Effect of plant growth regl.-l.l”atﬂrs on the development of ex
vitro date palm (Phoenix dactylifera L.) Barhi cv. plantlets

(Received: 15.07.2009; Accepted: 20.08.2009)

Sherif F. El-Sharabasy and Zeinab E. Zaid
The Central Laboratory of Date Palm Researches and Development, Agricultural Research Center, Egypt.

Zemmz2 (5@ yvahoo.com, Sharabasydatesizhotmil.com

1

|  ABSTRACT |

This work studied the effect of some growth regulators on date palm plantlets Barhi cv. during
acclimatization stage to have healthy and vigorous plants. The plantlets were fertilized by nutrient
solution contained 5.0 g/l complete fertilizer and different concentrations of growth regulators
twice a week The seedlings were treated by different auxins (NAA and IBA), cytokinins (BA and
Kin) and GA; with different combinations among them under greenhouse conditions. The results
indicated that, the treatment of date palm cv. Barhi plants with IBA at 10.0 mg/l for 18 months was
more effective than other treatments during the ex vitro development. Although Kin treatments
produced strong plants compared to BA, differences were not significant between them and also1.0
mg/l Kin was more effective concentration on growth of date palm plants. The increasing of GA4;
concentrations from 0.0 to 1.0 mg/l was more effective on leaves number, pinnate leaf number, leaf
length, roots number and root length. On the other hand, GA; has no effect on diameter of bulb of
date palm plants cv. Barhi. Concerning, the interactions among growth regulators (IBA, Kin and
GA3) data showed that, the treatments of ex vitro date palm plants by 10.0 mg/l IBA + 1.0 mg/l KIN
+ 1.0 mg/l GA; for 18 months positively affected on the adaptation and development.

Key words: date palm, acclimatization, nutrition, fertilization, auxin, cytokinin, gibberellins, ex
vitro.

[ INTRODUCTION |

arhi is one of the most commercial and
Bpupu]ar date cultivars in the world

(Hajian, 2007). Acclimatization of
plantlets derived from tissue culture confirmed
the efficiency and importance of this method.
The subculture of rooted shoots into MS salts
solution and increasing light intensity
enhanced the plantlet photosynthesis and then
changing it from heterotrophic to autotrophic
status (Khieralla and Bader, 2007). The
development of a good root system on the in
vitro plantlets of date palm is considered one
of the most important factors affecting

acclimatization to ex vitre environment (El-
Bahr et al., 2004). In order to stimulate in vitro
rooting and acclimatization of micrografted
citrus plants, they were studied the effect of
media substrate and auxin treatments on in
vitro rooting and define techniques for suitable
establishment in soil (Abo-El-Soaud er al.,
1999). Dipping the plantlets into a
concentrated solution of IBA (10 g/l) for few
seconds, just before putting them into culture
tubes, stimulated the development of lateral
roots in 68% of the plants and favored the
formation of good secondary root system in
25% of the plants. Much better results were
obtained when the plants were dipped, just
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before their planting, in the concentrated
solution of IBA 10 g/l. One hundred percent of
these plants were well established in the soil
and developed a rich secondary root system
(Plastira and Karetsos, 2007). It was observed
that ex vitro rooting was strongly influenced
by auxin type and concentration, of the various
treatments, ex vitro rooting after dipping the
basal end of in vitro derived shoots in 1 g/l
(IBA) facilitated the best rooting with a mean
of 5 roots in 85% shoots and the highest
survival percentage (Goncalves and Romano,
2007). This study was carried out to produce
maximum number and good plants of date
palm cv. Barhi during acclimatization stage in
order to transfer them to the open field.

[ MATERIALS AND METHODS |

The present study was conducted in 2006
and 2007 at the Central Laboratory for Date
Palm Research and Development, ARC,
Egypt. This work studied the effect of some
growth regulators on date palm plantlets Barhi
cv. during acclimatization stage. Plantlets (20
— 25 c¢m) produced for acclimatization stage
were planted in plastic pots 5x18 cm
containing vermiculite + peat moss + sand
(1:1:1v/v/v) for 6 months. These plantlets
were transferred to plastic pots 40x30 cm
containing peat moss + sand (1:2 w/v) and
incubated under 8000 10000 lux light
intensity at plastic greenhouse under high
humidity and 30£2°C (El-Sharabasy et al.,
2001). The plantlets were treated by nutrient
solution contained 5.0 mg/l complete fertilizer
(19: 19: 19 NPK plus micro nutrients) and
different concentrations of growth regulators
twice a week as follows:

I. Auxins: two types of auxin were
studied(NAA and IBA at 0.0, 0.1, 1.0
and 10.0 mg/1).

2. Cytokinins: two types of cytokinins
were studied (BA and Kin at 0.0, 0.01,
0.1 and 1.0 mg/1).

3. GA;at0.0,0.01,0.1 and 1.0 mg/l.

4. Different combinations of IBA, Kin
and GA;.

Data were recorded after 9, 12 and 18 months
from culturing the plantlets in greenhouse as
follows:

1. Growth of plantlets (leaves number -
pinnate leaves number and diameter of
bulb).

2. Growth of roots (root number and root
length).

Lavout of the experiment

The completely randomized design was
used and data were subjected to factorial
analysis of variance, using L.S.D test at 5%
according to Snedecor and Cochran (1972).

| RESULTS AND DISCUSSION |

1 -Effect of auxins on ex vitro date palm
plants

Data in Tables (1 and 2) showed the
effect of different auxins and its concentrations
on growth and development of shoots and
roots after 9, 12 and 18 month.

Leaves number

Data clearled that different auxin types
(NAA and IBA) added to culturing media had
no significant effect on leaves numbers while;
addition of 10.0 mg/l auxin recorded the best
concentration on leaves numbers (4.7). After
18 months from culturing, the data revealed
the highest significant value of leaves number
(5.4). The interaction among different factors
affected on leaves number was not significant.
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Pinnate leaves number

Results in Table (1) showed the effect of
auxins (NAA and BA) on pinnate leaves
number developed at greenhouse. Pinnate
leaves number increased significantly when
treated with IBA compared with NAA. The
date palm plants produced the highest number
of leaves when treated with 10 mg/l auxin.

Also, data recorded high significant number of
pinnate leaves after 18 months compared with
9 and 12 months. Therefore, the interactions
among auxin types, concentrations and culture
period, revealed that the plants which treated
with 10mgl IBA for 18 month gave the
highest number of pinnate leaves (2.3).

Table (1): Effect of auxins on growth of shoot of ex vitro date palm Barhi cv.

( C) Culture period (months)

(A) (B) Leaves Mo, Pinnate beaves Mo, Leaf length{cm)
i Come. o 12 13 M. 9 12 15 M 9 12 18 M.
0.0 (control) 73 37 a7 3is 00 00 07 02 19 407 487 394
01 2T 4D 47 38 00 00 07 02 310 420 490 407
NAA 10 30 43 50 4 00 00 10 03 315 470 520 43%
00 30 47 &0 46 00 ©0F L3 07 343 477 533 451
Mean 29 43 52 4 00 022 L0 04 316 456 514 433
01 23 4D 53 39 00 00 10 033 293 413 487 308
IBA 10 30 47 60 46 00 07 L7 077 333 483 547 454
00 30 50 63 48 00 13 23 |2 31T 520 553 483
Mean(A) 38 46 59 44 00 07 17 077 334 472 529 445
Mean(B) 319 44 47 027 049 075 403 446 462
Meant 28 43 54 00 039 1.24 334 456 502
L.S.D» at 0.05% A M.5 IR M.5
B 0.24 0.26 027
C 0.24 0.23 0.26
AB M.S 0.46 M.S
AC M.S M.5 M.5
BC N.5 M.S M.5
ABC M.S M.5 M.5
Leaf length Diameter of shoot

There was no significant difference
between NAA and IBA for their effects on
leaf length (Table 1) while, the date palm
plants which treated with 10 mg/l auxin
recorded the highest value of leaf length
(46.2cm). Culturing for 18 months with
treatment of the plants with auxin was more
effective on leaf length compared with 9 and
12 month periods. The results revealed that,
the fertilization with NPK one time every
week of date palm plantlets during
acclimatization stage for 18 month in addition
IBA, Kin and GA; treatments achieved good
leaves.

Data in Table (2) showed that, there was
a high significant difference between NAA
and IBA on diameter of shoot of date palm
plants. Treatment with 10 mg/l IBA recorded
the highest value of shoot diameter (2.3cm).
Regarding the effect of culture period on
diameter of shoot, data revealed that
increasing the culture period form 9 to 12 and
to 18 increased the diameter of shoots. A good
value of shoot diameter (2.4 cm) was obtained
after 18 month from culturing. The interaction
among types of auxins, concentration and
culture period was highly significant, where
diameter of shoot gave the highest significant
value when the plants were irrigated with
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10mg/l IBA mixed with the complete fertilizer
for 18 month.

Root number

Results, in Table (2) revealed that the
highest root number was obtained when the
plants treated with IBA compared with NAA

and the best concentration of IBA was 10.0
mg/l. There was a significant effect of
different culture periods on root number. Data
indicated good effect of 18 month (long
treatment) compared with 9 or 12 months
(Table 2}.

Table (2): Effect of auxins on growth of root of ex vitro date palm Barhi cv.

{ €} Culture period {muonths}

(&) (B} Diarmeter of shoot {om) Mo, ol roots Root lengihicm)
Audn VW T B M. 9 12 18 M 9 12 18 M
0.0 {eomtrol) 12 L3 z1 1.6 53 10,7 153 4 1140 149, 520 320
i1 13 1.7 20 LT 6.3 130 18O 124 130 233 s97 342
HAA 1.0 [ S | 24 1.9 9.3 147 223 154 167 153 607 4713
160 1.5 2.2 26 2.1 0.3 1831 223 I 337 44.0 643 378
Mean 14 1% 23 Lo 8.3 153 M5 a8 211 N Gl6 370
ol 1.2 16 20 1.7 .0 140 197 171 233 240 617 d0b
EA 1.0 14 24 27 21 100 163 237 167 423 9.7 677 550
10,0 6 26 30 24 17 184 247 181 417 230 M3 da2
Mean( A} L4 23 2% 21 8.9 164 327 173 358 156 670 4926
Mean{B} 1.7 2.1 2.9 14.8 16.1 17.4 34.5 404 512
Mean ("} 1.4 21 24 8.1 151 1049 259 332 sdd
L.5.I> at 0.05%, A 009 0.94 237
B (I3 1.33 3135
c 0l 1.15 2.90
AB NS M. 4.74
AC MBS N.5 4.11
BC Q.23 NS 5.81
ABC NS N.S N.5
Root length treatments during the cultivation of the ex vitro
Data in Table (2) exhibited high plants.

significant effect of different types of auxins,
concentrations and culture periods on root
length. The best results for root length were
obtained when the date palm plants were
treated with 10.0 mg/l IBA for 18 month (64.4
cm). The plantlets require IBA to enhance root
system. It was observed that ex vitro rooting
was strongly influenced by auxin type and its
concentrations. Goncalves and Romano (2007)
reported that, after dipping the basal end of in
vitro derived shoots in 1 g/l indole butaric acid
for 2 min facilitated the best rooting with a
mean of 5 roots in 85% of shoots and the
highest survival percentage. In general, it was
clearly observed that the treatment of date
palm cv. Barhi plantlets with IBA at 10.0 mg/l
for 18 months was more effective than other

2 -Effect of cytokinins on ex vitro date palm
plants

Results in Tables (3 and 4) showed the
effect of cytokinin type and its concentration
on the growth of shoots and roots after 9, 12
and 18 months.

Leaves number

It was clear that the twpe and
concentration of cytokinin affected the
response of leaves number, pinnate leaves
number and leaf length (Table 3). No different
response was noticed on leaves number treated
with Kin or BA. The plants which treated with
1.0 mg/l cytokinin gave a better result in terms
of average number of leaves (4.8). Culturing
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for 18 months gave the best response for
leaves number (5.9) compared with 9 and 12
months (2.7 and 4.6, respectively).

Pinnate leaves number
MNo significant differences between Kin
or BA regarding pinnate leaves number.

39

Adding 0.1 or 1.0 mgl cytokinin results in
higher pinnate leaves number compared with
0.01 mg'l cvtokinin. Meanwhile, the best
results were recorded after 18 months of
treatment.

Table (3): Effect of cytokinins on growth of shoot of ex vitro date palm Barhi cv.

(€ ) Culture pericd {months)

(A 1“‘-’” Leaves Mo Pinnate leaves Mo. Leaf length (em)
mgn, RS ¥ 13 W M. 9 12 5 M g FT M.
0.6 (eomtrol ) 2.3 3.7 4.7 16 0.0 (0 07 0.2 290 407  4R7 395
001 2.3 4.1 53 in n.n LX)} 0.3 1 237 42.7 48.0 38.1
KIN .1 Lo 17 &.0 4.6 0.n LX) 1.3 0.4 273 450k 50.3 409
1.0 L0 a0 .7 4.4 0.0 3 1.5 0.5 30,7 46.7 51.3 429
Mean 2.7 4.6 a0 4.4 0.0 0.1 1.0 0.4 29000 44 .8 4495 41.2
.01 L3 40 5.3 1% 0.0 0. 03 0.1 247 413 477 379
BA 0.l in 4,7 57 4.5 0.0 0.0 1.0 0.3 283 450 493 44,
10 30 50 43 48 0b 03 13 0.5 323 480 503 435
Mlizan(A) 1.8 4.6 54 4.4 0.0 0.1 [{ X" 0.3 a4 EER 481 40,8
Mean(B) 39 45 48 0 0.3 0.3 B0 409 43
Meﬂ C) 2.7 4.6 5.9 (0 (.08 It 2840 442 49.2
L.5.D at 0.05% A NS N.S N5
B 0.30 n.29 169
C 026 .10 1.47
AB NS MN.S N.S
AC NS N5 N.S
BC N.S NS N.S
ABC N5 N.S MN.5
Leaf length Diameter of bulb

Leaf length of date palm plants treated
with 1.0 mg/1 of cytokinin was significantly
higher than that treated with 0.01 or 0.1 mg/
cytokinin. The plants which treated for 18
months gave the longest leaf compared with
those treated for 9 or 12 months. Moreover,
there were no significant interaction effects
among treatments. Hegazy e al (2006)
pointed out that the growth and development
of plants depends mainly on the number of
healthy formed leaves.

It was clearly noticed from Table (4)
that, treatement with Kin was more effective
than BA on shoot diameter (2.0 and 1.9 cm,
respectively) while, the treatment of date palm
plants with 1.0 mg/l of cytokinin significantly
increased the diameter of bulb compared to the
other treatments. Diameter of bulbs increased
significantly by prolonging culture period
from 9 to 12 and 18 months (1.5, 2.0 and 2.7
cm, respectively). The interaction between
type of auxins and the concentration showed a
significant effect on diameter of bulb. Plants
treated with 1.0 mg/l Kin gave the largest
shoot diameter,
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Table (4): Effect of cytokinins on growth of root of ex vitro date palm Barhi cv.

[ € ) Culture period (months)

[EN] (B} Dinmeter of bulb_{cm) No. of roots Pt lengthicm)
§ 5y ook T B . 48 M. AT M. ) 12 1% M.
0.0 {control) 12 15 21 6 43 107 153 134 110 175 580 288
001 14 13 20 16 &3 107 147 106 87 20 453 253
KIN 0.1 16 1.9 2% 21 67 130 163 120 133 243 503 203
0 18 28 3&  2& &7 160 180 142 137 M3 s67 339
Maan 15 18 21 20 &5 126 161 1.7 117 18  s26 294
o1 12 15 b L& 51 90 150 9. 100 220 470 263
BA 01 14 1% 25 19 &0 1z0 170 1L7 130 297 510 3.2
10 17 26 37 27 90 160 183 144 170 353 538 354
Mean(A) 14 1% 24 b 62 119 164 115 130 261 525 305
Mean(B) 16 20 28 149 167 182 258 103 347
Mean ( C ) L5 20 17 60 125 164 124 260 5L7
L.S.D at 0.05% A 008 M.8 M.5
B 011 8.54 1.42
C 010 111 1.24
AB 0.16 M.5 MN.5
AC NS NS N.S
BC 0.20 MN.5 MN.5
ABC NS M.5 MN.S

Number of roots

Data in Table (4) showed that, number of
roots increased by increasing cytokinin
concentration from 0.01 to 0.1 and 1.0 mgl
(14.9, 16.7 and 18.2, respectively). Moreover,
the date palm plantlets produced the best roots
number after 18 months of treatment. On the
other hand, all interactions had no significant
effect.

Root length

Results in Table (4) showed no
significant differences between Kin and BA in
their effect on root length of date palm
plantlets. Root of plants treated with 1.0 mg/]
cytokinin was significantly longer than that of
plants grown under 0.01 or 0.1 mg/l cytokinin
treatments. The plants which treated for 18
months gave the longest root compared with
those treated for 9 or 12 months. In
conclusion, the data clearly showed that the
treatment of date palm cv. Barhi plantlets with

Kin at 1.0 mg/l for 18 months was more
effective than other treatments during the ex
vitro acclimatization of these plants.

3 -Effect of gibberellins on ex vitro date
palm plants

Data in Tables (5 and 6) showed the
effect of different gibberellin concentrations
on growth of shoots and roots for 9, 12 and 18
month.

Leaves number

It is evident from the obtained data
(Table 5) that leaves number increased by
increasing GA; concentration from 0.0 to 1.0
mg/l. After 18 months from the planting the
plants treated with GA; produced a large
number of leaves. The interaction between
GA; concentrations and culture period
indicated that, treatment with 1.0 mg/l GA; for
18 months gave the highest number of leaves
(5.7).
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o
Table (5): Effect of gibberellins on growth of shoots of ex vitro date palm Barki cv,

{B) Culture period (months)

GA; mg/l{A) Leaves No. Pinnate leaves Wo. Leaf lengthicm)
9 12 18 Mean ki 12 18 Mean 9 12 18 Mean
0.0 23 37 47 36 00 o0 07 0.0 30 407 487 39.8
0.01 27 40 50 3.9 00 00010 0.3 3.3 517 570 483
0.1 30O 43 53 42 00 03 1.3 0.3 423 577 ebD @ 533
1.0 33 47 57 46 00 07 17 08 440 623 690 554
Mean{B) 28 .42 52 00 03 12 383.2 53.1 58.9
L.5.D at 0.05% A 2:2 1.8 4.5
B 0.9 0,09 5.6
AB 1.5 1.00 11.2
Pinnate leaves number Leaf length
There were significant differences Data in Table (5) showed significant

between effects of GA; concentrations on
pinnate leaves number. Pinnate leaves started
to develop after 9 months. Afterl& months,
data recorded the highest number of pinnate
leaves at 1.0 mg/l GA; (Table 5).

differences among GAj; concentrations on leaf
length. Concerning the interaction among GA;
concentrations and culture period of date palm
plants cv. Barhi data indicated that treatment
with, 1.0 mg/l GA; after 18 months gave the
largest leaf length (69.0 cm).

Table (6): Effect of gibberellins on growth of root of ex vitro date palm Barhi cv.

~{B) Culture period {months)

mg:&) Diameter of bulb(cm) No. of roots Root lengthicm)
9 12 18 Mean 4 12 18 Mean 9 12 18 Mean
0.0 1.2 1.5 2.1 1.6 53 10.7 153 104 11.0 190 580 293
0.01 1.3 1.7 2.0 1.7 6.3 9.3 150 102 140 220 433 264
0.1 1.5 1.9 2.2 1.9 6.3 100 170 111 203 277 420 300
1.0 1.4 2.1 2.4 2.0 7.3 127 203 134 337 397 480 405
Mean(B) 1.4 1.8 22 6.3 10.7 169 198 271 47.%
LSD at 0,05 A 0.6 15 5.4
B 0.2 435 1.7
AB NS 3.2 12.6
Diameter of bulb Number of roots
Concerning the effect of GA; on Data in Table (6) pointed out that, there
diameter of bulb, data in Table {6) revealed were significant differences among GA;

that, no significant differences were observed
among GAs  concentrations.  Moreover,
treatment with GA; at 1.0 mg/l for 18 months
gave the highest value of bulb diameter
(2.4cm).

concentrations for their effects on roots
number. Treatment with GAz for 18 months,
produced a large average number of roots
(16.9). Regarding the interaction between GAs
concentrations and culture period data showed
that the treatment of 1.0 mg/l GA; gave the
best results of root number (20.3) with 18
month period.
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Root length

Data in Table (6) showed the effect of
(GA; concentrations and culture periods on root
length of plants. Data showed a similar trend
for the previous measurement (number of
roots). In general, it could be concluded that,
the increasing GA; concentration from 0.0 to
1.0 mgl was effective in increasing leaves
number, pinnate leaves number, leaf length,
root number and root length, whereas the same
concentrations did not affect on diameter of
bulb of date palm plants cv. Barhi

Sherif F. El-Sharabasy and Zeinab E. Zaid

4 -Effect of different combinations among IBA,
KIN and GA; on date palm plants ex vitro

Data in Tables (7 and 8) showed the
effect of different combinations among IBA,
Kin and GA; on growth of date palm plants cv.
Barhi ex vitro. Table (7) recorded the results of
leaf number, pinnate leaves number and leaf
length during three culture periods. The results
showed that the treatment with 10.0 IBA + 1.0
Kin + 1.0 GAs mg/l was statistically superior
than others for the three culture periods of date
palm plants cv.Barhi.

Table (7): Effect of different combinations among IBA, KIN and GA; on growth of shoots of ex

vitro date palm Barhi cv.

Treatment mg/l (A)

(B) Culture period {months)

Leaves Mo, Pinnate leaves No, Leaf length {cm)

IBA KIN GA, 9 12 18 M. 9 12 18 M. ] 12 18 M.
0.0 0.0 00 23 37 47 36 00 00 06 02 300 407 487 398
01 01 00 27 40 50 3% 00 00 1.0 03 327 447 503 426
0.1 0.0 001 27 40 53 40 00 00 13 04 333 453 530 439
0.1 001 0.0 30 43 60 44 00 03 17 07 337 483 607 476
0.0 o ool 27 37 47 3T 00 00 07 02 207 393 51.0 400
1.0 0.1 0.0 27 50 60 46 00 07 1.7 08 353 503 623 493
1.0 0.0 0.1 30 50 60 47 00 07 20 0% 337 503 6l0 483
1.0 0.1 0.1 33 50 63 49 00 10 23 1.1 373 487 670 510
0.0 0.1 0.1 30 43 53 42 00 03 13 05 323 460 560 4438

10.0 1.0 0.0 30 50 67 49 00 07 23 10 373 537 687 532
10.0 0.0 1.0 33 53 67 51 00 13 023 1.2 390 570 720 560

10.0 1.0 1.0 37 60 0 56 00 L7 30 le 457 627 723 602
0.0 1.0 1.0 33 47 60 47 00 07 1.7 08 393 323 693 336

Mean (B) 298 46 58 0y 06 1.7 35.2 492 609
L.5.D at 0.05% A 0.43 0.30 3.70
B 1.20 0.51 5.62
AB 0.93 0,18 1.20
Concerning, the specific effect of and micro-nutrients during the acclimatization

combinations with IBA, Kin and GA; on
diameter of bulbs, root number and root
length, data in Table (8) showed that the
treatment with 10.0 IBA + 1.0 Kin + 1.0 GA:
mg/l increased significantly the diameter of
bulbs, roots number and root length of date
palm plants cv. Barhi (3.4 cm, 28.0 and 53.8
cm, respectively) compared to the control
(growth regulator free) during three culture
periods (Figures 1 and 2). In general, the
fertilization of date palm plants with N P K

and developing stages is very important to
obtain vigorous and healthy plants (Fig. 3).
The treatment with any type of growth
regulator under investigation (auxin, cytokinin
and gibberellins) alone had no effect while, the
combinations of auxin (IBA), cytokinin (Kin)
and GA: were more effective to produce very
good adapted plants that can be transferred to
open field. On the other hand, gibberellins
increased the elongation of plantlets. Abo-El-
Soaud et al. (1999) found that GA; may
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promote bulb and crown formation. Moreover,
GA; treatment may enhance rooting ability of
shoot, block shoot elongation and ease
acclimatization  ability  (George, 1993).
Unfortunately. there is no satisfactorily
information available about the fertilization

Fig. (1): The effect of IBA, KIN and
GA; on root formation.

Fig. (2): The effect of IBA, KIN and GA;
on diameter of bulb.

Fig. (3): The effect of IBA, KIN and GA;
on growth and development of date
palm plantlets during
acclimatization stage.

and growth regulator treatments for date palm
plantlets  inside green house  during

acclimatization stage, therefore this approach
needs more detailed studies to  enhance
acclimatization process.

Arab J. Biotech., Vol, 13, No. i T} darsary ( 200003544,
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Table (8): Effect of different combinations among IBA, KIN and GA; on growth of roots of ex

vitro date palm Barhi cv,

Conc. mg/l (A)

(B) Culture period (Months)

Diameter of bulb{cm)

Foots number

Root length{cm)

IBA KIN GA; 9 12 18 M. 9 12 18 M. 9 12 18 M.
00 00 00 12 15 21 16 53 107 153 04 1.0 190 580 293
01 001 00 1S5 18 25 18 70 143 257 157 150 197 593 3.3
0.1 00 001 13 13 22 16 1.7 143 250 157 150 223 620 331
01 0ol 001 15 17 26 1% 80 165 283 176 197 267 653 312
00 001 001712 16 26 13 7.3 143 213 143 150 210 587 316
0 01." 00 14 2o 29 21 87 217 287 197 183 227 650 353
10 00 o001 15 15 27 19 97 210 343 217 193 293 640 375
1.0 0.1 01 17 722 34 24 1007 240 377 241 233 353 707 431
00 0.l 0f 16 23 33 24 83 187 3.7 196 207 277 600 361
o 10 00 16 3.0 43 30 110 247 407 255 250 490 737 492
o 00 10 16 27 40 28 100 263 400 254 287 513 7i3 5Ll
00 1.0 10 19 35 47 34 130 283 427 280 360 480 773 538
0.0 10 1o 1.5 2® 42 28 107 227 377 236 257 34 687 419
Mean (B) @ik 32 5o 198 315 210 310 658
L.5.D at 0.05% A 2.50 3.1 24 '
B 0.90 7.33 5.74
AB 1.54 5.21 5.40
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