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N ABSTRACT

This study was carried out during 2000 and 2001 seasons at king
Abdelaziz Univ. Experimental Station in Wadi Hoda AL-Sham, Jeddah, Saudi
Arabia to examine the effect of four soil salinity levels namely 0.0, 0.2, 0.4 and
0.8% of NaCl + CaCl, at 1:1 by weight as well as 25-100 GAs, 5-20 ppm Kinetin
and 500-2000 ppm CCC on growth and chemical composition of Neem plants
{Azadirachta indica L}.

There was a slight reduction on plant height, leaf area, dry weight of
leaves/plant, number of laterals, length of the main roots, number of secondary
roots dry weight of root/plant, chlorophyl} a and b and carotenoids and leaf NPK
with increasing soil salinity from 0.9 to 0.4% These parameters were
substantially depressed with raising soil salinity from 0.4 to 0.8%.

In most cases GA; kinetin and CCC was faverable in alleviating the
adverse effects of salinity on growth criteria and chemical constituents of Neem
plants.

These results suggested that Neem plants could tolerate 0.4% soil
salinity without obvious adverse effects on growth and chemical composition of
the leaves. Application of GAs, kinetin and CCC under soil salinity higher than
0.4% was necessary for alleviatiny or counteract some of the harmfull effects
impased by salinity on effects imposed by satinity on different growth parameters
and chemical constituents of the feaf.

INTRODUCTION

Neem tree has an outstanding was in our life such as firewood, excellent
wood, seed oil, wind break splendid street tree soil improvement and industrial
chemicals such as tannins and soaps. It is very important for using seeds and
leaves as an insect repellent, since they contain azadirachtin It is grown well on
all locations around the world. Neem as a woody tree is one of the most important
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natural  sources allover the world. The increasing needs to woody trees nowadays
for man uses facilitates the efforts for establishing other Neem plantations.

Soil salinity may affects the growth of ernamental plants in two ways:
(1) Osmotic pressure of soil could be high enough to limit water availability for
the plant roots (2) High concentrations of salts in soil solution could facilitate the
uptake of the studied ions so that an accumulation could resslt and cause
derangement of the normal metabolism. (Miller e a/,, 1990} ,

Salinity conditions are known to have different adverse and impaired
cffects on growth of bean plants (Starck and Karwowska 1978), Dimorphatica
ecklonis, Callistephus chinensis, Lantana Camara and Myoporum pictum (E1.-
Mahrouk, 1980}, Young ber (Mehta 1982), Thuya orientalis (Nofal ef o, 1983)
Casurina species (Clemens ef a/., 1983) and Lavcaena leveocephala (Hansen and
Munps 1984). Increasing soil salinity level upto 0.4% was very effective in
reducing chemical constituents particularly leaf pigreents, K% , P% and was
responsible for enhancing by Ca, Na and Cl in the leaves as reported by Singh
and Yadav (1985) on Eucalyptus hybridat, Omran (1986) on Eucalyptus species,
Remison and Iremiren (1990) on Coconut, Shehata (1992) on Cupressus
sempervirens and Cupressus camaldulensis, Ismail (1993) on Adhatoda vasica,
Nerium oleander and Lantana camara, Mohamed (1993) on various orramental
shrubs and Younis et of,, (1993) on Phaseolus yulgaris,

On the other hand gibberellic acid was reported to induce considerabie
stimulation on most growth criteria of Chrysanthermum frutescens {Abou-Dahab,
ef ol, 1987). Borago officingls (Aly and Badran, 1988), Chrysanthemum
morifolium Romi (Abdail-Nadia er a/, 1989), Luffa clindrica (Badran et al.,
1989), pot marigold (EL-Sayed, 1991 and Hassan et af, 1991) and
Chrysanthemum morifolium (Attia and Ahmed, 1997). The beneficial effect of
GA; on stimulating growth could counteracted the adverse effects of soil salinity
on it. Concerning the other growth regulator namely Cycocel CCC, it was found
to reduce plant height of Chrpsanthemum (Sachs and Kofranek, 1963, Fikry, 1983
and EL-Dessouki, 1988) and borago (Aly and Badran, 1988). In addition CCC at
different concentrations was also effective in simulating stemn diameter branch
number as well as fresh and dry weights of shoots of chrysanthemum (EL-
Dessouki, 1988) and borag (Aly and Badran, 1988)-Abou-Zied and Bakry (1978)
added that CCC was responsible for promoting fresh and dry weights of leaves of
primula.

Kinetin not only promoted stem thickness, number of leaves per plant
leaf area and fresh and dry weights of shoots but also it enhanced K uptake and
inhibited Na in various ornamental plants (Milier, 1956), grapevines (Allam-Aida
et al., 1988), Tagetes minula (Abd-Alazeem, 1993) and Iris (Manoly, 1996). This
trend of kinetin proved to be very effective in alleviating the growth and
nufritional disturbance of sunflowers occurred under salt stress conditions (llan,
1971).
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The role of GAs;, CCC and Kinetin in alleviating, modifying or
contracting the adverse effects of salinity on growth and chemical constituents of
different plant species was reported by Starck and Karwowska (1978) on
Pheseolus vulgaris, Badran et al., (1984) on Tropaeofum majus, EL-Nimr (1986)
an some vegetable crops, Manoly (1989) on fuberose and Makary (1991} on
chrysanthemum. Similarly, CCC was found to improve stem diameter and fresh
and dry weight of shoots of datura (Dawh, 1982) and chrysanthemum (Fikry,
1983).

'The present study is designed (o investigate the ability of Neem plants to
grow under different soil salinity levels and for GA; CCC and Kinetin
concentrations. Nutritional status of the plants in response to salinity and the three
growth regulators was also studied,

MATERIAL AND METHODS

This study was carried out during 2000 and 2001 seasons at the
Experimental Farm of king Abdulaziz Univ. at Hoda Al-Sham located 120 km
north east of Jeddah, Saudia Arabia.

Uniform ome year old seediing of Neem (dzadirachta indica 1)
wereplanted in 25 cm clay pots on the first week of April for both seasons (one
secdling /pot). Each pot was filled with 4.0 kg of sandy soil Analysis of the tested
soil {according to Piper (1950) are shown in Table {1},

Table (I}: Some physical and chemical properties of the soil used
Particle size distribution (%)

Sand % 96.0
Silt % 1.1
clay % 2.9
Texture sandy
pH (1:2.5 extract) . 8.02
E.C.(1:2.5 extract) mmhos/lem 25°C 0.85
CaCo; % 50
OM.% 0.123
Ion concentrations {(meq 1 1) (in satarated extract)

HCO, 3.20
CL” 3.18
80, 1.70
Ca™ 3.40
Mg 0.30
Na* 3.91
X 0.35
Total N% 0.01
Available P (ppm, Olsen) 16.5

Available K {(ppm, ammonium acetate) 38.0
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Soil was mixed with different levels of Nacl+Cacl, before planting four
levels of soil salinity were™ used by mixing equal amounts of NacHCacl, at the
rate of 0.0, 0.2, 0.4 and 0.8% with the soil. The assigned amounts of both salts for
each pof were throughly mixed with the soil before filling the pots. The plants
were sprayed three times at two weeks intervals started at one month after
planting with nine different growth reguletor treatment namely, GA; at 25,50 or
100 ppm, Kinetin at 5,10,0r 20 ppm, or CCC at 500,1000 or 2000 ppm in addition
to the control treatment which sprayed with tap water. The split plot design with
four replicates was followed in this experiment where the four soil salinity levels
assigned to the main plots and the ten growth regulator concentrations occupied
the subplots. Therefore, the experiment included forty treatments, four replicates
per each (three plants per replicate).

Fertilization was done for all Neem seedlings at the rate of 3 g
ammonium nitrate (33.5%N), 3 g calcinm superphosphate (15.5% PO Yand 1.5
g potassium sulphate (48% K.0O) per pot. Fertilizers were added at four times
starting two months from transplanting and every three weeks thereafter. All
other agricultural practices were carried out as usual,

After six months from the start of the experiment the following data
were registered.
1- Piant height (cm)
2- Stem diameter at base and at top (mm)
3- Number of leaves per plant
4- lcaf area (cm)” according to Jain and Misra (1966)
3- Dry weight of leaves/plant (g)
6~ Number of lateral shoots/plant
7- fength of the main roots {cm)
8- Number of secondary roots
9- Dry weight of root system
10~ Photosynthetic pigments namely chiorophyll a and b as well as carotenoids
{mg/1 g fresh weight) using the method described by Moran (1982)
11- Perceniages of N,P and K. in the dry leaf according to Evgnhuis (1978).

All the obtained dafa were tabulated and statistically analyzed according
to Snedecor and Cochran (1972) using L.8.D. test.

RESULTS AND DISCUSSION

1- Effect of soil salinity, GA3, CCC and Kinetin on plant height and stem
diameter at base and top:

It is clear from the data in Tables (2 & 3) that increasing soil salinity
levels from 0.0 10 0.8% was followed by a gradual reduction on plant height and
stem diameter at base and at top. Insignificant differences were observed in this
connection when soil salinity was increased from 0.0 to 0.4%. Soil salinity
caused by using 0.8% from NaCl + CaCl, resulted in significant reduction on
such growth criteria compared to the other concentrations. These results were true
in both seasons,
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Table (2): Effect of soil salinify levels as well as concentrations of GA,
kinetin and CCC on plant height and stem diameter at base of
Azadirachta indica L. plants during 2000 and 2001 seasons,

Character Plant height (cm).
growth 2000 | 2001
regulator Soil salinity level (A)
conc. @—uwﬁ.w 00 | 02% | 0.4% | 0.8% | Mean | 0.0 | 0.2% | 0.4% | 0.9% | Mean
®B) ® B

Control 0.0 41.3140.0(393 1363 (39214341432 (43.1141.0|428
GA; at 25 44.5144.0143.71400 | 43.1{40.71467[466 445|401
GA; at 50 490 14851 48.0 (4524771515514 |502(492|508
GA; at 100 493490483 (460 482|516 5151514500511
Kinetinat 5 [ 42.2 (417 | 41.0 1383 [ 40.8 | 443 [ 442|440 4251438
Kinetin at 10 [ 43.0 [ 425|420 (391 [41.7]452[452 (45114391440
Kinetin at 20 {435 143.0{423139.9 (422453452451 1434|4438
CCC at 500 380 (36.0;:360[3331358/(399(39.91398[380(394
CCCat1000 {361 |36.0|36.0}33.8(355,38.0{380(378]360(37.3
CCC at 2000 136.11360]36.0]33.0(3531379{1380(376]359]37.4

Mean (A) 423 1417 1413 |385 444 1443 1442 [424
LSD at 5 % A B AB A B AB

Z.1 2.5 50 1.3 1.2 24
Character Stem diameter at base (mm)

Control 0.0 3.00 (297 295|287 [295/3.18]317(3.16 [3.11{3.16
GA;at 25 2901285288 280[288(3.07{3.06/3.06[3.00(3.05
GA; at 50 27712741273 126612731294 2931292|288;292
GA; at 100 27512929271 12.63 127012921291 |2911286!290
Kinetin at § | 3,55 | 3.52 | 3.51 | 341 £350|3.76|3753:3.75|3.70 | 3.74
Kinetinat 10 3.75 1374|371 [ 3.64 37113981398 (398{3.92]397
Kinetin at 20 }3.79 {3.77 | 3.72 [ 3.65 {3.73 { 4021 4.01 | 400 | 3.95 | 4.00
CCCat500 |333|3.31(3.30(3.24(3.30]3.533.52]3.51[346]3.51
CCCat 1000 134113400338 1330337361 3.60(3.60)3.3453.59
CCCat2000 13421341;339[33313.39/362{361136013.52]359

Mean(A)  |3.27[3.25]223[3.15 3.46 [ 3.45[3.44[339
1SD at 5 % A B AB A B AB
005 007 014 | 004 003 006

Such reduction on plant height and stem diameter due 1o salinity might
be attributed to the ihibiting effect of salinity on cell division and cell elongation
as well as collapsing the biosynthesis of organic foods (Nieman, 1962), These
results were confirmed by Starck and Karwowska {1978) on bean plants, EL-
Mahrouk (1980) on Dimorphatica  ecklonis, Callistephus chinensis, Lantara
camara and Myoporum pictum and Mehta (1982) on young ber.
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Table (3): Effect of soil salinity levels as well as concenfrations of GA;
kinetin and CCC on stem diameter at top and number of leaves
Iplant of Azadirachte indica L. plants during 2000 and 2001

5€aS0ns.
Character Stem diameter at top {(mm)
growth 2000 | 2001
reguiator Soil salinity level (A)
eonc. (ppm) | 0.6 | 0.2% ] 0.4% ] 1.8% | Mean| 0.0 | 0.2% | 0.4% | 0.8% | Mean
(B) (®) ®)

Centrol 0,0 26112601258)250(257274]272] 271266271
GA; at 25 2491248247240 |2461261|2.60|260]255]|2.59
GA; at 50 2411240 )239(2315237253[252(251|255]252
GA; at 100 240123972381 230|2361252(251[250]245]249
Kipetinat 5 |3 .30)2.29|327(32013.26|3.47|3.461345{3.39]3.44
Kinetin at 16 | 3.41 13,40 | 3.3913.30 [ 337,358 3.57|3.55]|34913.54
Kinetinat 20 §3.43 | 342|340 (33213391360 3.60)3.59{3.55]3.58
CCC at 5064 29212913289]2.80;238[3.07{3.06{3.05]3.00]3.04
CCCat1000 | 299 298[2.96(28%(295{3.14[3.12(3.11[3.05]3.11
CCCat2000 [304,3.02)3.01]3.00(3.01]3.1913.18;3.1713.11(3.16

Mean (A) 2.90 | 2.88 | 2.87 | 2.30 304 | 3.05 302298

. A B iB A B AB
LSD at5 % 0.06 007 |o14| 005 003|006
Character {umber of leaves /plant
Control 0.0 | 9.0 [ 90 | 90190 ] 9071103] 10211007 7.5 17573
GA, at 25 1250120 [ 120] 90 {112 135]134] 130|103 [ 126
GA; at 50 150 | 1451140120 | 13.9] 166 | 165 163 | 14.1| 15.9

GA; at 100 1507150 11500 13.0 (193 | 170 170170 159 155
Kinetin at § 100|100]100] 80 95{103]102{100{ 78| 96
Kinetinat 10 [ ILO 110|110 85 {104 104|103 1007 7.9 | 97
Kinetinat 20 | 11.0 [ FLO 7 IL0{ 83 | 103106 105|103 80 | 9.8
CCC at 500 $0 ;90 | 85|80 | 86 |100|100|160] 80 | 95
CCCat1900 ;1060710.0) 95|72 | 92 100 160100} 80 1 95
CCCat2000 [100) 95195171190 1{100!/100{100! 80 1] 95

Mean (A) 113 1L 11.0] 5.0 119 138|117 9.5

A B AB A B AB
o
LSD at5 % 20 3.0 6.0 2.0 3.0 6.0

In respect with the effect of GA,, Kinetin and CCC, plant height was
increased with using GAs at 25-100 ppm and kinetin at 5-20 ppm, while using
CCC at 5002000 was significantly responsible for reducing plant height.
Spraying GA; was preferable than kinetin in improving plant height. The tallest
plants were recorded due to spraying 100 ppm GAs. Spraying 1000-2000 ppm
CCC preduced the shortest plants, In most cases, no significant effects were
obscrved between using the higher two concentration of GA,, Kinetin and CCC.

Data concerning the effect of the three growth regulators on stem
diameter, c¢learly show that Kinetin and CCC treatments were favorable in
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increasing stem diameter than control treatment. The superiority of three growth
regulations. on increasing stem  diameter could be armanged as follows in
ascending order, GA,;, CCC and Kinetin. A slight effect on such growth
parameters was detected due o raising GAs concentrations from 50 to 100 ppm,
CCC from 1004 to 2000 ppm and Kinstin from 10 to 20 ppm. Spraying kinetin at
10-20 ppm produced the thicker steins and the untreated plants had thinner sterns.
Spraying GA; at 25-100 ppm was responsible for reducing stem diameter than the
other involved treatments.

The promoting effect of GA; and kinetin might be attributed to their
recognized role in stimulating cell division and expansion, whilg the refarding
effect of CCC on plant height might be due to the antagonism between CCC and
endogenous promoters. The obtained results are in close agreement with those
reported by Abou-Dxahab ef al, (1987} on Chrysanthemum frutescensis, Aly and
Badran (1988) on Borage officinalis and Adalla, Nadia ef al, (1989) on
Chrysanthemum  morifolium, with the findings of Abd-Alazeem (1993) on
Tagetes minata and Maroly (1996) on Iris, in regard to kinetin and with the
results of Sachs and Kofranek (1963), Fikry (1983) and EL-Dessouki (1988) on
chrysanthemum plants in regard to CCC.

The interaction between soil salinity and the three growth regulators was
significant in both seasons, It indicated that GA; at 25-100 ppm, Kinetin at 5-20
ppm and CCC at 500-2000 ppm were able to modify or counteract the depressive
cffects of soil salinity on plant height. However, Kinetin and CCC were proved to
alleviate the reducing effect of salinity on stem diameter. The reverse action of
these auxing and salinity on growth could explain the present results. These
results are in harmony with those obtained by Badran et al, (1984) on
Tropaeolum majus, EL-Nimr {1986) on somne vegetable crops and Makary (1991)
on chrysanthemum.

2- Effect of soil salinity, GA,;. CCC and Kinetin on number of leaves per
plant leaf area, dry weight of leaves and number of lateral shoots per
plant.

Data in Tables (3 & 4 & 5) clearly show that there was a graduat
reduction on the four growth aspects namely number of leaves per plant, leaf area,
dry weight of leaves and number of laterals with increasing soil salinity from (.0
to 0.8%. Raising soil salinity from: 0.0 to 0.4% had meaningless reduction on the
four grewth criteria. A great and significant depression on these growth traits
were observed due to salinizing the soil with 0.8 NaCl+CaCl, compared to
the other salinity treatments. This means that Neem plants tolerated soil salinity
with NaCl+CaCly tll 0.4% without any impaired effects on growth parameters.
These results were true in both seasons.

The unfavorable effects of salinity on cell divisions, the bicsynthesis of
organic food, conductive tissues and the uptake of nutrients could explain the
present findings. The adverse effects of salinity on growth traits were confirmed
by the results of Nofal et ol (1983) on Casurina species and Hansen and Munus
(1984) on Laucaena leveacephala.
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Table (4): Effect of soil salinity levels as well as concentrations of GA,
kinetin and CCC on leaf area and dry weight of leaves / plant of
Azadirachta indica L, plants duripg 2000 and 2601 seasons.

Character Leaf area /plant (cm)*
growih 2000 ] 2001
regulator Soil salipity level {A)
conc. (ppm) | 06 [03% | 0.4% | 0.8% | Mean| 0.0 | 0.2% | 0.4% | 0.8% | Mean
(B (B) (B)
Control 0.0 1300 | 3002932731292 |32.3 320319299315
GA; at 25 303 130.0 29012731292 (32.01320|318}298]31.4
GA, at 50 30.0 | 30.0 | 30.0 {283 | 29.6 | 32.0{ 32.0[31.8| 298|314
GA; 2t 100 [ 30.0130.0]30.0|28.0(295]|32.4(320](320/[300]316
Kinetinat5 | 40.0 3993900390 {392|49.0|48.3|48.0|46.3] 479
Kinetin at 10 | 43.0 [ 4294271393 [4321553{550)543 /3523|542
Kinetin at 20 | 43.8 [ 4371436 (425 4345565561553 1523|547
CCCat500 §30.3130.0]299|2800296(32.0(32.0[320(293}31.3
CCCat 1000 | 30.5 (300299280296 |32.01320|31.9]300131.5
CCCat2000 [305]30.0{299|280|296|32.01320/31.8]299]31.4
Mean (A) 33.8 {33.7 |333 1287 38.5 [38.3 |38.1 |36.0
- A B AR A B AB
LSD at 5 % 10 0.9 18 13 16 |20
Character Dry weight of leaves / plant
Control 0.0 | 85 ] 84 | 83 | 74 | 82 | 89 | 88 | 87 | 7.9 1 86
GA; at 25 97196 |96|86|94 102/101]100]92} 099
GA; at 50 108108107 s8 105|113 izl fi03] 110
GA;at100 | ILO[1LO{110{ 101 508§ 115] 114|113 |10.4]11.2
Kinetinat 5 | 115 [ 114 | 113 ] 104 | 112{12.1] 120 120 [ 113 119
Kinetinat 10 | 13.0 129 128] 1207127 | 13.7 | 136 { 13.6 1 128 | 13.4
Kinetinat 20 | 13.3113.2{ 132|124 | 13.0| 13.9] 1381 13.7]| 12.8 | 13.6
CCCat560 [1003100] 99 | 91 98 |106]105[1051 96 | 103
cccat1o00 13| n2binileol ool sl 7| 1ol 11e
CCCat2000 115|114 11311021 101 120|119} 118]104] 117
Mean 1L [ 11011091 100 116 115 | 1141106
A B AB A B AB
LSD at 5 % 0.8 0.7 1.4 07 0.6 12

Result, further reveal that spraying CCC at 500-2000 ppm was
responsible for increasing diy weight of leaves per plant and sumber of laterals
per plant and had a sight effect on the number of leaves per plant and leaf area
compared to the control treatment. Number of leaves per plant, dry weight of
leaves per plant and number of katerals per plant tended significantly to promote
with using GA; at 25-100 ppm. Leaf area did not alter significantly with GA;
treatments, Spraying Kinetin at 5-20 ppm sigpificantly improved the four growth
parameter compared to the check treatment and the other growth substances.
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Table (5): Effect of soil salinity levels as well as concentrations of GA;
kinetin and CCC on number of lateral shoots / plant and length
of the main roots of Azadirackta indica L. plants during 2000
and 2001 seasons.

Character Number of lateral shoots / plant
Growth 2000 | 2001
Regulator Seil salinity level (A)
conc, (ppm) 0.0 | 02% ] 0.4% | 0.8% | Mean| 0.0 [ 0.2% | 04% | 0.8% | Mean
{B) ®) (B

Control 0.0 1.001 1.00 [0.69 0807 094|109 1.08{1.07 0.89|1.03
GA; at 25 13141130 130 142 | 125 150 1.50] 1.49 | 1.30| 1.45
GA; at 50 1511 1,50 150 | 133146 | 166]1.65]163| 144|160

GA; at 160 1531152 | 1.51 | 1.34 | 147 170 1.70 | 1.69 | 1.50 | 1.65
Kinetin at § 1571 157|157} 141 [ 153 | 1.81 | 1.80 | 1.80 | 1.62 | 1.76
Kinetinat10 {177 176 [ 175159 [ 171 (195} 1.94 (193 175| 1.89
Kinetinat20 11741178 | 178|163 ] 1.74 [ 1.96 | 1.95[ 1.94 | 1.76 | 1.90
CCC at 500 1897 188 187 ] 172 |1.84|196]1.96|1.95]177| 1.91
CCCat 1000 312521250250 1,34 | 221 [256(255(253]235]250
CCCat2000 125301152(151113571.72(259(2.57[254[236)|2352

Mean (A) 1.74 11,63 |1.63 {136 189 |1.87 |1.86 {167

A B AB A B AB
LSDat 5 % 0.15 013 1026 018 013|026
Character Length of the main roofs (cm)
Control 0.0 20320212010 1830197121.2]21.1]21.0|199]208
GA; at 25 223022282211208121.91243{242124.1123.0{239
GA;at 50 256 124812471232 24412584257}256]243}254

GA; at 100 253(2511250{23.6[248]2601258(257]264]2640
Kinetin at 5 21.5121.5[283119.8|21.0(22.4§223(222]21.0|220
Kinetinat 10 | 2172162141199 (21.2|228{22.7|226421.0(223
Kinetin at 20 {21.9 {21.8 | 2171204 |21.5|22.9|22.8 227215225
CCC at 500 2192092181202 1215 2261225)2241213(222
CCCat 10060 |23.8[23.8(32.7[2231234]24.0|23.8]23.7[225]235
CCCat2000 |24.0[239(328(224[235{242(242124.1]229}23385

[Mean(ay- | 228227226211 P23s]23s]234 2240

A B AB A B AB
1]
LSD at5 % 13 10 30 08 0.9 1.8

The promoting effect of GA; and Kintetin could be attributed primarily
to their simulative effect om cell division and expansion. The effect of GA; was
supported by the results of EL-Sayed (1991) and Hassan eral. (1991) on pot
marigold, Abd-Alazeem (1993) on Tagefes minuta and Manoly (1996) on Iris
who mentioned that Kinetin was favorable for increasing number of feaves, leaf
arca and dry weight of leaves. Results regarding the effect of CCC were
confirmed by the results of Abou-Zied and Bakry {1978) on primula, Fikry (1983)
on chrysanthemum and Aly and Badran (1988) on Borago officinalis.
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Under soil salinity conditions, spraying Neem plants with GA,, CCCoor
Kinetin was very necessary for avoiding the adverse effects of soil salinity on
growth. Values of growth criteria were enhanced significantly in plants under
salinity stress and subjected to spray CCC, (A;and Kinetin compared to soit
salinity without the addition of them. These results were nearly the same in both
SEasOns.

The synergistic influence of salinity and growth regulators was
emphasized by the results of Dawh (1982) on datura; Badran et a/,, (1584) on
Tropaeolum majus, Manoly (1989) on wwberose and Makary (1991) on
chrysanthemumn,

3- Effect of sail salinity, GA;, CCC and Kinetin op length of the main roots,
number of secondary roots and dry weight of rosts per plant.

Data in Tables (5&6) clearly show that increasing soil selinity was
followed by a gradual reduction on root characters namely the length of main
shoots, number of secondary roots and dry weight of roots per plant of Neem
plants. The reduction was insignificant till soil salinity reached 0.4% then become
highly significant. The minimum values were recorded on medium salinized with
NaCl+CaCl; at 0.8%. These results clarified that Neem plants tolerated soil
salinity till 0.4% in NaCl+CaCl; form Nearly similar results were obtained in
both seasons.

The adverse effects of soil salinity on aeria} parts of Neem plants jeads
to reduce the biosyntheses and translocation of carbohydrates and other organic
foods te roots. These results are agreement with those obiained by Mehta (1982)
on Young ber., Nofal ef al. (1983} on Thuva orientalis and Ismail {1993} on
Adhatoda Vasica, Nerium Oleander and Lantana Camara,

Data concerning the effect of GA;, Kinetin and CCC on root parameters
clearly show that spraying GA; at 25-100 ppm Kinetin at 5-20 ppm and CCC at
500-2000 ppm was very effective in increasing length of the main roots number
of secondary roots and dry weight of roots per plant compared 10 the control
treatment, The promotion on root criteria was associated with increasing
concentrations of GAjz, Kinetin, and. CCC. Significant differences between alf
treatments except between using the plant growth regulator. Spraying GA;, CCC
and Kingtin in descending order materially promoted such root parameters in both
seasens. Similar results were obtained,

These resuits could be atiributed to the positive action of GA;, Kinetin
and CCC on stimulating fresh and dry weights of aedal parts in favour of
amending the roots with their requirements from carbohydrates.

These results regarding the effect of GAywere supported by Badran et
al. (1989) on Luffa clindrica and EL-Sayed (1991) and Hassan et a/. (1991) on
pot marigold. The improving effect of Kinetin on root characters was confirmed
by Abd-Alazeem (1993) on Tagefes minuta and Manoly {1996) on Iris plants. The
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results of Sachs and Kofranek (1963), Fikry (1983) and EL-Dessouki (1988) on
Chrysanthemum confirmed the benefits of using CCC on roots.

Table (6): Effect of soil salinity levels as well as concentrations of GA;
kinetin and CCC on pumber of secondary roots and dry weight
of root system of Azadirachta indica L. plants during 2000 and
2001 seasons,

Character : Number of secondary roots

growth 2000 ! 2001

regulator Soil salinity fevel {A)

conc. {ppm} 0.0 [0.2% [ 0.4% [ 0.8% | Mean | 0.0 | 0.2%6 [ 0.4% | 0.8% | Mean

B) ®) . ®)

Control 0.0 31013101 3.090 292305327 13.2513221305]3.19
GAjat2s 411 14.10]4.101392|405|14321432[430]404)4.24
GA; at 50 432143214321 4.10]4.26|4.54[4.5314521432447

GA; at 100 435434 | 4334121428 1457 (45614351439 451
Kinetin at 5 3411340 |340(3.201335}358|3.58{3.57|3.37(3.52
Kinetinat 10 | 3.63 | 360 [355[339]355]13.81 1381{380|3.6%4]376
Kinetinat 20 | 3.64 [ 3631363341 (357,382 ]380:3.7%[3.61|3.73
CCC at 500 3.61 36113601335 (3551379377(3.75,3583.72
CCCat1000 |380:{380137913.57(374:3.991399;398 381|394
CCCat2600 3811381 [38013.60|375[400{398|3.96!3803.93

Mean (A) 3.77 [3.77 [3.76 {3.56 3.96 [3.95 1394 1176

A B AB A B AR
LSD at S % 0.23 015 {030 025 014 {028
Character Pry weight of roet system ()
Controi 0.0 141|140 (140 [ 1,29 137 | E48 | 147 | 1471 1341 144
GA; at 25 1.84 ) 183 (182 8711180193192 141}1.77; 188
GA; at 50 19231921192 180 1.89}202(2.004200]| 187|187

GA; at 100 19311.93:1.92;1.81|1.8%:20312021201[185]1.97
Kinetin at § 152 (152 | 158135 14711601 159 1.58; 1,45 1.55
Kinetinat10 | 163 163 | 163 | 1511601721172 |1.72)1.56|1.68
Kinetinat 20 | L63 162|162 | 1513 1.59 1737172 L.71:1.57} 1.68
CCC at 500 162 1.60 {160 148|157 1L.70 | 1.70 { 1.69 [ 1.55 | }.66
CCCat1000 [ 171170 | 169 1.67 (169} 180 | 1.80| 178 1.65 [ L75
CCC at 2000 172 | B71 | F70 | 158 167 1 1821182181 1169]1.78

Mean (A} 1.69 1 1.68 | 1.68 | 1.57 19311971761 1.63

A B AB A B AB
LSD at 5 % 0.11 0.00 |oi18] o012 006|016

The interactions between soil salinity and the three growth regulators
caused an announced effect on oot parameter. Results showed that values of
length of the main roots, number of secondary roots and dry weight of roots per
piant in salinized media and in untreated plants with GAs, Kinetin and CCC
significantly reduced compared to salinity conditions. Using GA; at 25-100 ppm
Kinetin at 5-20 ppm te plants under salinity conditions considerably counteracted
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the adverse effects of soil salinity on growth of roots. These results were true in
both seasons.

The effects of GA;, Kinetin and CCC on coaflicting the unfavorable
effects of salinity could explain the present results. The merits of using GA;,
Kinetin and CCC fo plants under soil salinity was supporied by the resuits of Ilan
(1971) on sunflower, Dawh(1982) on datura, Badran ef al. {1984) on Tropacolum
majus and Manoly (1989} on tuberose.

4- Effect of soil salinity, GA;, CCC and Kinetin o leaf pigments:

It is clear from the data in Tables (7&8) that there was a gradual
reduction on chiorophyli a and b and carotenoids in the ieaves with increasing soil
salinity from 0.0 to 0.8%. Insignificant reduction was observed as salinity levels
increased from 0.0 1o 0.4%. However, significant reduction was observed when
soil salinity levels increased from 0.4 to 0.8% Concentration of 0.8% scil salinity
caused the minimum values. These results were true in both seasons.

The reducing effect of soil salinity on chlorophyll a and b and
carotenoids could be attributed to its effect in inlerrupling meristematic activity,
chloroplastids structure, plastids and reducing Mg uptake (Miller ef al,, 1990),
The obtained results go in the same line with those of Omran (1986} on
Eucalyptus species, Remison and Iremiren (1990) on coconut and Mohamed.
{1993) o8 Ornomental shrubs.

Data concerning the effect of GAj, Kinetin and CCC on leaf pigments
clearly reveal that spraying Neem plants with GA; at 25-100 ppm, CCC at 300-
200 ppm, Kinetin at 5-20 ppin, in descending order was responsible for enhancing
chlorephytl a and b as well as carotenids in the [eaves compared to untreated
plants, The promotion was associated with increasing their concentrations.
Meaningless increase was detected between the higher two concentration of each
plant growth regulator in most cases. The maximum values were recorded on
Neem plants received 50-100 ppm GA; . Similar results were obtained in both
seasons.

The important role of plant growth regulators on forming healthy tissues
particularly chloroplastids and meristematic tissues (Van-Overbeek, 1959) could
explain the present resuits. These results are in agreement with those obtained by
EL-Sayed (1991) and Hassan ef @l., {1991) on pot marigold and Aftfa and Ahmed
(1997) on Chrysanthemum morfolium in regard to GA;, Abd-Alazeem (1993) on
Tagetes minuta and Manoly (1996) on Iris in regard to Kinetin and Aly and
Badran (1988) on Borago afficinalis and EL-Dessouki (1988) on Chrysanthemum
in regard to CCC.

The interaction between soil mmmaq and the studied three growth
regulators on leaf pigments was significant in both seasons. Combined application
of GAs;, Kinetin or CCC with soil salinity was accompanied with ephancing the
three leaf pigments compared to plants under soil salinity conditions only. These
results emphasized the alleviating effect of using GA,, Kinetin or CCC on
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adverse effects of scil salinity on chemical constituents of Neem plants since
values of chierophyll a and b caroteniods were higher in plants under saline
conditions and received these auxins and did not receive any of them. These
tesults were suppported by Mancly (1989) on tubercse and Makary (1991) on

chrysanthemum.

Table (7): Effect of soil salinity levels as well as concentrations of GA,
kinetin asd CCC on chlorophyll a and b of Azadirachta indica
L. planis during 2000 and 2061 seasons,

Character Chlarophyll a content (mg / g fresh weight)
growth 2000 | ., 2001
regulator Soil salinity level (A}
conc. (ppm) | 00 [02% [ 0.4% | 0.8% | Mean] 0.0 | 0.2% | 0.4% | 0.8% | Mean
® (B) (B)
Control 6.0 200200199 E71 | 19372111208 ]2.07|1.887204
GA; at 25 2451244241211 [235(257(2.5612.555227|249
GA; at 50 315121312121 1.893232(331(2301229{2.10(2.50
GAj at 160 31713171317 1294 13111333 333)232:3.14]3.28
Kinetin at § 2221221 (22111.98|2161233:231|230(211{226
Kinetinat 10 | 242 [ 240240 2.15(234 12541253 (252|234]248
Kinetin at20 [243:242 1241 (218(236]255:2541253(2351249
CCC at 500 24312431242 2.181237(2.5512.551255]1236]2.350
CCC at 1066 262|261 (2602381255275 271412.7312.54(2.69
CCCat2000 |263]|260|260(239(2561278(2.75|2.74[2.55]2.71
Mean {A) 2,55 1244 |2.43 [2.19 268 {2.57 12,56 {2.36
A B AB A B AB
15D at s % 0.22 008|036 020 0.18 | 0.36
Character Chlorophyll b content (mg / g fresh weight)
Controt 0.0 0.603 [ 0.602 } 0.600 ] 0.568 ] 0.593 | 0.633 § 0.632 1 0,631 | 0.602 | 0.625
GA; at 25 0736 10.73310.732 10704 1 0.726 1 0.773 | 0.772 1 0. 771 1 0.733
GA; at 50 0.443 104441 0.443 10,915 [0.93710.992 [ 0.581 [ 0.991 | 0,950 | 0.762
GA; at 100 0.950 10,448 1 0.948 | 0.91810.941 1 0.998 | 0.997 [ 0.996 [ 0.955 | 0.981
Kinetin at 5 0.668 [0.668 | 0.66710.632 10,659 0,701 | 0,700 | 0.658 | 0.669 } 0.987
Kinetin at 10 10,726 1 0.725{0.724 1 0.691 {0.717 | 0.762 | 0.761 | 0.76¢ | 0.731 } 0.692
Kinetin at 20 [0.725i0.723[0.72216.692 [ 6.716 | 0.761 [ 0760} 0.759 1 0.728 ] 0.753
CCC at 500 07230722 | 0721 [ 0.685 | 0.71310.752 1 0.751 [0.75¢ § 0.711 [ 0.752
CCCat 1000 |0.785(0.78410.783 [ 0.750 | 0.776 [ 0.824 { 0.823 | 0.823 [ 5,790 | 0.74]
CCCat 2000 10.78710.785[6.783 10,751 | 0.777 | 0.826 [ 0.825 1 6.825 [ 6.794 | 0.815
Mean (A) 0.765 10,763 | 0.762 | 0.731 (.802 [ 0,801 1 0.800 | 0.766
A B AB A B AB

LSD at 5 % 0.030 0.029 |0058{ 0.030 0.028 |0.056
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Table (8): Effect of seil salinity levels as well as concentrations of GA;
kinetin and CCC on caratonoids content and leaf N % of
Azadirgchta indica L. plants during 2000 and 2001 seasons,

Character Caratonoids content (mg / g fresh weight)
growth . 2000 I 2001
regulater Soil salinity level (4)
conc. (ppp1) [ 00 [02% | 0.4% | 0.8% |Mean| 0.0 | 0.2% | 0.4% | 0.8% | Mean
(B) @ B

Contrel 0.0 1211200019104 116 E31(1.3011.30]1.19 1.28
GA,; at 25 1811180 1801661177}195|143]142]18011.90
GA;y at S0 1941 E93 1193180 1908203202201 ]1.90](1.9%
GA; at 160 1.951.95[1.94{1.80)1.90|206|206|2.05]194]|203
Kinetin at 5 136913511341 1191131 |1.47(114611.4581.3311.43

Kinetin at 16 | 1481147145 | 130 1431 1.61] 160 1.591.49} L.57
Kinetinat20 | 149149148135 (145 162]162[1.61|130] 159
CCC at 500 150 1149113611221 139|162 160 1.60] 145 1.58
CCCat1000 [ 16211601 1601451571 1.75|1.74{1.73[1.60]1.71
CCCat2000 163 162|161 [146|158[1.77]1.7511.75{162| 172

Mean (A) 160 |1.59 |1.57 [1.37 172 [1.71 |1.70 |1.56
A B AB A B AB

LSD at5 % 0.13 011 |022] 0.0 009 1018

Character Leaf N %

Control 6.0 | 2.66 | 2.65 | 2.64 | 2.30 | 2.56 1 2.87 ] 2.86 ] 2.85 1 2.64 | 2.81

GA, at 25 240240 [ 239|219 235 {5591 2.57 | 2.55 | 2.35 | 2.52

GA, at 50 21012081205 | 170 | 1.98 | 227|226 | 2251 2.06 | 2.21

GA; at 100 20912071204 166 (1.971227)2263225}12071221
Kinetin at 5 296G1290]2901{2.60(2.83|3.13}13.11(3.10|2.88]3.06
Kinetio at 10 3.15|3.14 13,12 1288 13.073.4113.40(3.39|3.16 [ 3.34
Kinetinat20 | 3.16{3.15f 3.15|2.90 [ 3.09; 3.43 | 3.40 | 3.40 | 3.20{ 3.36
CCC at 500 3111310309280 3.0313.36{3.33 1331 3.11}3.28
CCCat 1000 [3.40{3.40|3.4013.09]3.32(3.67]3.67]3.65]3.45](1.61
CCCat2000 |3.41(34113.40|3.10[3.33)3.68(3.681366;3.46]3.62

Mean (A) 284)12831282]2.352 30712.0513.04]284

- A B AR A B AB
L8Dats% | 59 018 [036] 018 0.6 | 032

3- Effect of soil salinity, GA;, CCC and Kinetin on percentages of NP and K
iu the leaf.

Percentages of N,P and X in the leaf of Neem plants gradually reduced
with increasing soil salinity from 0.0 to 0.8%. Meaningless and insignificant
reduction on these nutrients was observed due to raising salinity levels from 0.0
to 0.4% Significant reduction on these putrients was recorded due to mising 50il
salinity from 0.4 to 0.8%. Soil salinity at 0.8% caused maximum reduction on
MNP and K in the leaves.

The inierrupting effect of salinily on uptake of N,P and K could be due
te the distutbance on balance between nutrients in the soil and the increase in the
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osmotic pressure of soil solution which lowered the movement of water and
solvents from roots via aerial parts (Miller ef e/, (1990). Besides, the reducing
effect of salinity on the activity of xylem tissues which in turn reduces the
absorption and transtocation of nutrients towards vegetative organs can give
-another- interpretation - for- the -inhibitiag- effect - of salinity on N, P-and Ko uptake -
(Miller et al., 1990). These results are in harmony with those obtained by Omran
(1986) on Eucalyptus species,Remison and Iremiren (19%0) or coconut and
Shehata (1992) on Cupressus sempervirens and Cupressus camaldulensis.

Table (9): Effect of soil salinity levels as well as concenfrations of GA,
kinetin and CCC on percentages of P and K in the leaves of
Azadirachty indica L. plants during 2000 and 2001 seasons.

LCharacter. . Leaf P %

growth 2000 i 2601

regulator Soil salinity level (A)

conc. {ppm) | 0.0 [02% [ 0.4% | 0.8% |Mean| 0.0 | 02% | 0.4% | 0.8% | Mean

®) (B . (B)

Conirol 0,0 0.20:020]018]0.14{0.18]0221022{02130.16]0.20
GA; at 25 018|017 016|013 | 0161019018017 [ 0.13 | 0.18
GAsat50 ~[016|0d6[00s [0 I3 |0AS[VI7| 06 (05|01 014

GA; at 100 G.151015]0.1410.1110.13|0.16{0.1510.14(0.10( 0,13
Kinetin at § 0.23 10221 0622]0.18[0.21 10251 0.25]0.24 | 0.19; 8.23
Kinetinat 10 [0.26 1 0.25|0.25|0.21 |0.24]0.28 | 027|027 (023} 0.26
Kinetinat20 | 027{026[025]021)0.24| 0291028027 (0.23(0.26
CCC at 500 028 (02710271024 (026(030(0.30]0.29]023/0.28
CCCat1000 [031]030(030[0.26)|0.29035|035)0.34]0.29]0.33
CCCat2060 |0311030/030]0.26)0.29)|0.3510.3510.33)|0.29]0.33

Mean (A) 023022622018 0.251025]024]021
A B AB A B AR

LSD at 5 % 0.03 002 |o04| o003 003 |o0.10

Character Leaf K %

Coutrol 0.0 | 2.50 | 2.50] 2.44] 538 [ 2.44 1271 ] 270|270 | 2.50 | 2.65

GArat2s | 23512350233 ] 2131229 ] 2541253 |2.52 | 233 { 2.48-]-

GA, at 50 230 230|229 | 2.09 [ 224 | 2.48 | 2.46 | 2.46 | 2.26 | 2.41

GA;at100 | 2291227(226 | 2.06 | 292|247 ] 2461 246 | 226 | 2.41
Kinetinat5 1263 {2.62|261]241]256 284|283 |282 2261277
Kinetin at 10 [ 2.79 [ 27812771 2.57 | 272 | 3.01 { 3.00 | 2.99 | 2.63 | 2.91
Kinetin at 20 | 2.80 | 2.80 [ 277 2.37 | 2.68 1 3.02 [ 3.00 | 2.98 1 2.64 | 2.91
CCCat500  |2.80 279|279 259275 3.02 | 2.00 | 2.96 | 2.74 | 2.93
CCCat1000 |2.93|292|291]27012386(3171316]3.15|2.95]3.10
CCCat2000 | 2941293 | 292|271 |2871318131713.16 | 2.96 | 3.11
Mean (A) 26313621261 13.39 784 2.81] 287258

- A B AD A B AB
L3D at 5 % 0.19 012 |o24] o018 010 |0.20

Spraying CCC at 500-2000 ppm, Kinetin at 5-20 ppm. significantly was
responsible for improving the percentages of N,P and K in the leaves compared to
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check treatment. Spraying CCC and Kinetin, in decreasing order was favorable in
enhancing the thres nutrients.

Spraying GA;, at 25-100 ppm significantly reduced the leaf content of
NP and K compared to the other treatments.

The prometion on nutritional status of the Neem plants was associated
with increasing their concentration. Significant differences were cbsgerved
between most awxin  treatments except between using the higher two
concentrations of each auxin,

In harmony with the present reswdts those obtained by EL-Sayed (1991)
and Hassan er al. (1991) on pot marigold, in regard {0 GA,, and those for Abd-
Alazeem (1993) on Tageles minula and Maroly (1996) on Iris, concerning
Kinetin and Singh and Rajput (1985) an bean vegetable and Aly and Badran
(1988) on Borago officinalis in regard to CCC.

Application of CCC -and Kinetin to plants grown under salinity
conditions was beneficial for counteracting the adverse effects of salinity on
uptake of N,P and K. It is necessary for alleviating the adverse effects of soil
salinity on wptake of nutrients by using CCC at 1000-2000 ppm or Kinetin at 10-
20 ppm. These resuits were reporied by Manoly (1989) on tuberose and Makary
(1991) on Chrysanthemum.

It could be concluded from the previous results that Nesm plants
withstand soil salinity levels till 0.4%, since growth and chemical constituents of
the plants at such levels did not alter negetively A trond of modifying, alleviating
or , ounteracting the impaired or injurious of salinity on growth the use of 25 ppm
(GA,, 1000 ppm CCC or 10 ppm Kinetin could be clearly noticed.
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