 11.0
40 43,0 136.8 112 48,0 152.7 12.0
60 48,0 151.3 12,0 53.0 169,5 12.8

0 36,0 104,0 9.5 41.1 117.9 10.4
20 32 40,0 122.9 10.4 45,0 138.0 11.1
40 44.5 142.8 11.3 49,5 157 .5 12,2

0 37.0 106.5 9.5 42,0 119,8 10.5
20 48 41,0 125.8 10.4 46,0 139.4 111
40 45.0 145.5 11.4 50,0 158.9 12.3
GO 50.3 160.3 12,0 54.5 176.1 12,7

L.S.D. at 1 % 3.1 0.9 0.3 1.9 1.9 0.4

0 34.8 100.6 9.3 40,2 114.6 10,2
20 38.6 119.3 10:1 43,6 133.8 10.9
40 42 .6 137.6 11.0 47T .5 152.4 11.9
50 47.2 152,0 11.7 52.0 168.1 12.4

L.5.D, at 1 % 1.6 0.5 0.2 0.9 0.9 0.2
0 36,6 116.6 9.8 41.7 131 .,.¢ 10T
16 40,6 126,11 10,2 46,0 142,0 11.5
32 42,7 132.4 10.8 46 .6 147.1 1.7
48 43 .7 134.5 10.8 48,1 148.6 11.7
L.5.D. at 1 % 1.6 0.5 0.2 0.9 0.9 0.2

———————----—-—-l———-—-_————.--—_-———.-—--———-—--——-—-——--————-—-—_——-.-.



geranium, Othman (1972) on fennel and Feigin et al, (1976)
on celery, respecting fresh weight of plant. The findings
of Abou-Dahab et al. (1984) on coriander, Othman (1972) on
fennel, Feigin et al. (1976) on Celery and Singh et al.(1983)
on mint are also in confirmity with obtained results of this

work with regard to dry weight of herb.

According to the effect of phosphorus fertilizer, data
presented in Table (1) show that the different measurements
of plant growth were significantly increased with increasing
the rate of phosphorus fertilizer from O up to 48 kg P205/
feddan. Such enhancing effect of P fertilizer was observed
at both seasons of this experimental work. However, increas-
ing phosphorus fertilizer more than 32 kg P205/feddan did not
show superiority in case of dry matter percentage. Results
at‘the same table indicate also that the application of the
hlghost used lovels of phosphorus (32 or 48 ki !'Etlb/l'edduu)
resulted in the highest plant growth, These findings are
going in harmony with those reported by Zal,Tafar (1975),
Abou~Dahab et al., (1984) working on coriander, Singh and
Singh (1970) and Singh (1979) on mint.

With respect to the interactional effect of both nitro-
#en and phosphorus fertilizers rates,the same data shown in
Table (1) indicate that application of 60 kg N combined with
48 or 32 kg Peos/feddan resulted in the highest values of



plant height and fresh weight as well as dry matter per-
centage of coriander plants., It is also evident that results
of both seasons of this work are of the same trend.obtained
results were supported by those of many investigators i,e,
Hornok (1979), Abou-Dahab et al, (1984) working on coriander,
Ll-Sahhar et al. (1977) and Singh et al. (1983) on mint, and

Liloyan and Manukyan (1978) on geranium.

Finally it may be concluded that it is advisable to
increase the rate of nitrogen fertilizer up to 60 kg N/fed,
combined with a rate of phosphorus fertilizer .t 37 ki P:HS/
feddan in the fertilization program of coriander plants to’

obtain the highest vegetative growth.

IV.1.2, Fresh herb and seed yvield 3

Date presenﬁed in Table (2) and Fig. (1) show that
increasing the raté of N fertilizer from O up to 60 kg N/
feddan significantly increased the yield of fresh herb,seed
yield and seed index of coriander plants. It is clearly
evident also that the highest values of herb yield (ton/
feddan), seed yield either as gm/plant or as kg/feddan and |
weight of 100 seeds obtained from plantsreceived the highest
rates of N (60 kg N/feddan). Moreover, it is obvious also
that the obtained data are going in the same trend at the
two successive seasons of this work. Such results are in

agreement with those reported by Abou-Dahab et al, (1984)



herb and seed yield and quality of coriander plants,
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Table (2): Effect of different rates of N and P-fertilizers on fresh
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of

(kg/
fed,)

Wt,of

100
geeds

Fresh
herb
(ton/

13.844
15,920
17.968
19.429

14.416
17.056
19.536
21.716

15,088
17.664
20,160
22,383

15,330
17.840
20.336
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17.120
15,500
21517
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€3 herb
keo/fed.ke/fed., (ton/ (
fed.

0 12,041
20 0 14,120
40 16,064
60 17.456

0] 12:552
20 16 15,320
40 17.504
60 19,367

0 13.305
20 32 15.704
40 18,272
60 20.496

0 13.624
20 48 16.104
A0 18.624
6 20,520

LBl at 1 & 0.160

0 12,880
2 15.262
40 17.616
60 19.460

L.3.D. 1 % 0.080
0 14,920
16 16,136
32 16.944
48 17.218

e e e e ——— T ——— — S — W ——— -~ — ———

Seed yield
(gm/ (kg/
pl.) fed,

4.9 630

6.5 840

7.9 1008

8.8 1128

55 696

T.2 920

8.9 1136
10.4 1328

5.8 T44

7.6 968

9.2 1176
10.6 ~ 1’]’553

6.0 172

T.7 988

9.3 1196
10,7 1360

0.2 29

5.6 T1l1l

Tud 929

8.8 1129
10,1 1294

0.1 14

7.0 502

8.0 1020

8.3 1062

8.4 1079

0.1 14
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Fige (1): Effect of different rates of N and P fertilizers on

fresh herb yield (ton/fed.) and seed yield (kg/fed.)

of coriander plants,

tons/fed,
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working on cariander, Mohandas and Sampath (1983) on
geranium, Verma and Fernandez (1983) on mint, regarding

nitrogen fertilizer effect on fresh herb yield.

With respect to the effect of N fertilizer on seed
yield, different investigators i.,e., kl-ilansi et al. (1970),
Mathur et al. (1973), El-Gamassy and El-Sayed (1977) and
Abou-Dahab et al. (1984) working on coriander plants,
Randahawa et al. (1981) and Gill and Samra (1986) on
fennel and El-Mazny and Badran (1984) on cumin, came to

gimilar findings of this work.

Regarding the effect of N-fertilizer on quality of
seeds, Abou-Ll-Fadl (1969) on fennel and El-Mazny and
Badran (1984) on cumin found similar results to those

of this work.

Data presented in Table (2) and Fig. 1) show also

that fresh herb yield (ton/feddan), seed yield expressed
either as gm/plant or as kg/feddan and weight of 100 seeds
were significantly increased with increasing the phosphorus
fertilizer rates from O up to 48 kg P?Oh/fnddun. The hipgh-
est values in this respect were obtained when coriander
plants were fertilized with either 32 or 48 kg P205/feddan.
Results are going in the same trend at both seasons of this
work. In this concern Abou-Dahab et al. (1984) working on

coriander, Singh and Singh (1970) and Singh (1979) both
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working on Japanese mint, found that the fresh weight
of foliage was considerably increased with increasing

phosphorus fertilizer level,

With respect to the effect of P-fertilizer on seed
yield, Ll-Mansi et al. (1970) and Abou-Dahab et al. (1984)
both on coriander, as well as, Abdallah et al. (1978) and
Randahawa et al. (198l1) on fennel plants obtained similar
results to those of this work where P205 application inc-

reased seed yield of such crops.

With regard to the combined effect of N and P-fertilizers
on fresh herb and seed yield as well as weight of 100 seeds,
it 1is evident from the data at table (2) that application of
60 kg N combined with 32 or 48 P205/feddan produced the highest
yield of fresh herb (ton/feddan) and of seeds (gm/plant or k:/
feddan). Similar results were noticed by both of [lornok (1979)
and Abou-Dahab et al. (1984) who found that high level of P
and moderate level of N fertilizers resulted in the highest
fresh herbage yield of coriander plants. Moreover, obtained
results are going in the same trend with those reported by
kl-Sahhar et al. (1977), and Singh et al. (1983) working

on mint.

With respect to the combined effeoct of N and P-fertilizers
on seed yield (gm/plant or kg/feddan), some investigators, i.e.
Singh and Jain (1971), Pillat and Boominathan (1975), Hornok
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(1979) and Abou-Dahab et al. (1984) all working on coriander,
came to the same conclusion of this work, where the highest
used level of both N and P fertilizers showed the higzhest

seed ylelds,

Finally, it may be concluded that soil application of
60 kg N/feddan and 32 kg P2O5/feddan to the corisander plants
at two portions (1 and 2 month after planting) is recommended
to obtain the highest fresh herb, and seed yield, either per
plant or per feddan with best seed quality.

IV.1,3. 01l content in herb and seeds of coriander plunts 3

Data presented in Table (3) and FPig. (2) show that inc-
reasing the rate of nitrogen fertilizer significantly increa-
sed the volatile oils content of both herb and seeds at both
seasons. It is also evident that application of 60 kg N/fed.
was associated with the highest values of volatile oils per-
centage and yield of both herb and seeds of coriander plant.
loreover, resultsen%!going in the same trend at both seasons
of this work. Such favourable effect of N on oils content
of herb, has been reported also by Abou-Dahab et al. (1984)
working on coriander, El-Gangaihi (1964) and Mohandas and
Sampath (1983) both on geranium, Latypov (1960) and Verma and
Fernandez  (1983) on mint. Regarding the effect of N on
0oil contents of seeds, El-Mansi et al. (1970), El-Gamassy
and El-Sayed (1977), as well as Abou-Dahab et al. (1984)
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on coriander and Abou El-Fadl (1969) on fennel found
that volatile o0il content of coriander seeds increased

with increasing N fertilizer rate.

Concerning the effect of phosphorus fertilizer on
volatile oils content of coriander plants, it is clear
from data in Table (3) and TFig. (2) that application of
phosphorus fertiligzer significantly increased o0il content
of both fresh herb and seeds than the control. lioreover,
it is obvious from such data that increasing rate of phos=-
phorus fertilizer more than 32 kg P205/feddan was of insig-
nificant effect in this respect. Therefore, application of
32 kg P205/feddan could be recommended as the most favourable
rate for oil production from both herb and seeds of coriander,
These results are in agreement with those obtained by El=Mansi
et al. (1970) and Abou-Dahab et al, (1984) both working on
coriander, Singh and Singh (1970) and Singh (1979) working
on mint plants in case of oil yield of herb. Moreover, con-
cerning the effect of P-fertilizer on velatile oil content
of seeds, El-Mansi et al., (1970) and Abou-Dahab et al. (1984)
both working on coriander, and Abdallah et al. (1978) on

fennel obtained similar results to those of this work,

Regarding the interactional effect of N and P-fertilizers
on volatile oils content and yield of coriander plants,it is

evident from the same data at table (3) that application of
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Table (3): Effect of different rates of Nitrogen and Phosphorus ferti-
lizers on volatile oil contents in herb and seeds of corinder
plants,

I ——————————— - — W ———— - — —— I St s W . o S o e S S S ———— T —————— 1

e ——————— e e ——— e e S —

il P,.0 Herb Herb veed Seed Herb Herb oeed veed

ka/fed. ko /Ped 0il % oil 0il % oil oil % oil 0il % oil

el e *(em/100 yield (cm/100 yield (em/100 yield (em/100 yield
gm)  (lit/fed) gm) (L/fed.) gm) (L/fed.) gm) (L/fed.

_....._._,...__-——.—.q-q_-_————-———-u.————-.-._u-—-———q.-—-———————-._——————___.-_—————-h-_—._———

O 0.007 0.903 0.25 1.467 0.009 1.210 0,28 1.742
20 0 0.009 1.059 0.28 2,181 0,011 1.794 0,31 2,602
40 0,011 1.806 0.31 2,929 0.013 2.244 0,33 3,326
60 0,013 2.181 0:33 3.484 0,015 2,911 0.35 3,948

C 0.009 1.085 0.27 1.T15 0,011 1.617 0,30 2,104
20 16 0.013 1.890 0,30 2.529 0,014 2.346 0,33 3.033
40 0.015 2.625 0,33 3.470 0,018 3.419 0,35 3,972
&C 0.020 3.899 Qs 37 4,542 0,023 4,887 0,39 5,212

O 0.010 1.331 0.28 l1.892 0,012 1.888 0.31 2,305
20 32 0,013 1.963 0.31 2,791 0.015 ' 2.649 0,34 3.290
40 0,016 2.969 0.34 3.780 0,019 JSTT8 037 4.350
60 0.021 4.356 0.38 4.873 0.024 5,315 0.40 5.432

0 0.011 1.534 0.29 2,051 0,013 1.917 Q.32 2.471
20 48 0.014 2.216 0.32 2.949 0,016 2,897 0.35 3.458
40 0.018 3.260 0.35 3,936 0,020 3,568 0.37 4.423
60 0,021 4,361 0.38 4,918 0.024 9353 0,40 5,439

L.5.D. 5 % 0.629 0.305 0.528 0.244

U 0.010 1.213 0.27 1.781 0,011 1.658 0,30 2.152
20 0.012 1.781 0,30 2.612 0,014 2.422 0,33 3,096
40 0.015 2.541 0.33 3.529 0,017 3.252 0,36 4,018
60 0.019 3.693 0.37 4.459 0.021 4,616 0,39 5,008

1.5.D. 5 % ) 0.313 0.153 0.426  0.122
0 0,010 1.488 0.29 2,515 0,012 2,040 0,32 2.901
16 0.014 2.368 0.32 3.064 0,016 3.067 0.34 3.581
32 0,01% 2,659 0.33 3,339 0,018 3,408 0,36 3.844
48 0.016 2,843 0.34 3.464 0,018 3.427 0,36 3,948

.-_....._-..-.-q--—-----n————————u—--——.———————--—-———---—————-—-——u—-—————-.q-————-—_——-_—-——
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60 kg N combined with 32 kg P205/feddan gave the highest
volatile oil percentage and yield for both herb and seeds
compared to the other used treatments. Obtained results

are of the same trend at both seasons. Similar results

were reported by Hornok (1979) and Abou-Dahab et al. (1984)
both on coriander, atanasov et al. (1976) on dill, Ll-Sahhar
(1977) and Hornok (1979) on mint plants. Moreover, concern-
ing the production of volatile oil from seeds, obtiined resu-
1lts are supported by Golcz et al. (19565), Singh et al, (1971),
Hornok (1979), and Abou-Dahab et al, (1984) all working on

coriander plants,

As a conclusion, application of 60 kg N + 32 k. pEOS/fed'
could be recommended as the most desirable treatments to ohf-
ain high yield of volatile oils from both herb und seccds of

coriander plants,

VI.1l.4. N,P,K and total carbohydrates content in herb of

coriander plants

Data of Table (4) show that increasing N fertilizer from
O up to 60 kg N/feddan significantly increused N,P and K no
well as total carbohydrates contents of coriander herbs, It
is evident that the highest values of each are associated
with the highest used rate of N (60 kg N/feddan). Obtained
data are going in the same trend at both seasons. Such

results may be attributed to the increase in plant growth
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(lable 1) which inturn increased the efficiency of the
uptake of the plant to N,P and K. Obtained results are

in agreement with those reported by El-Gamassy and bl-
Sayed (1977) working on Coriander, Othman (1972) on fennel,
Hansen (1978) on different vegetables plants, Abd Alla et al.
(1981) on Spinach and Fatag (1984) on both of squash and
pepper plants, With repgard to the improving effect of
nitrogen fertilizer on the total carbohydrates conlent

of plant foliage obtained results are in confirmity with
those reported by Abou-Dahab et al. (1984) on Coriander,
©id (1980) on squash, Abd Alla et al. (1981) on Spinach
and Farag (1984) on both of squash and pepper‘p%gnts.

Concerning the effect of phosphorus fertilizer on N,P,K
and total carbohydrates content of herb,.data presented in
Table (4) clearly reveal that marked increases in this res-
pect are detected as a result of increasing phosphorus fer-
tilizer rate. It is clearly evident that the highest values
of minerals (N,P and K) and total carbohydrates contents of
coriander herb were obtained from plants treated with the
highest rate of P-fertilizer (48 kg P205/feddan). However,
differences between the highest two levels of P (32 and 48
kg P205/feddan) were not significant in the second seuson
only. This indicates that using a rate of 32 kg P205/feddan
will be more practical if the herb content of N,P,K and car-

bohydrates was taken in concern. Moreover, it is obvious
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also that the obtained data are going in the same trend

in the two seasons., The favourable effect of P-fertilizer
on mineral content of herb has been reported by Abou-Dahab
et al. (1984) and Hanafy (1984) working on coriander,Singh
and Singh (1970) on mint and Farag (1984) on both of squash
and pepper plants, With regard to carbohydrates content,
gimilar results were obtained by Hanafy (1984) working on
coriander, Mahmoud (1970) on mint and Farag (1984) on squash

and pepper plants.

Regarding the combined effect of N and P=fertilizers,
data illustrated in Table (4) clearly show that application
of the highest used level of nitrogen fertilizer (00 kg N/
feddan) with moderate level of P=fertilizers (32 kg P205/
feddan) gave the highest values of N,P,K and total carbohy-
drates content of coriander herb., Similar results were
reported by Decheva et al. (1980) working on mint, Omer
(1980) on Khilla (Ammi visnaga L.) and Farag (1984) on
squash and pepper plants regarding effect of N and P fer-
tilizers on plant mineral content. Concerning total carbo-
hydrates content, similar results were reported by Farag

(1984) on both squash and pepper plants.

It may concluded that, the application of 60 kg N + 32

kg P,0_/feddan seemed to be the most effective treatment

2%
for increasing the N,P and K as well as total carbohydrates

contents of coriander herb.



IV.1.5. N,P,K and total carbohydrates content of coriander

seeds

Data shown in Table (5) illustrate that increasing the
rate of N fertilizer from O up to 60 kg N/feddan signifi-
cantly increased NPK and total carbohydrates content of
coriander seeds, It is also obvious that the highest
values of such constituents in seeds are associated with
the highest level of N fertilizer (60 kg N/feddan). Such
enhancing effect was observed at both seasons of this exp-
eriment., Similar results were reported by Hanafey (1984)
working on coriander, Omer (1980) on khilla and Farag
(1984) on both squash and pepper plants, They stated that
the highesf values of N,P and K content are obtained when
high levels of li=fertilizer were used., With regard to the
carbohydrates content, obtained results are in agreement
with those of Abou-Dahab et al. (1984) ﬁorking on coriander,
Farag (1984) on pepper, and Khalil et al. (1985) on snap

beans,

Concerning the effect of P-fertilizer on N,P,K and total
carbohydrates content in coriander seeds, data in Table (5)
show that increasing P-fertilizer rates significantly inc-
reased NPK and total carbohydrates content of coriander
seeds compared with those of the control plants at both
seasons of this study. The data show also that the highest

values of such constituents were associated with the highest



Table (5): BEffect of different rates of nitrogen and phosphorus
+fertilizers on NPK and total carbohydrates content (/100 ¢

seed) of coriander plants,’

T ———— . ——————— ———————— T —— —— - —— T ——— _— —— - - —— ——————— ——— i ———— — ———— ——— " ——

Hertilizers

————————— - - Rt e ———

—————— - — {—— ——— ———— T —— — " —

carbohy-

T ——————— ———————— T ——— - —————— — T —— — i~ ——————— —

859
926
980
1021

899
1000
1102
1224

22
1032

1136
1242

930
1030
1141
1246

——————-—-——-—-—-—--——-a———————-————-—--———-—-—-—._——-—---‘-——-——_———-——-'—-—-o-—

N FO% x p

kiz/fed.kg/fed.

0 1780 674
20 1860 686
40 0 1930 696
60 1990 707

0 1840 690
20 - 1970 721
40 2110 749
60 2260 775

0 1885 704
20 - 1995 732
40 2125 760
50 2245 784

0 1920 716
20 ai 2020 1738
40 2130 760
60 2240 784

£.5.D. 1 % 31 22

C kg N/fed, 1886 . 696

20 kg N/fed., 1961
40 kg N/fed, 2073
O ko N/fed, 2183

TS S S D D i S W D S . S U - - S - o "¢ = - - Lt b T p——

T —————————— — " — o —— TN N i v e v 0 — o~ — —— o

O kg Py05/fed.1890.
16 kg P205/f’ 2045

32 kg PEOS/f‘ 2062
48 kg P205/f. 2077

- 3078

carbohy- 3
drates.
813 1830
880 1915
934 1990
977 2040
851 1900
958 2040
1062 2180
1176 2310
871 1950
981 2070
1079 2180
1196 2300
879 1980
981 2100
1086 2210
1192 2300
23 27
853 1915
950 2031
1040 2140
1135 2237
12 o7
901 1943
1012 2107 ¢
1031 2125
1034 2147/
12 27

—--.-...---——————--——--—————--———————-————-—-o-—-———————---—-.————.....-n—_.-....._——._-



IV, 1.6, Volatile o0il components of coriander seeds :

The analysis of volatile oil and determination of the
percentage of the main componentswhich were carried out
by Gas liquid chromatography showed that 15 different com-
pounds may be recognized., The most important constituents
of 0il which were taken in consideration are,~{ -pinene,
B-pinene, dipentene, P-cymane, d-linalool and geraniol,
such components represented more than about 90 % of seeds
0oll content. Data presented ut Table (6) show the effect of dif=-
ferent ratesof N and P fertilizers and their combination
on volatile oil compounds of coriander seed oil. Concern-
ing effect of N fertilizer rate on different detefmined oil
fraction, it is evident that each of € -pinene, B-pinene,
P-cymene and dipentene were gradually decreased with inc-
reasing level of N application where the highest seed oil
content of such constituents are observed with the control
treatment (0 kg N/feddan). While the lowest content in this regard
associated with the highest used rate of nitrogen GO ks N/fed.)
Regarding the effect of nitrogen fertilizer rate on d-linslool
of seed oil content, it is evident that increasing N fertilizer
rate increased d-linaloel compound up to highest used level,
lioreover, the geraniol in oil seed content was also increased

with increasing N fertilizer rate, but up to 40 kg Ii/feddan.

With regard to the effect to P-fertilizer rate on the

volatile oil components of seed, the same data show that both
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lable (6): Effect of different rates of nitrogen and phosphorus
fertilizers on volatile oil components as percentage

of coriander seeds,

S R S S 0 D W S —— — —— — W — — ——— ———— —— - — ——— — T —— " — = ———————— T — ————

Fertilizers Volatile o0il
N P20 ol - B- P:- -Di;e;l- d- ) Geran-
kg/fdd.kg/fed.pinene pinene cymene tente linalool iol
0 T«O7 7.62 9.81 323 5T el3 3.64
20 0 6.81 8.21 9.60 0.70 61.45 3.52
60 0.07 3.20 3.10 1,16 82,10 264
0 533 5.35 11,18 3.41 61.51 3.93
20 - 3.29 4,19 b.14 5.69 65.86 4,38
g0 16 5,01  3.61  7.13 2,73 . 66.76 5.0l
60 3.39 3.53 5+29 597 70,86 3.90
0 7.67 6.35 7.10 0.69 62.89 4.18
20 32 4,51 6,76 6.98 0,20 bT»28 3.60
40 0.48 9.76 13.69 2,38 69.86 4,64
60 115 4,79 7.36 0.98 T3:28 4.10
0 0.30 8.02 5.42 3.597 65.73 4,10
20 ©.96 3.31 9.92 1,30 68.93 542
40 ¥ 3.52  2.05  4.10 7.33 70,04 3,22
00 1.90 010 10.45 2.88 T2.15 4,01
0 5.09 0.84 8.38 2.68 6l.82 3,71
20 5.39 5.90 8.16 1.97 65.88 4,23
40 3.81 6.45 7.63 3.39 67.85 4,24
60 1.78 2,90 6.55 2ilH T4.85 3.54
0 5.04 7.36 7.02 1.55 66 .35 3.34
16 4,26 4.17 T.44 4.45 66,25 4,31
32 3.60 6.92 8.78 1,06 68.33 4.24
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of of =pinene and B-pinene constituents were decreased

with increasing P-fertilizer rate., The control treatment
showed the highest content in this respect. However, both
of P-cymene and dipentene were slightly increased with P-
fertilizer application compared with the control treatment,
Where either 106 kg P205/feddan in case of Dipentene or 32
ke P205/feddan in case of P-cymene gavq“ the highest values
in this respect. With regard to d-linnlool compound of
coriunder seed oll, dutan at the same Table show thatl using 48
kg P205/feddan resulted in the highest content -

in this respect. Moreover, similar results may be observed
in case of geraniol compound, but only when P-fertilizer was

e

used at 16 = 32 kg P205/feddan.

Regarding E the combined effect of N and P-fertilizers on
hoth compounds of o =-pinene and B-pinene of coriander seed
0il, no clear trend may be detected where most of the used
fertilizer rates and their combination did not show- " a rem-
arkable increase in this respect: '"However, on the contrary the
control treatment showed the highest values of such compounds,
The same data show that concerning P-cymene compound of seed
0oil content, it is evedent that using 40 kg N/feddan combined
with 32 kg P205/feddan showed the highest value compared with
other treatments., Luoreover, using 40 kg N combined with 48
P205/feddan resultgd in the highest dipentene compound. Con-

cerning - d-=linalool and geraniol compounds of coriander seed



oil, data showed that the highest content of both compounds
are obtained from seed oil of plants fertilized with 20 - 40
kz N and 16 - 32 kg P205/feddan. Obtained results are in
agreement with those reported by Abou=Dahub et nl. (19:4)
regarding the effect of N and P fertilizer on the d-=linalonol
content of coriander seed o0il, they reported that the highest
used level of both N and P fertilizer was associated with the

highest linalool compound of seed oil of coriander.

Finally, it may be concluded that when x -pinene and B=-
pinene are considerable, neither NNOT P-fertilizer are of
economic effect in this respect. Iloreover, when P-cymene
compound is needed, it is advicable to fertilize coriander
plants with 40 kg N and 32 kg P205/feddan to obtain seeds of
the highest values in this respect. Moreover,application of
40 kg N + 48 kg P2O5/feddan may be recommended when dipentene
compound is required, The d-linalool compound which represented
the major compound of seed volatile oil of coriander (60 - 80 %)
and also the geraniol compound which were clearly affected by N
and P fertilizers rate may be extracted from coriander seeds
0il at the highest possible values when plants were fertilized
with 40 - 60 kg N combined with 16 - 32 kg Péos/feddan. Hence,
such treatment may be recommended as the most suitable ferti-

lization program of coriander production for seed oils extraction



V.2, Second Experiment :

Effect of different rates of GAB' NAA or CCC foliar
spray on vegetative growth of coriander plants herb and

seed yield as well as its chemical constituents.

IV.2.1. Vegetative growth of plants :

Data presented in Table (7) show that the different
rates of growth regulators used in this experiment, except
those of CCC, significantly increased plant height, moreover,
plant fresh weight and dry percentage in herb were signifi-
cantly increased than the control treatments, It is also
evident that the highest values of mentioned éﬁaracteris-
tics were obtained at 100 = 200 ppm of GA3 except for
dry weight which showed its highest values at 50 or

100 ppm GA and 1000 or 2000 ppm of CCC, However,

difference:between the highest two levels of GA (100 and
200 ppm) were not significant. In this respect, GA3 at

100 ppm was the most effective treatment, since it was
associated with the highest values in general, Table (1)
clearly shows also that obtained results are going in the
same trend at both seasons of this work, Many lnvestipgators
working on the effect of GA3 foliar spray on vegetative
crowth of different leafy crops among them, Ahmed and

#id (1975) working on fennel, caraway, anis and cumin,

Shoushan et al. (1980) on adonis, and El-Mazny and Badran

(1984) on cumin, They reported that GA3 spray increased plant
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height. Regarding the improving effect of different
rates of GA3 on plant fresh weight and dry matter per-
centage, similar results were obtained by James and
Sciuchetti (1964), oOn datura, Shah and Srivastiva
(1967) on digitala, Abou-Zeid and Sherbeeny(1974) on

Chamomile and Shoushan et al. (1980) on adonis.

Obtained results at Table (7) indicate also thuat
using 150 ppm of NAA is enough to obtain the hishest
values of the studied vegetative growth characters,
such results are in agreement with those reported by
Shoushan et al. (1980) on adonis, Vandysheva (1953)
on Sage and Farag (1984) on both squash and pepper

plants .

Reg@rding the effect of different concentrations of
CCC spray on plant growth of coriander plants, data in
Table (7) show also that increasing the concentration
of foliar spray of CCC especially at 1000 ppm increased
fresh weight of plant and dry matter percentage of herb
than those of control plants, but decreased plant height.
These findings are in agreement with those of Jibou-Zeid
and Sherbeeeny (1971) working on chamomile, Ahmed and
Bid (1975) on some umbelliferae plants, Waglarz (1983)

on coriander and Shedeed et al., (1984) on mint plants,



From previous data, it can be concluded that the foliar
spray of GA3 at concentration of 100 ppm, NAA at 150 ppm
or CCC at 1000 ppm on coriander plants (three times start-
ing 20 days after seed sowing and at two weeks intervals)
resulted in the highest values of vegetative growth char-

acteristics,

IV.2,2, Fresh herb and seed yield of coriander plants and

quality of seeds @

Data shown in Table (8) and Fig. (3) illustrate the
effect of different rates of GA3, NAA and CCC foliar app-
lication on fresh herb and seed yield/feddan as well as
seed index, It is obvious that high used levels of growth
substances significantly increased all studied yield char-
acteristics, Such improving effect is .clearly evident at
both seasons of this experimental'work.‘ It is also obvious
that foliar spray of 100 ppm of GAB' 150 ppm NAA or 1000
ppin CCC, resulted in the highest values of herb and seed
yield as well as seed index., Concerning effect of GA3 on
herb yield, similar results were obtained by James and
Sciuchetti(1964) on datura, Shah and Srivastava (1967)
on digitala, Abou-Zeid and Sherbeeny (1974) on chamomile
and Shoushan et gl. (1980) on adonis, Regarding the effect
of GA3 on seed yield and quality, El-Mazny and Badran (1984)
on cumin, and Farag (1984) on both squash and pepper plants
reported that GA3 foliar spray on such crops increased total

seed yield and improved size and weight of 100 seeds.
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Regarding the effect of NAA on herb yield, obtained

results are in agreement with those of Shoushan et al.
(1980) on adonis, Zaki et al. (1981) on tomato, Abd Alla
et al. (1984) on pepper and Farag (1984) an both squash
and pepper plants. Concerning the effect of NAA on seed
yield and quality, Shoushan et al., (1980) on adonis,
Vandysheva (1983) on sage and Farag (19¢4) on squash and
pepper plants stated that NAA foliar spray promoted seed

production and improved seed quality.

Respecting the effect of CCC on fresh herb yield, obt-
ained results in this work are in accordance with those
of Waglarz (1983) on coriander, Abou-Zeid and Sherbeeny
(1971) on chamomile, Shedeed et al. (1984) on mint, Abd-
Alla et al. (1979) on squash and snake cucumber and Zaki
et al. (1979) on tomato. With regard to the effect of
CCC on seed yield and seed quality, obtained results are

in accordance with those reported by Waglarz (1983) on

coriander and Ll-ilazny and Badran (1984) on cumin.

Finally, it may be concluded that foliar spray of 100
ppm GAB’ 150 ppm NAA or 1000 ppm CCC on coriander plants
may be recommended for getting the highest yield either
as fresh herb (ton/feddan) or seed (kg/feddan) with better

geeds,



IV.2.3, Volatile oils content and total carbohvdrates

perconage in herb of coriander plants :

Data presented in Table (9) and Fig. (4) show clearly
that the highest concentrations of each of GAq (100-200
ppm), NAA (150-200 ppm) and CCC (1000 - 2000 ppm) signi-
ficantly increased the volatile oils percentapge and total
0il content as well as percentage of total carbohydrates
in coriander plants herb., Obtained results show the same
trend at both seasons of this study., Data show also that
increasing NAA level more than 150 ppm or CCC level more
than 1000 ppm was of insignificant effect on volatile oil
and total carbohydrates content of coriander Blant herb,

In this concern, Abou-Zeid and Sherbeeny (1974) working

on chamomile stated that increasing GA3 level increased
volatile oils content, however 75 ppm level was more eff-
ective, Eid and Ahmed (1976) working on basil and Bosila
and Udalozg (1977) on mint, reported similar results., More-
over, Amrutavalli (1979) on coriander, Farag (1984) on both
of squash and pepper, Khafagi et al., (1986)on both of bean
and cowpea and Sharaf et al. (1986) on bean plants, indic-
ated that GA3 spray at 50 or 100 ppm enhanced the accumul-
ation of total carbohydrates in plant foliage. Obtained
results, regarding the effect of NAA spray on volatile oils
content of herb are in agreement with those reported by Koseva

and Stanev - (1978) and Bosila and Udalova (1977) all
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working on mint plants. Moreover, Farag (1984) found
that NAA at 100 ppm increased sugar concentration in

leaves of squash and pepper plants,

The remarkable enhancing effect of 1000 ppm of CCC
on volatile oils and total carbohydrates content of
coriander herb was also reported by Waglarz (1983) on
coriander, Eid and Ahmed (1976) on cumin and Shedeed
et al, (1984) on mint. They stated that the foliar
spray of CCC improved oil content of plant herb, Jith
regard to the effect of CCC spray on total carbohydrates
content, El-Baz et al. (1979) working on potato, Zaki
et al. (1979) on tomato and Mahmoud (1983) on pepper,
all found that high levels of CCC spray (1000 or 1500

ppm) increased total carbohydrates content,

Therefore, such concentrations of GA3 (100 ppmn), NAA
(150 ppm) or CCC (1000 ppm) could be recommended as the
most practical and effective levels for increasing the
yield of volatile oils and percentage of carbohydrates

of coriander herbs,

IV.2.,4, Volatile oils content and total carbohydrates

percentaze of coriander seeds

Data illustrated at Table (10) and Fig. (4) show the

effect of different concentrations of some growth regula-

tors on volatile oils percentage and oil yield and total
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carbohydrates percentage of coriander seeds. Such data
clearly reveal that the volatile oils percentage, total

oils yield and total carbohydrates percentage of coriander
geeds significantly increased with increasing GA3 concentr-
ations (up to 100 ppm), NAA (up to 150 ppm) and CCC (up to
1000 ppm) more than those of control and other treatm:nts

at both seasons of this work. It is also evident that the
highest level of GA, (200 ppm) decreased the volatile oil
percentage and consequently oil yield comparing to 100 ppm
level, while higher concentrations of either NAA (200 ppm)

or CCC (2000 ppm) gave slight increments in this respect

but without significant differences. Therefore, spraying
coriander plants with 100 ppm of GAB, 150 ppm\;f NAA or 10C0
ppm of CCC could be considered as adequate levels to increase
volatile oils and total carbohydrates content in gseeds of
coriander plants. Respecting the volatile oils content of
seeds as affected by GA3 foliar spray, similar results were
obtained by Kaul and Kapoor (1982) working on dill, Abou-Zeid
and Sherbeeny (1974) on chamomile and Ahmed and Eid (1975)

on some umbelliferae plants. With regard to the effect of

GA. on total charhohydrates content of seed, obtained results

3
are confirmed by those of Farag (1984) on fruits of pepper

and Sharaf et al. (1986) on seeds of bean and rice plants.

The improving effect of NAA as follar spray, especially

at moderate concentration (150 ppm) on seed volatile oils



yield, was due to obtained higher volatile oils percentage,
higher seed yield and consequantly oil yield. The higher
accumulation of total carbohydrates in seeds as a result
of spraying plants with NAA was found by Zaki ¢t ol. (1981)
in tomato fruits and Farag (1984) in both of squash and

pepper seeds.

The superiority of seeds bearing volatile oil produced
from plants treated with CCC was found by Waglarz (1983)
on coriander, Abou-Zeid and Sherbeeny (1971) and Haikel
and Badr (1982) both on chamomile,

Concerning the effect of CCC on total carbohydrates
content in seeds, obtained results in this respect are
in confirmity with those reported by Zaki et al, (1979)
working on tomato, kl-Baz et al. (1979) on potato and

Mahmoud (1983) on pepper.

From previous data, it may be concluded that foliar
spray (three times, starting 20 days after seed sowing
and at intervals of two weeks) of GA3, NAA or CCC at con-
centrations of 100, 150 or 1000 ppm, respectively, were
effective to obtain high values of volatile oils yield

and carbohydrates content in coriander seeds.



yield, was due to obtained higher volatile oils percentage,
higher seed yield and consequantly oil yield. The higher
accumulation of total carbohydrates in seeds as a result
of spraying plants with NAA was found by Zaki ¢t =1. (1981)

in tomato fruits and Farag (1984) in both of squash and

pepper seeds.

The superiority of seeds bearing volatile 0oil produced
from plants treated with CCC was found by Waglarz (1983)
on coriander, Abou-Zeid and Sherbeeny (1971) and Halkel

and Badr (1982) both on chamomile,

Concerning the effect of CCC on total carbohydrates
content in seeds, obtained results in this respect are
in confirmity with those reported by Zaki et al. (1979)
working on tomato, El-Baz et al. (1979) on potato and

Mahmoud (1983) on pepper.

From previous data, it may be concluded that foliar
spray (three times, starting 20 days after seed sowing
and at intervals of two weeks) of GA3, NAA or CCC at con-
centrations of 100, 150 or 1000 ppm, respectively, were
effective to obtain high values of volatile oils yield

and carbohydrates content in coriander seeds.



IV, 2.5. Volatile o0il components of coriander seeds :

Data presented at Table (11) illustrate that each of

&« -pinene, B-pinene and geraniol compounds of coriander sced
0il were decreased as a result of different used concentra-
tions of either GAB' NAA and CCC foliar spray except 500 ppm
of CCC which showed the highest values of B=~pinene in this
respect, Similar results may be detected from the same data
rearding P-cymene compound where all used concentrations of
different used growth regulators were uneffective in this
regard except 500 ppm of CCC gpray which clearly showed the
highest wvalues of this compound:. Contra results may be rec-
ognized regarding dipentene and d-linalool compounds which
showed higher values with different used concentrations of
such used growth regulators compared with control treatment,
It is also evident that the highest values of d-linalool com-
pound may be recognized with 100 = 200 ppm GA3, 100 = 150
ppm " NAA, and 1000 - 2000 ppm  CCC foliar spray. Such
dbtained results of different volatile o0il components of
coriander seed oil show that different rates of some growth
regulators i.e. GA3, NAA, and CCC foliar spray were of variable
effect on such components where some of them were decreased

(a(—pinene, B=pinene, and geraniol)others were not affected as
P-cymene and the later as dipentene and d-linalool were clearly
increased., These results are in conformity with those repor=-

ted by Kaul and Kapoor (1962) on'dill and
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Table (11): Lffect of different rates of GAB’ NAA or CCC foliar
spray on volatile oil components as percentage of

coriander seeds,

[ —————————————— ettt e e e ————————————— -

Treatments Volatile oil fraction
ol - B P (l= -
ppm pinene pinene cymene Dipentens ,;,.1001 niol
0 Lo TH 4,79 7.36 0.98 73.28 4.10
25 1.40 .22 T7.80 1.56 73.34 3.60
GA3 50 1.03 3.81 6.41 1.70 74.06 3.60
100 1.40 3.50 T.22 2,00 76.54 3.12
200 1.40 1.40 T.40 122 T7.39 4.00
50 1.40 4.20 T.65 1.04 73.84 3,52
100 1-66 4000 7-24 1034 7:‘) 96 3- 3l
NAA 150 1.64 3.92  7.30 1.86 75,18 3.40
200 1.56 3.60 T.15 1.41 74.73 3.62
250 1.32 4,26 T.71 1.54 73.44 3.6
_ 500 1,60 o R 10,22 1.88 72.85 4,06
CCC 1000 1.68 3.44  T7.06 1.66 77.82 3.11

————————— - — T —— T —— ———— T —— T —— — T — o ——— — "



Abou-Zeid and Sherbeeny (1974) on chamomile regarding
effect of GA3 on seed cil compounds; Abou-Zeid and
Sherbeeny (1971) reported also similar results regarding

the effect of CCC foliar spray on the chamomile seeds oil

components,

As a general conclusion, 1t is advicable to spray
coriander plants three times at 3,5 and 7 weeks after
seed sowing with 100 - 200 ppm GAB' 100 = 150 ppm of NAA,
or 1000 - 2000 ppm CCC, as folliar spray to obtain seeds
volatile oil bearing high values of different components

especially d-linalool and dipentence.



