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ABSTRACT: A field experiment was conducted during two growing
seasons to study the effect of foliar application of potassium
dihydrogen orthophosphate (KH2POa) at different concentrations; O,
1000, 2000, 3000, 4000 ppm, and sowing date (15" October, 1%
November and 15" November) on the growth, fruit yield, and
essential oil productivity of coriander (Coriandrum sativum L.).
Among the three sowing dates tested, plants sown on 1% November
recorded the best results regarding all characteristics during both
seasons, except for plant height during the second season only and
stem diameter during both seasons which were significantly increased
for the plants sown on 15" October. Plants grown on 15" October
significantly surpassed those grown on 15" November in most of the
studied parameters. Foliar application of KH2POs4 fertilizer exhibited a
significant effect on plant height, branch number/plant, stem diameter,
umbel number/plant, fruit dry weight per plant and per fed, harvest
index, essential oil percentage and essential oil yield per plant and per
fed. The highest concentration of KH2PO4 (4000 ppm) showed the
best results of all studied parameters comparing to the control and the
other concentrations in both seasons. The best results were noticed in
the plants grown on 1% November and treated with potassium at 4000
ppm in all parameters except for plant height which achieved the best
combination when plants were sown on 15" October and treated with
potassium at 4000 ppm.

Key words: Coriander, Coriandrum sativum, potassium, essential oil,
sowing date.

INTRODUCTION

Annual erect coriander plant
(Coriandrum sativum L.) is cultivated and
produced worldwide for culinary, aromatic
and medicinal uses. It is also commonly
referred to as coriander when grown for its
herbs, and is used in many foods. The
essential oil extracted from the fruits of
coriander (common as seeds) has many uses
(Diederichsen, 1996). Ground coriander
seeds are used as a spice, for example in the
preparation of curry. The essential oil is one
of the main flavor compounds in gin.
Additionally, coriander essential oil is used
to flavor bread, sauces, soups, canned goods
and desserts. It has shown antimicrobial

characteristics on the growth of some fungi
and bacteria such as FEscherichia coli,
Yersinia  enterocolitian,  Staphylococcus
aureus and Rhodotorula sp. as they
completely banned under in vitro conditions
(Elgayyar et al., 2001). The essential oil of
coriander is most commonly extracted from
the fruits by either hydro or steam
distillation. It was found that the content of
essential oil in coriander seeds ranges
between 0.125 and 1.90% (Jeliazkova et al.,
1997; Lenardis et al., 2000; Ayanoglue et
al., 2002; Gil et al, 2002), and main
ingredient of the essential oil is linalool, it
ranges from 40 to 82.9% of the oil (Machado
et al., 1993; Diederichsen, 1996 and Pino et
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al., 1996). The other main components of
seed oil are pinene, terpinene, camphor,
geranyl acetate, geraniol, borneol, terpine-4-
ol, terpineol, citronellol and nerol, and
limonene (Pino et al., 1996 and Gil et al.,
2002).

Potassium plays an important role in
various functions of plants: enzyme
activation, photosynthesis, osmotic potential,
protein synthesis, and as anti-ion to organic
bio-polymers and inorganic ions (Britto and
Kronzucker, 2008). With  potassium
deficiency, photosynthesis and nitrogen
uptake were decreased (Peuke et al., 2002).
Cao et al. (1993) reported that absence of
potassium and ammonium inhibited root
development in Arabidopsis and this
influence could be counteracted by
potassium  possibly via activation of
ammonium assimilatory enzymes (Hagin et
al., 1990). Managing root of vegetables is
somewhat more difficult than Ileafy
vegetables because of the nutrient
requirements of a plant change during the
different phases of plant growth. From seed
germination to root development, the plant
needs are fairly constant. At the start of
rooting, it needs more potassium. At this
stage, potassium can be added to the
agricultural soil or as a foliar application,
which is authenticated by some researchers
as a very effective method to nourish the
plant during the phase of intensive growth
(Chauduni and De, 1975 and Giskin et al.,
1984). Leafy vegetables will be ready for
foliar nutrition when the leaf expansion has
reached an acceptable leaf area. Potassium
dihydrogen  orthophosphate  (KH2POa4),
synonym potassium dihydrogen phosphate or
monopotassium phosphate, is widely used as
a foliar nutrient for plant growth. Many
investigations showed that potassium is a
strong mobile element that did not show a
significant difference between soil and foliar
supplies (Fan and Moshe, 2002; Awad et al.,
2014 and Pande et al., 2014).

Changes in essential oil yield and
composition have been reported to be
influenced by cultivars and sowing dates

(Rangappa et al., 1997) and environmental
conditions (Gil et al., 2002). The sowing
date was found to affect plant biomass but
not seed yield (Gil ef al, 1999). A delayed
date of planting accelerates subsequent
development stages and shortens the entire
plant vegetative growth period (Carrubba et
al., 2006), thus reducing yields (Luayza et
al., 1996; Carrubba etal., 2006 and
Zheljazkov et al., 2008). Decreased yield of
coriander plants as a result of delayed
sowing is due to poor bud growth and lower
yield components (Carrubba efal., 2006),
that depend on plant’s response to sunlight
and the length of the day (Diederichsen,
1996 and Weiss, 2002). Thus, regardless of
the grown species, the sowing date is
considered to be a cost-free element in any
vegetable production technology.

The purpose of this study was to
determine  the effect of potassium
dihydrogen orthophosphate and different
sowing dates as well as their interaction on
growth, fruit yield and essential oil
productivity of coriander (Coriandrum
sativum L.) plants.

MATERIALS AND METHODS

This study was based on the results of an
experiment on coriander designed at the
Department  of  Floriculture,  Assiut
University, Egypt. Field trials were carried
out during 2018/2019 and 2019/2020
seasons, on a field at the Floriculture
Experimental Farm (N- 27.252° E-31.09°).
Maximum and minimum temperatures, as
well as the relative humidity of the research
location =~ were  obtained from  the
Meteorological Station at the Exper. Farm,
Fac. of Agric., Assiut Univ. (Table, 1). The
experiment was set up on a clayey soil. The
soil physical and chemical characteristics of
the experimental field were analyzed before
the application in compliance with the
methods cited by Jackson (1973) and Black
et al. (1982), as shown in Table (2).

The aim of this investigation was to
study the influence of potassium dihydrogen
orthophosphate (KH2PO4) (EI-Nasr Co. for
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Table 1. Monthly average of metrological data of the experimental farm during 2018,

2019 and 2020 years.
2018 2019 2020
Months Temperature Humidity Temperature Humidity Temperature Humidity
°0) (%) °C) (%) °C) (%)
Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
Jan. 20.2 7.4 90.1 393 21.0 4.1 869 412 232 7.1 87.5 41.0
Feb. 244 8.2 823 377 234 6.7 784 367 265 8.2 85.1 37.6
Mar. 28.6 9.3 748 282  26.0 8.6 834 342 300 116 794 292
Apr. 32.2 13.7 70.8 264  33.1 14.3 694 215 31.5 13.6 722 269
May. 359 182 594 199 379 19.0 585 19.3 39.2 20.0 57.8 18.4
Jun. 387 219 566 195 533 224 603 19.6 404 226 568 220
Jul. 404 234 613 198 404 242 649 247 371 232 732 295
Aug. 381 23.0 655 271 390 228 694 278 382 223 692 295
Sep. 33.1 197 680 279 363 203 777 319 369 209 781 323
Oct. 34.1 18.5 727  29.6 362 180 775 322 331 25.5 793 332
Nov. 26.2 10.2 824 355 298 14.2 83.5 386 294 143 824 392
Dec. 22.8 9.0 91.1 414 234 8.0 92.1 450 237 8.3 847 427
Table 2. Physical and chemical properties of the soil used at the beginning of the
experiment (average of both seasons).
Particle size s
distribution 2 3 -~ & Soluble ions (meq/l, soil paste)
(%) te 3 : 3 3
g 7 &% S f:; Anions Cations S & £
= 3 gL B & z = %
Tz F { @82 £ _ w08 ot oo, . £ §
& @n @) E : S E E‘D @) 8 (i) % 6 %‘3 2 M = =~ =
& E = o
2
)
235 270 495 & 771 1.13 1.85 1.87 352 - 474 3.05 5.10 0.62 1.40 4.09 0.85 0.31 0.31
O

Intermediate Chemicals [NCIC], Egypt) and
sowing dates as well as their interaction on
growth, fruit yield and essential oil
productivity of coriander plants. Coriander
seeds were obtained from Agricultural
Research Center, El-Dokki, Giza, Egypt.

The experiment consisted of 36 plots in
three replicates (3 sowing dates x 4 KH2PO4
concentrations x 3 replicates) consisting of
split-plot design; the main plots were sowing
date and the sub-plots were potassium
dihydrogen orthophosphate concentrations.
Each plot was 2 m? and contained 3 rows
with 36 plants, the distance between hills
was 25 cm, and each hill contained 2 plants.

The seeds of coriander plants were sown in
three different interval dates which were 15™
October, 1% November and 15" November
for the two experimental seasons. Plots were
irrigated directly after planting and after that,
they were irrigated regularly at 15-day
intervals.

Each experimental unit received the
correspondent foliar application of potassium
dihydrogen orthophosphate including the tap
water (control), 1000, 2000, 3000 and 4000
ppm. The foliar application of the different
treatments started 45 days after sowing at the
rate of 5 liters from the correspondent
treatment per experimental plot divided into
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4 repeated times at two-weeks interval.
Routine agricultural practices were carried
out as wusually practiced in coriander
cultivation unless otherwise stated. Samples
were selected randomly from plants of each
plot and data were recorded as follows:

All coriander plants were harvested at
the beginning of May when fruits became
sufficiently hard. Ten random samples were
taken from plants of the middle of the plot
and data were recorded on plant height (cm),
branch number/plant, stem diameter (mm),
umbel number/plant, fruit dry weight/plant
(g), fruit dry weight/fed (kg), essential oil %,
essential oil yield/plant (ml) and essential oil
yield/fed (liter). Harvest index was
calculated by the following formula
(A.0.A.C., 1990):

FY
BY

Where, HI = harvest index (%), FY =
fruit yield (kg) and BY = biological yield =
dry weight of whole plant (kg).

HI= x 100

Dried samples of coriander (100 g) were
subjected to hydro-distillation for 3 hours
using the Clevenger apparatus for essential
oils extraction (Clevenger, 1928) in which
water is heated to produce steam, which
carries the most volatile chemicals and
aromatic material. Essential oil is usually
floated on the surface hydrosol (a component
of distilled water). Extracted essential oil is
stored in a clean Eppendorf glass, in the dark
at 4 °C. Essential oil yield in the dried
fruits/plant and essential oil yield/fed were
calculated.

Data obtained were subjected to the
statistical analysis using the “F” Test
(Snedecor and Cochran, 1989) and L.S.D.
values for the comparison between means of
the different treatments according to Steel
and Torrie (1982). Statistical analysis was
performed using Statistix 8.1 program

RESULTS AND DISCUSSION

Data presented in Tables (3, 4 and 5)
show that sowing date had a significant
influence on plant height, branch

number/plant, stem  diameter, umbel
number/plant, fruit dry weight/plant (g), fruit
dry weight/fed (kg), essential oil percentage,
essential oil yield/plant (ml) and essential oil
yield/fed (I). Meanwhile, the harvest index
percentage showed no significant response to
the different sowing dates during both
seasons. Among the three sowing dates
tested, plants sown on 1% November
recorded the best results regarding all studied
characteristics of coriander plants during
both seasons, except for plant height during
the second season only and stem diameter
during both seasons which were significantly
increased for the plants sown on 15%
October. Plants grown on 15" October
significantly surpassed those grown on 15%
November in almost all parameters.

The data reveal that plants grown on 1
November reached 111.96 cm height in the
first season and were characterized by more
branches (9.39 and 9.48 during both seasons,
respectively). Umbel number/plant was
significantly improved by early sowing in
November (33.46 and 33.23 during both
seasons, respectively). Plants grown on 1%
November produced significantly higher
fruit dw/plant (37.73 and 36.60 g) and fruit
dw/fed (1131.90 and 1097.90 kg), in both
seasons, respectively. A similar effect was
noticed in essential oil productivity
parameters as inferred from essential oil
percentage, essential oil yield per plant and
essential oil yield per fed, in both seasons.

Date of sowing is an important
management factor for almost all seed spices
including coriander. Changing in sowing
time leads to a significant change in weather
microclimate (Fig., 1) and subsequently the
performance of the crop. In addition, the
physical environment has a profound
influence on growth, biomass partitioning
and ultimately the yield of coriander.
Temperature, humidity and other
meteorological factors may individually or
collectively limit the plant growth and
productivities. Time of sowing controls the
crop phonological development along with
the efficient conversion of biomass into
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Table 3. Effect of different sowing dates and foliar applications of potassium dihydrogen
orthophosphate on plant height, branch number/plant and stem diameter of
coriander during 2018/2019 and 2019/2020 seasons.

Sowing KH:2PO4 Plant height (cm) Branch number/plant  Stem diameter (mm)
dates (ppm) 2018/2019  2019/2020 2018/2019 2019/2020 2018/2019  2019/2020
Control 89.92 91.72 5.96 6.06 6.88 6.95
1000 110.98 113.20 6.37 6.48 7.19 7.26
15" October 2000 117.01 119.35 6.44 6.55 737 7.44
3000 119.32 121.71 6.78 6.90 7.94 8.02
4000 121.40 123.83 6.81 6.93 8.12 8.20
Mean 111.73 113.96 6.47 6.58 7.50 7.58
Control 99.15 97.16 9.08 9.17 6.86 6.98
1000 113.77 111.34 9.15 9.24 6.91 7.03
1 November 2000 113.61 111.55 9.20 9.29 7.10 7.22
3000 116.29 113.97 9.73 9.83 7.29 7.41
4000 117.00 114.66 9.81 9.91 7.55 7.68
Mean 111.96 109.72 9.39 9.48 7.14 7.26
Control 80.67 83.09 4.86 4.91 3.98 3.96
1000 84.17 86.69 5.24 5.29 4.13 4.11
15" November 2000 84.38 86.91 5.63 5.69 4.29 4.26
3000 87.67 90.30 6.05 6.11 439 436
4000 93.30 96.10 6.15 6.21 4.53 4.50
Mean 86.04 88.62 5.59 5.64 4.26 424
Control 89.91 90.66 6.64 6.71 591 5.96
Means of 1000 102.97 103.80 6.92 7.00 6.07 6.13
KH:PO 2000 105.00 105.86 7.09 7.18 6.25 6.31
concentrations 5 107.76 108.66 7.52 7.61 6.53 6.60
4000 110.57 111.53 7.59 7.68 6.73 6.79
LSD 0.05 Sowing dates 2.55 2.59 0.12 0.36 0.03 0.18
KH:PO4 2.24 2.27 0.09 0.09 0.06 0.06
Interaction 3.88 3.94 0.16 0.16 0.11 0.10

* L.SD values to compare the means under the same level of sowing date, and values between parentheses
to compare the means under different levels of sowing date.
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Table 4. Effect of different sowing dates and foliar applications of potassium dihydrogen
orthophosphate on umbel number/plant, fruit dry weight/plant, fruit dry
weight/fed and harvest index of coriander during 2018/2019 and 2019/2020

seasons.
Sowing KH:PO, nun:JbI:rl')/;llant Fruit l?;’)\’/plant Fruit dw/fed (kg) Harvest index (%)
dates (ppm) 2018/ 2019/ 2018/ 2019/ 2018/ 2019/ 2018/ 2019/
2019 2020 2019 2020 2019 2020 2019 2020
Control 2526 2492 2638 2602 79150 780.72 58.15  57.50
1000 2690 2654 29.18  28.80 87530 863.88 61.87  61.14
15% October 2000 26.87 2651 3052 30.12 91550 90349 6729  66.47
3000 27.88 2751 3261 3217 97820 96498 7197  70.98
4000 28.87 2849  34.10  33.65 1023.00 1009.59 75.54  74.55
Mean 27.16 2679 3056 3015 916.80 90450 6696  66.13
Control 2290 2273 31.83  30.88 955.00 92635 68.74  66.68
1000 34.67 3443 3560 3453 1068.00 103596 7444 7221
1% November 2000 3527 3504 39.03 3786 1171.00 113587 79.94  77.54
3000 36.67 3643  39.87 3867 1196.00 1160.12 8553  82.97
4000 3779 3754 4231 41.04 126933 123125 9824 9529
Mean 3346 3323 3773 3660 1131.90 1097.90 8138  78.94
Control 1270 13.00 2747 2811 824.00 84332 57.67  59.06
1000 1324 1355 2830 2896 849.00 868.83 58.50  59.93
15 November 2000 13.72 1404 29.19 2986 875.60 89591  63.58  65.03
3000 1422 1455 3092  31.64 92750 949.19 68.60  70.25
4000 1474 1508  33.06 33.82 991.70 101472 7541  77.16
Mean 13.72 1404 2979 3048 893.60 91430 6475  66.29
Control 2028 2022 2856 2834 85690 850.10 61.52  61.08
Means of 1000 2494 2484  31.03 3076 930.80 922.80 64.94  64.43
KH2PO4 2000 2527 2520 3291 3261 98740 97830 7027  69.68
concentrations 3, 2626 2616 3446 3416 1034.00 102490 7537 7473
4000 27.13  27.04 3649  36.17 109470 108520 83.06  82.33
LSD 0.05 Sowing dates  1.36  1.67 1.29 1.61 3893 4846 NS.  NS.
KH:PO. 1.73 .72 072 071 2167 2133 1114  10.90

Interaction 2.99 2.98 1.25 1.24 37.55 36.95 N.S. N.S.

* L.SD values to compare the means under the same level of sowing date, and values between parentheses
to compare the means under different levels of sowing date. NS denotes non-significant differences at
p=0.05 by LSD.

186



Scientific J. Flowers & Ornamental Plants, 8(1):181-194 (2021)

Table 5. Effect of different sowing dates and foliar applications of potassium dihydrogen
orthophosphate on essential oil percentage, essential oil yield/plant and essential
oil yield/fed of coriander during 2018/2019 and 2019/2020 seasons.

(Sig:zisng gI:;I:)O“ Esse(lll;‘:;il oil Essential (():111 l))fleld/plant Essentla(lli(t);lrgfleld/fed
2018/2019  2019/2020 2018/2019 2019/2020 2018/2019 2019/2020
Control 2.03 2.02 0.54 0.53 16.11 15.78
1000 2.37 2.35 0.69 0.68 20.72 20.33
15™ October 2000 2.53 2.52 0.77 0.76 23.20 22.76
3000 2.77 2.75 0.90 0.88 27.05 26.55
4000 2.80 2.78 0.95 0.94 28.64 28.06
Mean 2.50 2.48 0.77 0.76 23.14 22.70
Control 223 2.26 0.71 0.70 21.32 20.90
1000 2.57 2.59 0.91 0.90 27.43 26.89
15 November 2000 2.70 2.73 1.05 1.03 31.63 31.01
3000 2.87 2.90 1.14 1.12 34.27 33.57
4000 3.17 3.20 1.34 1.31 40.21 39.42
Mean 2.71 2.74 1.03 1.01 30.97 30.36
Control 2.10 2.13 0.58 0.60 17.30 17.93
1000 2.20 223 0.62 0.65 18.67 19.36
15" November 2000 2.30 233 0.67 0.70 20.15 20.89
3000 243 2.47 0.75 0.78 22.56 23.39
4000 2.60 2.64 0.86 0.89 25.80 26.74
Mean 2.33 2.35 0.70 0.72 20.90 21.66
Control 2.12 2.14 0.61 0.60 18.24 18.20
Means of 1000 2.38 2.39 0.74 0.74 22.28 22.19
KH:>PO4 2000 2.51 2.53 0.83 0.82 24.99 24.88
concentrations 3, 2.69 2.70 0.93 0.92 27.96 27.84
4000 2.86 2.87 1.05 1.04 31.54 31.41
LSD 0.05 Sowing dates 0.12 0.15 0.04 0.04 1.14 1.21
KH:PO4 0.09 0.09 0.04 0.03 1.07 1.06
Interaction 0.16 0.16 0.06 0.06 1.86 1.85

* LSD values to compare the means under the same level of sowing date, and values between parentheses
to compare the means under different levels of sowing date.
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Fig. 1. Meteorological data pertaining to temperature (A) and relative humidity (B).

economic yield (Khichar and Niwas, 2006).
In an investigation on the influence of
sowing date, Hornek (1976) observed that
low temperature at the time of emergence
caused slow germination of coriander. Plant
height, number of branches and fresh weight
of leaves were maximum in 15" October and
1* November sown crop and this was due to
the favorable agro-climatic conditions. The
present study is in conformity with the
findings of Naghera et al. (2000) and Tiwari
et al. (2002) in coriander.
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The correlation matrix (Table, 6)
revealed significant correlation coefficient
values at p<0.05 and p<0.01 among most
coriander growth characteristics, fruit yield
and essential oil productivity as affected by
sowing date treatments. Among the most
obvious significant correlation is that
between fruit dry weight/plant and essential
oil yield/plant (r=0.97 and 0.96), in both
seasons, respectively. Umbel number/plant
was significantly correlated with fruit
DW/plant (r=0.81 and 0.74) and essential oil
yield/plant (r=0.78 and 0.73) in both seasons,
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Table 6. Correlation coefficients matrix (r) of growth characteristics of Coriandrum
sativum L. plants as affected by the different sowing dates during 2018/2019

(1%%) and 2019/2020 (2"%) seasons.

= s g = £ o % X o

= E £ s = & < = S E

g T €& E 3B 3 = = S F=

Characteristics & < S35 £ 3 2 a 2 = €<

o p- = o = o a o = = S

©« § &g g RPE = 5 2 § 22

— [ 172]

A E  Z E E = =z g =7
It 0.78%* - - ; _ ; 3 _
Branch number/plant ond () 70 i ) i i ) i i i
, It 0.93%% 0774 - - - - - -
Stem diameter ond () QuEk (). 78%* ) i i ) i i i
It 0.91%* 0.89%% 0.90%* - - - - ; -
Umbel number/plant nd (0 86%* (0.89%F () 90** i i ) i i i
i It 0.75%% 0.87%% 0.63%* 0.81%% - . ; ; ;
Fruit DW/plant o 0.64%E 0.80%*F (0.54% 0.74%F - - ] ] ]
. It 075%% 0.87%% 0.63*%* 0.81%% 1.00%* - - ; ;
Fruit DW/fed 20 .64%% 0.80%*F  0.54% 0.74%* 1.00%* - ; ; ;
Harvest index It 057+ 0.62%% 046  0.58% 0.74%% 0.74%% - ; ;
nd 047 0.55% 037 0.50% 0.71%% 0.71%* - - -
Essential oil % I 0.74%% 0.66%% 0.50%* 0.69%* (.85%* (.85%* (.69%% - -
o ond0.70%%  0.63%%  0.54%  0.66%*% 0.85%* 0.85%*% (.63%* - -
Essential ol vield/olant 1 076" 080%F 0.63%* 0.78%% 0.97%% 0.96** 0.75%* 095 -
yield’p o0 0.68%%  (0.74%F  0.56% 0.73%*% 0.96%* 0.96%* 0.69%* 0.96*%* -

Essential oil vield/fed It 0.76%% 0.80%* 0.63%* 0.78%% 0.97%* 0.96%* (.74%* (.95%* ().99%*

y ond0.68%% 0.74%%  0.56%  0.73%*% 0.96%* 0.96%* 0.69%* 0.96%* (.99%*

* Correlation is significant at the 5% level.
** Correlation is significant at the 1% level.

respectively. Meanwhile, stem diameter
slightly and non-significantly correlated with
the harvest index in both seasons (r= 0.46
and 0.37).

Treating coriander plants with the foliar
application of potassium  dihydrogen
orthophosphate exhibited a significant effect
on plant height, branch number/plant, stem
diameter, umbel number/plant, fruit dry
weight per plant and per fed, harvest index,
essential oil percentage and essential oil
yield per plant and per fed. Although plant
height significantly differed according to the
different concentrations of potassium
dihydrogen orthophosphate treatment. The
high concentration at 4000 ppm showed the
best results of all studied parameters
comparing to control and surpassed the other
concentrations during both seasons. No
significant effects were recorded between the
highest concentration at 3000 ppm and the
next concentration at 4000 ppm for the plant

parameters of branch number/plant, umbels
number/plant and harvest index in both
seasons. Harvest index offers an indication
about the sharing of photosynthesis between
the different parts of the plant, therefore it
represents the measure of the biological
efficiency and production efficiency of the
crop.

Potassium fertilization has important
influences on the contents of harvested crops
and the quality of diet, especially under
stress (Ashraf et al., 2013). However,
potassium content in soils is usually limited,
and so the plant yields are restricted. The
evidence of the diverse functions of
potassium from the molecular level to field
performance had been increased. The role of
potassium to reduce drought and salinity
stress is becoming very important (Cakmak,
2005; Amtmann et al., 2008; Wang and Wu,
2010). In our investigation, adding
potassium was very helpful for coriander
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plant growth and essential oil productivity,
which resulted from the fact that potassium
fertilizer promoted root growth. The same
result on soybean was obtained by Fernandez
et al. (2009). Tripathi et al. (2009) recorded
that the fruit yield of coriander increased
with the fertilization of potassium and sulfur.

Potassium is highly mobile element in
plants and contents up to 10 percent of plant
dry weight (Adams and Shin, 2014; Shin,
2014 and Walker et al., 1996). Depending on
the total amount of mineral nutrients
required by plants, potassium element is
required with a large amount after nitrogen
element (Zorb et al., 2014). Moreover, it is
the largest element required by the fruits
(Lester et al., 2006; Mpelasoka et al., 2003).
Potassium activates some enzymes, which
are critical for the different metabolic
processes, like biosynthesis, transformation
and transport of sugar and starch (Karley and
White, 2009; Niu et al., 2013; Romheld and

Kirkby, 2010). In addition, potassium is an
important nutrient involved in the phloem
translocation of assimilates (Lebaudy et al.,
2007). Generally, it is an important element,
which could enhance fruit development and
produce high quality fruits and longer shelf

life by increasing the synthesis and
translocation of carbohydrates in plants (Niu
et al, 2008). All previous studies

authenticate with our results including the
enhancement in the growth, fruit yield and
essential oil production through the foliar
application of potassium at a high
concentration rate.

The correlation matrix presented in
Table (7) revealed significant correlation
coefficient values at p<0.05 and p<0.01
among most coriander growth
characteristics, yield and essential oil content
as affected by potassium dihydrogen
orthophosphate applications.

Table 7. Correlation coefficients matrix (r) of growth characteristics of Coriandrum
sativum L. plants as affected by the foliar application of potassium dihydrogen
orthophosphate at different concentrations during 2018/2019 (1Y) and

2019/2020 (2"9) seasons.

N = 5 = = » \c o
. 5 -2 ¢ .f i ¥ £ 3 Zg
=) .q_)' () \Q' S g" ~ E Q= — E —
Characteristics s = S5 £ E£5 3 S 3z s t5
> - =2 = = = - 5 = = =
« & &€ g 2§ £ F &t § &2
— 15} |72}
A~ g 2 g £ R = & M
1%t 0.61%* - - - - - - -
Branch number/plant (.49 ) ) ) ) ) )
. 18t 0.95%* (0.58%* - - - - - -
Stem diameter Jnd () 93%x ().60%* i ) i ) i i )
18t 0.86%* (0.87** (.86** - - - - - -
Umbel number/plant and (0 77RE () RREE ().86%* ) i ) i i )

. 16 0.59* 091** 049 0.78%* - - - - -
Fruit dw/plant 1041 085%*% 040 071%*% - ; ; ; ;

. 1t 0.59* 091** 049 0.78*%* 1.00%* - - - -
Fruit dw/fed 1041 0.85%*% 040 0.71%F 1.00%* - ; ; ;
Harvest index 1%t 041 0.61** 033 0.51*% 0.70%* 0.69** - - -

2n 029  0.55%  0.24 0.45 0.67** 0.67** - - -

Essential oil % 1%t 0.69%* 0.67** 0.59* 0.69** (0.82%* (.83** (.62%** - -

° 2 0.58%  0.66%*F  0.52*  0.66%* (0.82** (.82** (.55% - -

Essential oil vield/plant 1t 0.64%* 0.84%*% (.55% 0.78%* 0.96** (0.96%* (0.69** (.94%%* -

y P 20 0.50%  0.80%*  0.48  0.72%*% 0.95%*% (0.95%* (.63** (.95%* -
Essential oil vield/fed 156 0.64%*% (0.84%* (0.54* 0.78*%* (0.96*%* (0.96** (.69** (.94%* (.99**
y 2 0.50%  0.80** 0.48 0.72** (0.95%* (.95%* (.63*%* (.95%* (.99%*

* Correlation is significant at the 5% level.
** Correlation is significant at the 1% level.
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Among the most obvious significant
correlations is that between umbel
number/plant and each of fruit dw/plant
(r=0.78 and 0.71) and essential oil
yield/plant (r=0.78 and 0.72), in both
seasons, respectively. Branch number/plant
was significantly correlated with umbel
number/plant (r=0.87 and 0.88), fruit
dw/plant (r=0.94 and 0.85) and essential oil
yield/plant (r=0.84 and 0.80) in both seasons,
respectively. Meanwhile, stem diameter
slightly and non-significantly correlated with
harvest index in both seasons (r=0.33 and
0.24).

Both foliar application of potassium
dihydrogen orthophosphate and sowing date
significantly interacted with respect to all
characteristics of coriander plants in both
seasons except for harvest index percentage.
The best results were noticed in the plants
cultivated on 1% November and treated with
potassium at 4000 ppm in all parameters
except for plant height which achieved the
best combination when plants were sown on
15" October and treated with potassium at
4000 ppm.

CONCLUSION

Comparatively speaking, the foliar
application of K:POs4 could significantly
increase the plant height, branch number,
umbel number, fruit dry weight as well as
the essential oil percentage and yield. The
cultivation of coriander plants cultivated
early in November (1** November) could
significantly enhance most of growth and
quality parameters. Farmers should adopt
different strategies according to the aim of
whether to increase the fruit and essential oil
yield or improve the fruit quality.
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