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his study was carried out in Maryout experimental

research station in two successive seasons: 2000 and
2001 to study the effect of foliar fertilization with a
commercial compound biofertilizers. Some growth
regulators and bacteria for the purpose of increasing the
efficiency of fertilizers were used. Saline water
(4000ppm to 5000ppm) was used for irrigation. Plant
growth, yield of seeds. essential oil productivity and
chemical composition of coriander plants (Coriandrium
stativum L.) were taken as indicators for the effect of
these (reatments on increasing the efficiency of
fertilizers.

The application of balanced rates of NPK in the
form of Ucafalt plus and foliar application of gibberellins
and Azotobacter increased the plant height. number of
branches. total fresh and dry weight/plant, fruit vield.
essential oil percentage. essential oil vield and the plant
content of N, P, K, Fe, Zn, and Mn.

Keywords: macro and micro nutrients. gibberellin, Azotobacrer, saline
waler,

Coriandrum plant (Coriandrum stativum L.) belongs to family umbelliferae.
Coriandrum stativum cultivated area in 1998 was 17686 feddans out of
52618 feddans being the total area of medicinal and aromatic plants in Egvpt
which forms about 34% of the total area. Assiut and Al-Minia governorates
cultivate about 90% of the area cultivated by Coriandrum stativum (El-
Keltawi er al, 1999). The fruits. herbs. and oil arc used for medicinal
purposes and are used internally in the form of an infusion flavoring foods
(Raju and Reddy1990: Chaire and William.1998) as well as antimicrobial.
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antifungal and antioxidant (Graspicova and Curda.1971; Baratta ¢f al.,
1998), antidiabetic (Gray and Flatt, 1999) and antibiotic (Guzhava er al.,
1992). Increasing the demand for this crop necessitates enhancing its
production cither by expanding the plant area which is very difficult or by
improving its productivity by technical efforts. Balanced rates of fertilizers
may improve the plant growth and increase its productivity within the same
available area allocated for this crop. Soil application of fertilizer
particularly in saline soil or in soil irrigated by saline water may reduce the
elficiency of applied fertilizer and thus limit the plant yield. Foliar
application may help in avoiding such problem. Uses of mineral fertilizer is
quite common in general while biofertilizer is still in its infancy. The
purpose of this work aimed to increase the yield of coriander and improve its
quality by selecting the best balanced rates of mineral, fertilizers hormone
and growth regulator when sprayed on the plants as foliar application.

MATERIALS AND METHODS

This work was carried out in Maryout experimental station of Desert
Research Center for (wo successive seasons of 2000 and 2001. Afier land
preparation coriander seeds were sown in ridges of width 60cm in hills,
20cm apart carly in October of each scason. Drainage water of salinity as
high as 4000ppm were used for irrigation by furrow method of irrigation.
Frequency of irrigation was at ten days intervals throughout the season,
Irrigation was stopped two weeks before harvesting. Representative soil
samples were collected for analysis prior to planting. Different rates of
compound fertilizer commercially called Ucafalt plus which contains 25%
N, 17% P, 13% K, 0.3% Mg, 0.2% Fe and 0.1 Mn. Few of other nutrients
such as Cu, Zn, B and also vitamins and sugar at two concenlrations of 1%
and 2%, gibberellins (Cyy Hy; D)) commercially called Berlex were supplied
as growth regulator at 100 and 200ppm. Azotobacter at different
combinations as shown in the result tables.

The first dose of all fertilizers and growth regulators were sprayed a
month after planting followed by the second and the third spray at monthly
intervals. Number of treatments were thirteen with three replications. Each
experiment was placed under completely randomized block design. Plot arca
was 6m’ (2x3m).

Different measurements were taken to evaluate plant growth in each
treatment. Growth parameters included plant height, number of branches,
plant fresh weight and plant dry weight. Yield parameters included fruit
diameter, dry fruit yield and essential oil yield according to British
Pharmacopoeia (1963). Plant contents ol nutrients (N, P, K. Na, Fe, Mn, Zn)
were determined according to Chapman and Pratt (1961). Essential oil was
subjected to fractional treatment using separation conditions of essential
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oil.lnstrument: GAS Liquid Chromatography/Pyce Unicam Pro-GC.Column:
Ov=17 (Methyl phenyl silicone) Dimensios 1,5~ dmm.
TABLE (). Physical and chemical properties of soils.

n= Phvsieal propertes

-—l-)g:lllrhi@nrl]' = W.\'i'l!l’l"'nﬁr i Silt%a  Clay™ _ - Texture
030 322 ol 77 Clay Loam

h- Chemical properties

EC CaCO,| OM Saluble cations and anions
L] L]

o) il - o meprl) -
o T T PN e g R o [uco [T S0
| 5o Jsa | xn Jexw[ w9 [ 2] 9 o

Temperature programming
Initial Temp 70 °C

Rate $°C /min
Final Temp 200°C
Final Time 25 min
Injector 250°C
Detector 300°C
Gases Flow Rate

N, 30 ml/min
H, 33 ml/min
Air 33 ml/min

Chart Speed 0.4 ecm/min

The reference materials were injected under the same conditions. All
collected data were subjected to statistical analysis according to Snedecor

and Cochran (1980).
RESULTS AND DISCUSSION

Data obtained from these experiments could be classified according to
the effect of cach treatment on plant growth, yield parameters and plant
contents of different elements and essential oil. Below is an attempt to
highlight these points.

Plant Growth

Plant height, number of branches. plant fresh weight and plant dry
weight form the most important parameters and indicators for the plant
condition and growth.

Plant height

Plant height in the two seasons ranged from 71 to 110.8 cm in
average. It seemed that plant height was positively aftected by all treatments.
As shown in table (2). the highest plant growth as reflected by plant height
was obtained in response to the foliar application of NPK in combination

Egyptian J. Desert Res.. 56. No. 1 (20006)
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with gibberellin (GA,). This was followed by both treatments (Foliar;+GA,
and GA,+Azol) and then by GA, , Foliar,+GA,, Foliar;+GA; in descending
order. The response, observed here, to the foliar application of NPK mixed
with gibberrellin may be due to the sufficient amounts of N in both sources.
This may be supported by the fact that nitrogen plays a role in protoplasm
metabolism and thus plant height and growth. On the role of nitrogen on
plant growth, Tisdale er al. (1985) summarized a number of reports and
explained that nitrogen plays an important role in the formation of protein
and forms an integral part of chlorophyll which is the primary absorber of
light energy needed for photosynthesis. Many authors including Garg et al.
(2000), Subramanion and Vijaykumer (2001) and Oliveira er al. (2003)
investigated the effect of N fertilizer on the growth of coriander plants.
Balanced rate of fertilizer provided by the contents of both sources may not
be ignored as a good condition for increasing plant height and plant growth
subsequently. Das er al. (1991) working on sandy loam soil in India found
that N at a rate of 40 kg/ha increased coriander growth parameters. Also
Ughreja and Chundawat (1992b) recorded a positive effect of N on the
growth of coriander planted and this effect was enhanced with the additional
of both P and K.

TABLE (2). Plant height as affected by foliar, Gibberellin and

Azotobacter on Coriandrum stativim L in 2000 and 2001

Scasons.
Plant height (cm) Plant height (em)
Treatments Treatments

2000 2001 Mean 2000 2001 Mean

Control 697 723 710 Foliar,+Azoto 943 883 913
Foliar, 78.7 8§23 80.5 GA+Azolo 101 0 970 990
Foliar, 877 900 889 GA-+Azolo 108 3 103 3 105 8
GA, 937 973 9535 Foliar;+ GA, 101 3 980 1000
GA» 993 1023 100 8 Foliar.+ GA, 108 3 1023 1053
Azolobacler 94 0 98 0 96 0 Foliar,4 GA» 1030 1000 1015
Foliar,+Azoto 893 833 863 Foliaryt GA; 1123 109 3 110.8

LSD 5% 60 6.0 - 1.SD 5% 60 60 .

Foliar, =Ucafali-plus 2%
GA.- Gibberellin 200ppm

Foliar, =Ucafalt-plus 1%
GA - Gibberellin 100ppm

Number of branches

As shown in table (3) the number of branches was affected by all
treatments with various rates. Such increase coincided with the increase of
plant height which seemed to be logic. The taller the plant the larger number
of branches it carries. Number of branches ranged from as high as 119
branches per plant at the application of foliar,#GA, to the lowest number of
44 branches/plant in the control. The big difference may indicate the
incapability of the soil to maintain normal growth without application of
fertilizer. Das ef al. (1991) reported similar results.

Egyptian J. Desert Res., 56, No.1 (20006)
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TABLE (3). Effect of foliar , Gibberellin, Azotobacter and their
combinations on number of branches of plants in 2000 and

2001 seasons.

[ Number of branches/plant Number of branches/plant
| I'reatmenis —— Treatmenls
| 2000 2001 Menn 2000 2001 Mean
[ Control ! 19 H Foliar; t Azolo 39 82 85
[:ﬁfliu, 6 73 68 GA+Azolo 92 89 90
Foluar, 80 %3 51 GA, tAzolo 112 105 108
T, 86 8K 87 Folar,* GA, 102 95 8
}::_{:\; 101 106 103 Foluar4 GA, 124 115 119
| Asotubacter 87 vs 9l Folard GA: 114 109 111
Foliar,» \zoto 75 79 77 Foltai,t GA- 126 121 123
E_: ans. | 99 — 1.SD) 3% 12 99 =

Foliar, ~Ucalalt-plus 2%
GA;. Gibberellin 200ppm

l'ull.:r,' =t 'c._:i'.lll-plus' 1"a
GA,- Gibberellin 100ppm

Plant dry weight
Data in table (4) show that plant dry weight was affected by all
treatments. However the effects varied with the lype and rate of fertilizer
used. The highest response was recorded for foliary with combination of
Azotobacter or any of GA; and GA,. Other treatment increased the dry
matter content significantly when compared with the control. This result is
nol surprising since plant dry weight is a reflection to plant growth . Thus,
plant dry weight followed the same trend observed in plant height and
number of branches as discussed earlier (Pralu et «l., 2002),
TABLE (4). Plant dry weight as affected by foliar, Gibberellin,
Azotobacter and their combinations in 2000 and 2001

~ scasons,
r Dry weight (g/plant) Dy weight (g/plant)
Ireatments Treatments
000 | 2000 | Vean 2000 | 2001 | Mean
___Control 13 128 120 Folar \Azolo | 273 | 266 | 270
Faliar, k2| 1vd | 191 GAdAmw | 277 | 270 | 274
Foliar, | 210 24 217 GA. Aol 296 | 28% | 292
Y AT T 233 Folu t GA, | 218 | 224 32
—GA B9 | M8 L Folard GA, | 253 | 243 | %
\rotobacter | 252 | 239 | 256 Folurd GA, | 254 | M8 | 251
Faliart Asota | 242 29 | 236 | Tela GA, | 265 | 356 | 261 |
ISD5% | i 1 usnst 07

Toliar, - Ucalali-plus 2%
GA; Gibberellin 200ppm

Foltar, - Ucaali=plus 1%
GA; Cabberellm 100ppm

From the above discussion it could be summarized that plant height,
number ol branches and plant dry weight are considered the direct
parameters that reflect the condition of plant growth. Similar results were
reported by Osman and El-Mogy (2005) on the same crop. The link between
them and their response 1o different treatments were clear. Plant growth

Feyptian ) Desert Res., 56. No. 1 (2006)
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responded 1o all treatments and this could be directly related to the poor
fertility status of the soil as shown in the analysis of soil mentioned carlier.
Ihe degree of response ditfered fram treatment o another but it was high in
combination of different sources, This was clear in combination ol foliar
(NPK), with any ol other treatment such as Azotobacter or gibberellins Das
ef al. (1991), These combinations seemed (o have granteed satisfaction to
plants that grow well under these conditions. Besides  combination of
different sources of fertilizer provide a balanced fertilizer that help plant
growth in general, 1t is not advisable 1o name one of these (reatments as the
best since most ol them gave signiticant response Tor plant growth, The
choice, therelore, between any of them may be based in their availability,
cost involved and the comlort ol the user.,
Fruil dinmeter

Fruit diameter as shown in table (5) ranged from 6.8 to 9.3c¢m in
peneral except that ol control that was very small ((LOem). The narrow range
between the highest and the Towest value ol fruit diameter may not serve the
purpose of comparison. However, it could be taken as a reflection to plant
prowth, Strong plants normally carry big lruits but this is not always true
since Truit diameter depends on so many other factors. Some of these factors
arc the number of fruits carried by cach plant. the location of the fruits on the
plant and time of [ruiting. In any way, the [ruit diameter values in the table
should not be taken for grants unless linked with other parameters that
support the hypothesis of strong growth give strong [ruit. In this experiment
it seems dilficult to point out this link due to the narrow range of the values
recorded and their inconsistency.
TABLE (5). Fruit diameter as affected by foliar, Gibberellin,
Azotobacter and their combinations in 2000 and 2001
seasons.

Fruit dinmeter (cm) Fruit diamefer (em)
Treatments > - —_ Trentments e e Tt
2000 2001 Mean 2000 2001 Mean
TN N T T2 7N O T
- 7l-'n|i:1r. ) 05 f_‘ _7 77?}8 1 GAG Aol | RO 75 | 80
Foliar. o8 K8 85 ] GA "’-\.f"i"_-__ 94 | 88 f 91
T GA, S Y 77 | lebworGA, | 78 |70 | 74
— Ay 1 K2 | 98 1 &3 ol ' GA, | 89 | 86 | 87
Azotobacter W3 & 7 L |ll|_l.ll|'_(iﬂ\_ 7 ) ‘1717‘__ 89 90
Faliar+ Azoto 79 74 | 70 | Tola ) GA, 96 | vl | 93
18D 5% 06 | 05 | = | ISDs% | 06 | 05 | -
Foliar, Ucalalt=plus 1"a Foliar,  Ucalali=plus 2%
GAy Gibberellin 10Dppm GAL Gibberellin 200ppm

Fruit yicld

Fruit yield as shown in table (6) ranged from 2 14kg/fed™ at the control
o as high as 598kg/fed” in the treatment foliar,,  foliar,1GA, and
foliar, ' Azotobacter, The fruit yield did not correspond well with the figures

Leyptian J. Desert Res., 86, No | (20006)
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of fruit diameter for the reasons given above. It seems that fruit yield
corresponded well with most treatments that encourage plant growth in such
a poor soil that lacks most of this nutrients applied. Therefore, any addition
of fertilizer was able to provide better condition for plant growth and thus

improvement of fruit yield. The treatment that supply larger number of

clements in a balanced rate performed better. This was clear in using
gebberellines as a regulating fertilizer and also the foliar application of a
combined rate of NPK. Other treatments contributed in increasing the fruit
vield with varving degrees. These results were in agreement with those
obtained by Channalbasavanna (2002) and Surendra er al. (2002) on
Coriandrum sativum.
TABLE (6). Effect of foliar, Gibberellin, Azotobacter and their
combinations on yield of branches of fruits in 2000 and
2001 seasons.

Dry Fruit (ka/fed) Dry Fruit (kg/fed)
Treatments Treatments
2000 2001 Mean 2000 2001 Mean
Control 187 241 214 Fohar.+Azolo 584 535 559
Faliar, 385 433 419 GA+Az0l0 511 486 198
Foliar: 568 6135 391 GA;+A7olo 376 349 563
G\, 402 449 425 Folian+ GA, 434 330 407
GA; 460 512 486 Foharst GA, 328 497 313
Azvtobacter 493 528 311 Fohar+ GA- 390 577 384
Foliar,+ Azoto 481 437 493 Fohar,+ GA; 613 583 398
1.SD 5% 43 37 —_ 1.S1) 5%, 339 372 —=
Foliar; =Ucalalt-plus 1% Foliary =Ucalalt-plus 2%
GA; Gibherellin 100ppm GA,. Gibberellin 200ppm

Essential oil

The same trend was observed in the essential oil yield as shown in
table (7). Essential oil yield is a multiple of fruit yield and the percentage of
oil in the seeds shown in table (8). Oil percentage ranged in this experiment
from 0.17% 10 0.42% which seemed to be [ar below that in the literature. For
example, Guenther (1972) reported a percentage of to 6-7% in general,
Strasil (1997) reported a range of 7.6 to 23.3%. Osman and El-Mogy (2005)
showed a range of 1.2 to 3.4% and Bosaelah (1995) showed an average of
0.34%. This diversity may reveal that oil percentage on this crop depends on
other factors rather than the soil condition or type of fertilizer used. Plant
varicties, genetic, characteristics and climatic condition are few to count in
this regard.
Essential oil constituents

Results of the GLC as shown in table (9) and ligure (1) revealed that it
was possible to recognize thirteen component in the oil of cariandrum
staivum. The oil contained a higher percentage of a component called
Compher (56.90%). followed by Borneal (27.59%) and then by Carvone
(6%). Other components namely Linalool, Anethal, Terpenial and Eugenal

Egyptian J. Desert Res., 56. No.1 (2006)
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formed about 2.3% of the oil. Other unnamed identificd components formed

about 3% of the oil as shown in table (9). Diflerent components ol oil were

reported by Bosaclah (1995) for the same crop irrigated with saline water.

These dilferences were attributed to the effect of salinity.

TABLE (7). Essential oil yield as affected by foliar , Gibberellin,
Azotobacter and their combinations in 2000 and 2001

seasons.
Essential oil yield (kg/fed) Essential oil yield (kg/fed)
Treatmenls  [— Treatments
2000 2001 Mean 2000 2001 Mean
Contral 031 048 040 Foliarsd Azoto | 241 204 2.23
Foliar 118 151 135 GA 1A z0l0 1 63 146 155
Fuoliars 213 260 242 GAyTAzolo 229 206 218
Gy 116 150 133 Fohar 4 GA, 1 46 120 133
GAy 148 188 168 Foliar,+ GA, 182 160 171
Azotobacter 2 218 211 Foliar,+ GA, 214 196 205
Foliari+ Azoto | 165 132 149 Foliary4 GA, 234 219 227
LSD 5% 023 035 — 1.SD 5% 023 035 -

Faliar, =Ucalalt-plus 2%
GA;. Gibberellin 200ppm

Foliar; =Ucalalt-plus 1%
GA - Gibberellin 100ppm

TABLE (8). Effect of foliar, Gibberellin, Azotobacter and their
combinations on essential oil in 2000 and 2001 seasons.

Essential vil (%) Essential oil (%)
Treatments Treatments
2000 2001 Mean 2000 2001 Mean

Control 017 020 0.19 ol 4 Azolo 041 039 040
Foliar, 031 035 033 GAtAzolo 032 030 03]
Foliar, 039 042 04l GA4 Azolo 040 0.38 039
GA, 027 033 030 Fohat+ GA, 034 030 032
GA, 034 034 036 Foliar,t GA, 035 032 034
Azotobacler 040 042 041 Folian 4 GA; 036 035 036
Taliar;+Azolo 034 030 032 Foliar,t GA, 038 039 039
18D 3% 003 0035 --- 15D 5% 003 005 -—-

Foliar, =Ucalalt-plus 2%
GA,. Gibberellin 200ppm

Foliar, =Ucalalt-plus 1%
GA- Gibberellin 100ppm

Carbohydrate and soluble sugar

As shown in table (10) total carbohydrate contents varied from 8.7%
to 14.2% of the total dry weight. Changes in the carbohydrate seemed 1o be
positively affected by all treatments. Foliar,4GA,; was more elfective in
increasing the total carbohydrates followed by Foliar; t Azolobacter and then
by all treatments that contained gebbrelline. The total carbohydrate content
coincided with the vegetative growth explained earlier. This must be so since
amount of carbohydrate formed by a plant is a reflection to the condition of
the plant and the plant growth in general. Soluble sugar content as shown in
table (10) ranged [rom 1.6% to 3.7%. Soluble sugar is a slage in the
formation of total carbohydrates therefore. formation of total carbohydrate

Egyptian J. Desert Res., 56, No.| (2006)
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depends mainly on the presence of soluble sugar. The more the content of

73

soluble sugar the more the tormation of 1otal carbohydrate. 1t is not
surprising o watch that the soluble sugar content coincided well with the
total carbohydrate. Theretore, all the reatments atfected the soluble supar
content atlected n the same time the content of carbohydrate which was
ellfective on plant growth as discussed betore. Balanced of fertilizer that
provide essential plant nutrients in enough quantities and in a balanced rates
play an essential role in increasing plant growth, soluble sugar content and

total carbohy drates.

TABLE (9). Results of the GLC investigation on the Coriandrium
staivim oil,

r
| Peak Name RT (Mins) Area Height Tase Cune, %

1 Linalonl 7033 422125 11283 2072 2971 |

2 Compher ]33 8091 500 DY ER) 3070 36 Hols

3 Baoineul 10 £50 W01 0 S0 514 1106 27 50|

4 Ancthal 14 083 130 245 1312 1179 0959
| 5 Tes penal 14 383 GR 861 4011 4331 0AKS |
e Fusenal 12017 270 207 EET 1463 1915

? Canune 13 583 872 12 15 050 1013 0112

5 17 667 2320 0908 5268 016l

o | PR 18 933 R 0 Jus 4922 LU
L —— 20450 1174 0301 4496 0029
T iz 21 067 109 835 5011 4557 119
[ 2 e L 105417 2 M1 1218 0712
L 13 — 28883 91 630 1416 3 608 [TE

RT~ Retention time

TABLE (10). Effect of

foliar, Gibberellin, Azotobacter and their

combinations on total carbohydrates and soluble sugars
in 2000 and 2001 scasons.

‘ Total carbohydrates % Soluble sugars %

I Treatmenis

| 2000 2001 Mean 2000 2001 Mean

‘I;

| Control $20 w0 863 150 170 1 60

‘ Fuliar, 1610 1130 1070 210 230 220

| L oliar, 13 00 1350 1325 300 3 3

| G\, 11 60 1200 1180 230 280 265

! GX, 1270 1290 1280 260 200 275

= - =

i Azotobucter 12 50 1300 1275 280 300 290

' Faliar,+Azofo 12 90 1340 1315 230 260 245
Fohar:+ Azotn 13 401 13 90 1303 30 340 325

GA,+Azolo 12 60 1290 1275 270 280 275

i G A+ Azulo 13 30 1360 1345 2490 30 300

" Foliart GA, 1210 1280 1245 240 270 255

| Folarg G\ 1280 1310 1295 290 300 295

" Foliar® GA: 1320 13 60 1340 320 350 33

| Foliar;+ G\ 1370 1460 1415 360 3 K0 170

| 15D 5% 078 0ss | os2 016 018 017 |

Fohar, =Ucalali-plus 1%

GiA, CGabberellin 100ppm

Folar, =Ucafalt-plus 2%
GA; Gibberellin 200ppm
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Fig (1). GLC analysis of Coriandrum sativum L. oil
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Plant uptake of nutrients
Plant uptake of macronutrients and micronutrients as shown in table

(11) were estimated by multiplying the plant weight by the concentration of

any given element. The highest plant uptake of N reached 37 kg / feddan.
Plant uptake of N corresponded well with the application ol different sources
of N. Similarly. the application of any given element was reflected on the
uptake of such element and plant growth. Phosphorus uptake ranged from
1.5 to 8.0 kg / feddan. Potassium uptake ranged from 12 fo 60 kg/feddan.
Micronutrients uptake reached up to 3 kg/feddan for Zn and 0.4 kg/feddan
for Mn. Plant uptake of all these nutrients could be considered as a good
guide for estimating the fertilizer requirement for any of them and for this
particular crop. The soil content of such elements must be taken into
consideration when estimating the fertilizer requirement of any given
element. These results agreed with those obtained by Ughreja and
Chundawat (1992 a) and Sivakumaran e/ al. (1996) on Coriandrum staivum.

TABLE (11). Nutrients uptake of aerial parts of plants as affected by
foliar, Gibberellin, Azotobacter and their combinations.

Uptake in kg/fed

Treatments Average aerially dry ; o
weight (keffedy | ¥’ K B & | W
Control 645 70 578 1.52 1195 075 0.06 0.03
Faliar, 1231 00 1717 579 3846 1 85 Q17 023
Foliar, 1482 10 2653 7.56 51 87 240 0.22 0.30
GA, 1158 60 1335 388 2497 1.32 0.13 012
GA, 1264 20 1517 442 27 81 158 015 016
Azolobacter 1227 30 17 06 540 3743 198 018 024
Foliar,+Azolo 1404 10 29 14 6 60 48 09 240 0.22 030
Foliars+Azolo 1579 65 36 65 796 60 03 323 028 037
GA+Azolo 1285 05 18 38 424 3270 230 016 020
GA+Azoto 1397 20 2117 496 3912 264 018 024
Foliar,t GA, 1290 90 17 56 491 48 41 194 017 021
Foliars+ GA, 1445 56 19 80 622 49 87 218 019 025
Foliar+ GA: 1544 50 2409 710 49 81 2139 02] 027
Foliarst GA, 1635 35 2870 752 35 68 262 023 03]

Foliar, =Ucalalt-plus 1% Foliar, =Ucalall-plus 2%

GA,. Gibberellin 100ppm GA;- Gibberellin 200ppm
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