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4, RESULTS AND DISCUSSIONS

Introductory résumé i

e e G T D S S W . A S e g el ol S

Cotton plent growth characters, chemicél compénents end yleld
respond, but perhaps differently, to irrigation with saline waters .
Effect of irrigation with diluted mea water (d.s.w.) (10000, 15000,
or 30000 ppm (Sl', 5, end S3)) supplied at specific intervals on
the previous plant characters compared to that of tap water (SO)
of 250 ppm salinity, was estimated . Different periods of
epplications to cotton plants were 20«48 , 49-71 , 72~94 , 95=117
end 118-140 days from planting namely; Pl ’ P2 ’ P3 ’ P4 , and P5
respectively . The used varieties were Giza 45 (Vl) and Giza 81
TV2) (first season) and Giza 81 (second season) . Noting that,
no measured data were recorded at the high salinity level ; 83P1
treatment in the second season and plant died before the end of
first growth period . This means that Giza 81 subjected to
irrigation with 30000:ppm diluted sea water (0.66 seawater) through
the growth period from 20-48 days after planting failed to grow
till the end of this growth period . The same variety showed a
certain plant response when subjected to irrigetion with 10000 ppm
end 15000 ppm . Shavrygin and Sattarov (1964) reported that cotton
plants grew well at salt concentration of 7-8 gm per liter of

soil solution . At higher concentration, plants grew badly or

died .
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4¢le Effect of salinity on cotton plant growth cheracters i

Being recorded plant growth characters provides.a very clear
notation about the inner reactions of plant biological and
chemical components that is alsoc affected with the outer
environment in which plants survive . The recorded plant growth
parameters were plant height, leaf number and leaf area . All
these parameters were adversely affected with diluted gea water
but to a certain extent differing with salinity level . Meiri and
Shaelhevet (1973) attributed such salinity effects to the
following reésons, which are almost similar to these mentioned
by Thorne and Peterson (1954); (a) reduction the content of
water available to plant leading to disturbe weter balance
in the plasnt cells and that reduce turgor pressure and lower
growth rate « (b) disturbance in the hormones mechanisms and
their effect on the balance between the changes of root and
shoot hormones. (c¢) damage of plant cells and cytoplasmic orgenells,
due to the accumulation of excessively high levels of ions in the
plant leaves, which causes the death of the cells . Also, ﬁhe
salinity changes the structure of chloroplests and the mitocondris
in the leaves, such changes may interfere with the normal metabolism
end growth behaviour . (d) interference with normal metabolism by:
increasing plant respiration and reducing photosynthesis rate in
leading to a reduction of photosynthetie prbducts avallable to
plant growth .
4.1.le Effect of salinity on height of cotton plants :

The recorded date of cotton plant heights {cm) are shown
in tables(4 and 7), illustrated in figa( 4and 7) and tabulated
in appendix (1). Mean values of plant heighta of the
two cotton varieties due to salinity treetments showed
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Fig (2)s Effect of salinity, levels and growth periods on

plant height (cm) at different plant ages (days)
of two varieties of cotton .
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Table (4):Effect of salinity levels and growth.periods on plant height
(em) at different plant ages(deys) of two varieties of cottone

Type Gize 4o - _ Aze 81
of Plant ages (days) Plant ages (days)
trestments 5T T 7T o1 117 180 48 71 94 117 140
control 2440 3948 5649 6040 64¢3  24.9 43.3 62.4 T0.8 T3.0
10000 Py 2043 31.8 3649 38.5 39,8 2142 3343 42,2 48.0 49.7
PP P, 2441 3840 42,0 43.3 44.8  24.6 40.7 4448 4B8.8 50.5
Py 2442 4045 4440 5040 5047  24.5 43.6 48,5 59.0 60,8
Py 2441 4042 5645 57.7 5845 24,5 4346 62,5 67.7 69.7
P 2445 4042 5643 60.0 605 24,7 43,5 62.0 70.2 7TCo6
15000 Py 18,1 24.9 3047 37.7 3943  19.2 28,5 34.4 43.7 45.7
PPR B, 2405 3244 3649 3703 3808 2445 37.1 39.3 48.0 49.8
Py 2349 39,5 41.2 44.2 45.7 25,0 43.4 45.6 55.5 56.8
Py 235 3941 5540 55.8 5740  24.6 43,0 61.2 62.0 63.3
Py 2348 3948 5643 594 5948  25.2 44.0 62,6 70.0 T0.5
LeSaDe 5 % | 1 %
v 0.48 0.63
s 0459 0.77
P D.76 .00
VxP K.S. N.S.
VS8 NeSe. N.S.

Px s 1031 1.73




highly significant effect on both cotton

varieties but height of Gize 45 (Vl) plants were lower

then Giza 81 (Vz) » £11 the tested salinity levels

plant height comparing with control , by 21 end 18 % for Vl and
V, under S,, and by 25 and 22 % for V, end V, under S, level,
is.e. the higher the level of salinity was,the lower the plant
height in both cotton varieties « These results agreeswith those
of El-Hifny et =1 (1975) .who reported similar trend with six

tested cotton varieties under sslinity levels used .

Concerning the effect of salinity level on plent height, the

mean velues revealed thet Sl, 52 end S3 decreased plant height

by 22, 26 and 41 % , as percentege of control in every growth

season . Similar findings were reported by Hoffman et al (1971),
El-Eifny (1975) and Lotfy et a1 (1987) . They concluded that

plant height of cotton tested varieties were inhibited at different
salinity levels « Also, Longenecker (1973), Thomas (19680), El-Saidi
et al (1983) and Babu et a1 (1987) came to the same conclusion .

The recorded date showed that the signifieent depresgssive
effect due.to saline water irrigation wss progressed with
increasing salinity . The accumulation decreasing occurred with
saline water irrigetion were 36, 33, 22, 9, 5 % as percentage
of control measured at G3 for the five growth periods
Pyy By, PB’ P4 and P5 respectively « Ital et al (1968) and Amer
(1989) attributed such effect to the hormones responsible for
increasing plant height . These hormones are most sensitive to

salinity stress et the first growth stage in some barley varieties

end at the second stage in another .
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Depreésions of plant heights at different plant ages (after
48, 71, 94, 117 end 140 days from planting) were 19, 11, 25, 7,
5 % as percentage of control treatment . Concerning asccumulative
decreasing of plent height at tested growth period of Pl that
meagured &t G3 was higher than other growth period
the simultaneous decrease at growth period P3 was
higher than the others . The curve fitted to the data in fig (3)
wag calculated from statistical significant power regression
equation of cotton plant height with rAvalues; 0,88%% ’ 0.8911,
0.91™%, 0.94™* , 0.95™ and 0.96™ for the five growth periods
respectively . Plent height of both cotton verieties under first
growth periocd was more affected than eny other period
subjected to salinity level . Taha (1980) stated similar results

to those mentioned above .

4ele2. Effect of salinity on cotton plant leaves observations 3

* A F 990 ...‘...‘.I....C.I'...I.'.“.Q.............l.-.-......l..

4ele2.1, Effect of s8linity on cotton leaf number per plant i

The recorded dete for cotton leef number per plant in

the first and second growth seasons areeghown in tebles

(5,7) and illustrated in figs(4, 5).Values of leaf number per
plant under fested salinity levels and growth periods of both
cotton varieties ereecadversely highly significant, but somewhst
differently effected for each variety . The obtaine&ddecreasing
under salinity levels were 28 and 42 % for Vl and V2 under Sl,
while they were 34 and.36 % for vV, and V, under S, respectively ,
as percentage of control, at 117 day from planting . Although
cotton plant was subjected to abscission in the last growth

periods(117-140 deys from planting), almost the main trend of leaf
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Fig_(4):Effect of salinity levels and growth periods on

leaf number per plant at different plant ages(days)
of two varieties of cotton .




Table (5) : Effect of salinity levels end growth periods on leaf
number per plant et different plant age (days) of two
varieties of cotton .

Type . Gdze 4o e Gize 81 .
of Plant eges (days) Plent ages (days)
treatments 77 o 94 117 140 A8 71 94 117 140
Control 12,5 24.3 2847 32.5 30,0 10,8 21.3 3046 35.0 34.3
10000 Py 9.6 13,1 16.3 1842 1840 Be4h 13,0 14.7 19.3 18.2
(ppm) P, 12.6 19,9 20.5 21.2 2041 10,9 17.7 18.7 19.9 17.8
P3 12,8 244,11 24.6 25,0 22,3 1068 2140 22.4 2445 2345
P, 12,3 24.7 28.4 28.9 24.8 10.9 21.4 29,9 31l.2 28.3
P 12,5 2443 28.9 32.0 29.5 10.8 21.5 298 34.6 30,1
15000 Py 6.4 9.4 11,0 12.3 1i.1 68 943 11.3 1l4.7 14,1
(ppm) P, 12.2 15,9 1644 18.0 17.2 1046 1444 16,0 22,0 19,2
Py 12.4 24,3 25.1 26,1 22.5 1l1e1 21.0 21.8 22,7 19.1
P, 12,3 24.5 28.5 28.9 25.5 10.7 21.1 30.1 30.9 24.2
Py 1244 2445 2849 32.5 29,90 11.0 21.2 30,0 35.1 28.6
LeSeDa 5 % 1%
v 0.29 0.38
s 035 | 0.46
P 045 0460
Vx?P 0464 0485
VxP 0450 0.65

Pxs8 _ 0.79 1.04




number per plant still as that of pre~last growth
period (94~117 days from planting) . This finding is supported
by thet of El=Hifny et al (1975) .

On the other hand, salinity levels of irrigetion water msignifi-
cantly decremged the leaf number per plapt at each growth
period tocotton variety . This depressing effect was increased
with higher sélinity level where the reduction values were 28 ’
34 and 44 % as percentage of control under Sys S, and S5
respectively « These results agree with the findings reported
by Ashley et &1 (1974) and Lotfy et al (1987) . Also, Selem
et al (1989) mentioned that salinity of irrigetion water (2.91
mmhos/em) .reduced cotton leaf number/plant with 27 % compared

with fresh irrigation water .

Concerning leaf number per plant of Gize 45 end Giga 81 under
S, and S, (first season) or Gize 81 under Sy S, end 83 (second
season), & highly significant difference among growth periods
was found . The decreasing of 1eaf number per plant accumulated
untill 117 deys from planting with the first four growth periods
respectively were 52, 40, 27 and 11 % as percentage of control,
while with the different plant ages (48, 71, 94 and 117 days)
were 33 , 26 , 21 end 11 % . This mesns that salinity decreaged
the leaf number per plent at the growth intervel of 20~48 days

from planting more than the other periods, or other ages .

Considering the effect of salinity levels through growth period
S, reduced the leaf number/plant at the end of every growth period
comparing with simultanous control by 23, 18, 12 and 11 % for
the firat four growth period sy otherwise reductions
due to 52 were 43, 34, 21 and 11 % respectively . Power equation
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Y =8 xb) celoulated for leaf number per plant of cotton
varieties treated with Pl’ P2, P3, P4, PS, and PO was fit
with highly significant r in all cases (fig 5 ) .

4+1e242, Effect of salinity on cotton leaf ares (cmz/p;ant) s

Recorded date areeshown in tables(é and 7) and
iilustrated in figs (6,7) . Mean values of plant leaf area
(cm?) significantly varied from 1098 cmalplant for
Giza 45 and 1273 em® for Gize 81 . The corresponding
reductions in leaf area (cmalplant)were 28.4 and 27.6 %,
respectively for Vl and V2 ¢« A pronounced effect of galinity on
leaf area was evident with both varieties and between them, but

at similar degree with the two varieties

With respect to salinity levels, leaf area (cme/plant) of two
cotton verieties were significantly affected in aifferent extents
paraliel with salinity concentrastions used, in the other wWaY,

Sys S, &nd S3 decreased leaf ares (cm2/ plant) by 26, 30 and 44 %
as percentage of control . Lockhart (1965) attributed such
effect to reduction of leaf cell expansion rates by inducing
reductions in wall extensibility as well as by reducing turgor .
Also, Termaat et al (1985) concluded thst éalt, rather than
causing & reduction in turgor, induced & "message" which was
transmitted from the root to the leaf and regulated leaf growth
rate, possibly by an effect on cell wall propeties . The obtained
resulis of salinity effect agree with findings reported by
Hoffman et al (1971) and Ashley et al (1974) .

The values of plant leaf ares were Bignificently depressed
under different periods of tested varieties end salinity

levels . The accumulation reductions that took place under the
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Fig (6) tEffect of salini’cy levels end growth periods on

leaf area (om /plant) at different plant ages(deys)
of two varieties of cotton .




Table (6) ¢ Effect of salinity levels and growth periods on
leaf area (cmszlant) at different plent ages
(days) of two varieties of cotton .

Type __..Giza 45 . _..Gize 81 ____
of . Plent age(deys) Plent ege(days)
treztments Zg"“- 9z 120 L8 94 146
Control _ 375 1269 1533 39& 1492 1759
10000 P, 183 674 780 188 862 942
(ppm) P, 380 790 983 £00 988 1058
P, 379 166 1197 397 936 1050
P4 376 1264 1378 396 1500 1577
Py 374 1267 1501 396 1495 1719
15000 P, 94 L4L 550 1186 774 855
(ppm) P, 379 643 787 397 822 1186
P, 374 748 1045 396 872 1153
P4 377 127¢C 1295 396 14S3 1506
Py 374 1267 1468 401 1492 1682
L. S.Do 5 ril 1 F;
v 16442 , 21.66
s 20,11 26453
P . 25,97 34,25
VxP 36.72 A8, 44

PxS ' 44,96 598,32
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Table (7) : Effect of salinity levels and growth periods on
plant height, leaf number and leaf area (cmzlpl&nt)

(second season) .

Type Height Plant Leaf
of ' leaf area
treatment (cn) nunber cm2/p1ant
Control 65450 29.20 1162
10000 (ppm) Py 47450 14.80 895
P, 39,67 16.50 920
P3 45,00 19.30 930
P4 54 .67 22.50 1022
P5 59,00 . 25..80 : 1107
15000 (ppm) P, 35.67 11.30 710
P, 37.83 14 .20 782
P, 47433 ' 18,20 . 809
P4 54433 , 21.70 940
P5 5850 24.20 ' 992
30000 (ppm) Py 0.0 0.0 00
P, 37.15 13.90 650
P3 46,17 16,10 796
P4 1 55.15 19,90 . 863
PS 58417 22430 92¢
LeSeDe 5% 1% 5% 1% 5% 1%
S 2.03 2.72 0.21 0.28 47.62 63.71
P 2.27' 3.04‘ 0.23 0'31 53.24 71.23

Sx?P 4.53 6.08 0.40 0.54 106.48 142,47
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five time éf sea water applications (P14P5) were 53, 39, 33, 13
and 3% compared with the control, respectively. While the decreas-
ing at tested different plant eges were 63, 39 and 3% compared
with the control. The main trend of 1eaf‘area/p1ant at the time

of sea water applications revealed that 6otton plant were affected
with salinity level at P1 and was more serious than the other time
of sea water applications, whereas the reduction percent reached
to 83 % + The curve fitted to the date in fig ( 7 ) was caleculated
from statistically significant power regression equation of cotton
leaf aree trested throuzh the five P's and PO with r velues not
less than 0,91*F revesls that leaf area/plant of both cotton
verieties ere the most sdversely effected through the 1 st time

of application (Pl) when subjected to saline water irrigation .
This is interpreted according to Hoffmzn et a1 (1971) who stated
that at &1l relastive humidities, the leaf ares of the saline
treatments epproached a steady state, whereus the nonsaline plants
continued expanding until harwesting and elaimed thet older plant
presumably had time to make morphologicel echanges to compensate

for the ssline root medium ,

4.2, Effect of szlinity on chemical components of cotton plants :

Chemical enalysis of cotton plants has been undertaken to
reveal the contents of nutrients in plent tissues under the
experimentel conditions (saline water irrigestion at different time
of application) and effect of tested treatments on chemical

components of these plants .

Plent semples were taken for anaslysis three times in the first
growth season namely; Gy 4 G, and G3 (efter 48, 94 and 140 days
from planting) while they were teken one time in the second growth
season namely; after the fifth time of aepplication , i.e. after
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140 days from planting . Values of concentration and content
- of nitrogen, phosphorus, potassium and sodium in shoots of

cotton plants grown in two successive seasons( 1987, 1988 ) are

shown in tables (8=13) and illustrated in figs (8~11) .

4.2.1e Effect of selinity on plant nitrogen 3

Velues of nitrogen content were shown in tables (8,I2 and
13) and illustrated in fig (8) . A general increaging trend of N
content with developed growth wes evident, though values of N
concentration showed a contradictive trend . No significant
difference was found between nitrogen concentration values in the
two tested cotton varieties ., The relative nitrogen absorped|by
Giza 45 was more than Gize 81 under the two selinity levels; at
Gl and G2 « At Gl s+ the relative nitroge content under S1 and 82
for Gize 45 were 81 % end 41 % respectively, for G,, they were
71 % end 63 % . For Giza 81 the corresponding were 77 %, 16 % at
G, and 62 %, 54 % et G, « For G3, the relative nitrogen content in
Giza 81 was more than Giga 45 . The relative nitrogen content
under the two selinity levels by Giza 45 were 77 % and 60 % .
For Giza 81, they were 78 % and 72 %, respectively . These
Tesults indicated that nitrogen content of Giza 81 was relstively
higher in the initial pericds than the later ones , when compared
with Giza 45, the depressive effect of asalinity levels behaved
quite differently . This agreed with the results reported by
Lotfy et al (1987) who mentioned that increasing salinity levels
gradually decfeésed the nutrients uptake by cotton seedlings
of Aghmonui than Giga 4 cultivar . Also, El-Aggory at al (1986)
reported that 14 cotton varieties varied in the nutrient oontents
of the different plant portiona .
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Nitrogen concentration in the two varieties of cotton plants

under S, wag more than the control at G1 « These results agreed

1
ﬁith those reported by Selem et al (1989) who found an increase in
N concentration of cotton plants irrigated with drainage water
(2.91 mmhos/cm). Also, thgy are coninclded with the findings of
Khalil et sl (1967) by using selinity levels; 5, 7 and 9 mmhos/cm
on cotton plant, and Abo El-Defan (1990) with salinity levels

of 8,5 and 15.8 mmhos/cm for tomato plant . Concerning nitrogen
concentration under 82 at Gl and the two galinity levels at G2

and G3 were less than the control. This is in agreement with the
results obtained by Teha (1980) who pointed out that increasing
soil salinity (0.2, 0.4 and 0.8 %) was accompanied by decreasing

N concentrstion . As mentioned before, nitrogen concentratioﬁ
decreased wifh advancing cotton plant age . Bassett and Mackenzie

(1983) outlined that N concentration in cotton normally declines

quite rapidly as the seagon progresses .

The relative nitrogen uptake by both varieties gradually
decreased with more growth development by 79 %, 66 % and 51 %
under S, and 27 %, 58 % and 44 % under S

at G, , 62 and G

2 1

respectively . The descending relative nitrogen content wizh
developing growth under S1 were attributed to exhaust coﬁsiderable
N amounts of nitrogen for bud initietion and formation of squares,
flowers and bolls . This result is in parallel of that decided

by Halevy et al (1987) wholgoncluded that the demand for N by

the ripening bolls is high at ages 95 and 110 days after planting,
gince the quantity of N absorbed by the roots does not satisfy

to meet the plant needs, in spite of the high rates of nitfogen
application , So, some N 1is translocated from the older leaves

to the bolls .
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As for relative nitrogen uptake by cotton plants under 82 ’
the same trend causéd by S1 except at G1 was the least one and
could be attributed to the depressive effect of high salinity
level on nitrogen uptake at this age « This was supported by
Lotfy et al (1987) .

Nitrogen content at Gl, cotton plants exposed to irrigation
with diluted sea water through growth periods between 21-48 days,
S, and S, csused & decreasing in N content equal to 21 and 73 %

of control, respectively .

Nitrogen content at GE' which irrigated with diluted sea water
through three growth periods, 21-48, 49-71 and 72«34 highly
gignificant differences were found . Relative N uptake under S1
was 35, 35 and 32 % through three successive growth periods ,
but with S, they was 46, 42 and 37 % respectively « Inspite of
the wide variations between decreasing.caused by S1 and 82
measured et Gl, only narrow ones occurred between the corresponding
vﬁlues at P3 at G2, i.e., the ability of cotton plants to absord
nitrogen till Gl under 82 wag more than that of Sl’ but to a lesser
extent for P3 at G2. Cotton plant treated at Pl ahd P2 took up
more nitrogen when measured after 46 ﬁnd 23 days of irrigetion
wlith tap water after salinity treatments and the results revealed
that relative nitrogen content under S1 at G2 was less than that
at G, while under S, was more . This may be attributed to
inecreasing nitrogen concentration under S1 and decreasing under
S2 at Gl' while at G2 the decreasing of nitrogen concentration
undexr the two selinity levels caused the above discussed results .
Shannon (1985) mentioned that physiological mechanisms that prevent
damage at ;ow salt concentrations are not the pame ones acting as

those contributing to tolerance at extremely high concentrations .
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Nitrogen content at G3 which cotton plant exposed to irrigation
with diluted sea water through growth periods 20-48, 49-T1,
72-94 , 95=117 , and 118=140 days after planting in thg two growth
seasons, more oI legs , the mein trend was observed in the two
growth season, while the absolute values were different, depending
upon 4ry weight of cotton plent under different climatic condition
in the two seasons . The ascending ordere of the reletive nitrogen

uptake by cotton plants under S, were P3 < Py C Pl < P4 (’P5

Slight effect of S1 at P5 wag found in nitrogen content since cotton
plants were irrigated with saline water after 117 days from planting.
Also, P4 come before P5 in depressive effect . Cotton plants at
these periods of growth take up nitrogen slighly more or less
amount compered with the preceeded periods . Murphy (1936) found
that cotton plants take up 16 % of their nitrogen demand from first
open boll till maturity . Concerning P3 , N uptake was inhiblited
by water salinity because of the depress that occurred in dry
welights . Bhivere and Nimbalkar (1984) stated that under saline
conditions N content in frensh bean wasgs adversely affected . So,
the effect of salinity at this certain growth periocd that meet the
high rates of N uptake under normal conditions may interpret why
cotton plant under this selinity growth period ean not recover
enough nitrogen . Maranl and Aharonov (1964) found that the

highest rates of nitrogen‘absorption occurred during the first

two weeks of the flowering stage and about 69 percent of N uptake
was absorbed during the period from flowering initiation to boll
formations  As for P1 and P,, they were irrigeted with tap water
for 92 gand 69 days after the periods of saline water irrigation .
Under norqal conditions took up a considerable amount of
nitrogen « Murphy (1936) pointed out that cotton plants take upt

34 % of their nitrogen demand from seed sprouts till first squere .
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Also, Yagodin (1984) mentioned that cotton plants uptake 3=5 %
of nitrogen regquired from the beginming of growth till budding,
while it was 25=30 % from budding to flowering and 65=70 % of
nitrogen uptaeke from flowering to rippening . Theredy , cotton
plents treated at Pl and P2 may recover N after the end of
gsaline waeter irrigation particularly if the level of salinity
(Sl) 18 not too high . Taking into mind that nutrients uptake

is an indication of dry weight . Therefore, Ashley et al (1974)
pointed out that there was s tendency fof rlants to be recovered
from the adverse effects in early season that vegetative

development became equalized during the latter part of the season .

Finaly, N uptake of both varieties was gradually depressed
by increasing salinity level . However, N uptake by Giza 45 was
less than Giza 81 &t Gl and G2, but was more affected at G3 .
The effect of salinity treatments at P may reveal that cotton
plants up to the age 48 days were less tolerance, but this growth
period wag more regressive after salinity period has
ended « P, went in the same trend of Py e P3 was more tolerance

and less regressive, while salinity levels in P4 and P5 were less

effective .

4e2e2. Effect of salinity on plant phosphorus 3

Values of phosphorus content and concentration are shown in
tables(9,12 and 13) and illustrated in, fig (9) . While P content
was highly significant affected et all experimental treatments, P
concentration was not so . Results reveasl that less P uptake was
observed at V252 but more at stl than others at Gl’ while P uptake

values by Giga 81 at 62 and G3 under Si and 82 were more than that
by Giza 45 . The differences bewteen P uptake due to variety effect




o P uptake{mg/plant)

[ so
260+ 81

E3 82

200

150

100

50

Vi v2 vi V2 v2

48 days 94 deys ' 340 &ays
Plant age (days)-

P uptake{(mg/piant)
00 up g/p

3 po
260 H B ps
3 p2 B ]
B rse
150 - M ps
100
- 80
ol [l
81 82
48 days

Plant age (days)

Fig (9) : Effect of salinity levels and growth periods on
phosphorus content at different plant ages (days)
of two varieties of cotton,(first season) .




L0°8 ¥I°9 D
G0°8T VL€ 5 X4 GO*8T YL°€T da XS  29°0T €6°L a
86°€T  ¥9°0T 5 X g SoN SN 4 XA L0"8 VIO s
ZV*TT 69°8 5 X A 2v°TT 69°8 S X A 65°9 20°G A
% 1 % & Tt % & % T %6 (exsydn)eqrse T
vzz 92°0 99T L2°0 92 GL*O 89T 22°0 2¥T 82°0 6T 09°0 °a
89T 02°0 €9T L2°0 92 9L°0 gTT LT°0 OVT L2'0 o0z 19°0 T4
81T 81°0 €0T 62°0 S22 7L°0 88  9T°0 00T $2°0 6T 09°0 4
21T LT'0 86 12°0 2 GL*O LS TT°0 66 ST°0 6T T9°0 %4 (u4qy
16 $T°0 €9 8I°0 € L2°0 LS 2I°0 26 9I°0 L GS¥°0 I 000ST
622 92°0 LST 92°0C 92 6L°O 08T T2°0 66T L2°0 6T 09°0 °a
6LT T2*0 291 L2°0 G2 ¥4°0 6TT ST°0 66T L2*0 02 29°0 'a
G2T 6T°0 G6 22°0 G2 VL0 €0T S$I°0 88 T2'0 0z 19°0 fa
12T 91°0 08 8I°0 62 GL*O SIT 9T*0 08 02°0 6I T19°0 °d (wdd)
L2T LI°0 6L 6T°0 VT LG°0 €21 9T°0 69 LI°0 €T #5°C 4  0000T
082 82°C LST 92°0 G2 6L°0 68T 02°0 OEI 92°0 02 29°0 101300
I g i o B G A e e A A
hm:1 Jm ammm - -k pmmwm ‘ pncﬂm % §4UOW]BOT §
gyt R Z 55 TTTovt o e 70
llleHmﬁM 8858 jusld INmHmmwtmmmmimmmmmlll!ui
A A . oA

* (uomwes 38ITT)
U03300 JO S8799TaBA OM] FO (8Aep) F898 JUSISIITP 3B UOTIBIFUSIUOD

pus pdmpﬂoo gnroydsoyd uo spotred yimoxd pus STeAdT L3TUTTBS JO 499FJF ¢ (6) OTqA®I




- 66 =
agree with those reported by Abd-Elnaim and Ahmed (1968) who
mentioned that P total content of the vegetetive organs per
Aghmouni plant wes slmost twice as much as the Karnsk. A study
on Egyptien 14 cotton verieties, El-Aggory et al (1986) reported
gimiler findings « In general, the relative P uptake by Gize 45

wes more than Giza 8l et any age or salinity level .

Phosphorus uptake end concentration in the tested varieties
under all selinity levels were less than control et any plant age
(first and second season). Also, S, had decreased the relative P
uptake more than Sl did . Comparable results were found by Hassan
et a1l (1970) who mentioned that & significent negative relstionship
between salinity and uptake of P , Also, Tahe (1980) and Pal et al
51984) supported these findings .

Phosphorus content at Gl by eotton plants at 48 days
after planting subjecting to irrigation with diluted sea water
(S1 end Sz) through the period between 21-48 deys after planting,
were depressed by 39 and 78 % of control, respectively . Remison
et al (1988) mentioned similar effect_of salinity on coconut

seedlings.

Phosphorus content at G2 by cotton plants at 54 days
after planting,under irrigation with diluted see water through
three growth periods, P1 » Py P3, highly significant
differences were found between growth periods .
The relative P content values under 8, were 50, 56 and 64 %
through the three successive growth periods , while under
under 82 they were 40, 53 and 71 % reapectively. There was a wide
difference_between depressions under S1 and 32 through P1 measured

et Gl s but it was narrow at Pl measured at.G2 s 88 well as P2




and P3 « So the ability of cotton plent to absorb P at G1 under
S, wes more than S, , but it was more or less, the same at G, .
The Trelative P_content velue measgured at Ga'for Pl’ P2, and P3

revealed that tap weter irrigation through Fy end P, at 46 and

23 days after growth periods , cotton plant recovered
the absorption of phosphorus « Adding to that from G2 the demand
of cotton plent to phosphorus increased . Halevy et al (1987)

stated thet phosphorus uptake increesed from boll formmation to
boll opening ., Yalues of P uptake meessured immediately after
end of P3, which was simultaneousness with age of high phosphorus

demand was decreased .

Phosphofus content at G3 by cotton plents at 140 days
with diluted ses water through the five times of sea woter applica-
tions Pl -'P5 , the obtained values could be ascendingly ordered
of relative P content as follows; P, { P53 ( P, { Py { Pge Since
cotton plants received saline water aefter 117 days from
planting, P content decreased at P5 less than other grewth
periods . This may be caused by little effect.‘of
salinity on cotton plant at this age as well as the less Qemand‘
of phosphorus at this late  ege . Murphy (1936) reported that
the amount of phosphorus uptake by cotion plant from the first open
boll to maturity was 5 % of total phosphorus uptake slong plant
life « As for P4 ’ P3 and P2, phosphorus uptake values were
inhibited by saline irrigetion water at thése growth periods.
The plant age versus these growth periods represent
the imporient period for +taken up Dphosphorus .
Younts end Musgrae (1958) observed that in pot experiment the
phosphorus uptake was depressed by high C1~ additions . Remison
et a1 (1988) stated that an antagonistic effects occurred between
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Ca and P . Regarding the finding of Murphy (1936) which reported
the amount of phoéphorus content from first square to first open
boll was 58 % of total P upteke, as well as the finding of Elbisary
(1961) who reported that seed contains little more than half the
P percent in the eerial parts of plant, they could throw light on
P, end P

P absorbed by cotton plents et P « With respect to

2 * "3 4
P,y which was irrigated with tap water for 69 days after growth
period . So, cotton plents were recovered and P content, whereas
cotton age after Gl is the ftime to uptake the majority of
phosphorus, {on the basis of findings of Murphy (1936), Yagodin

(1984) and Halevy et &l (1987)) .

The ascending order of relative phosphorus absorbed by
cotton plaﬂts under 52 and 83 in the two growth seasons were,

Py <P2 <P3 <P4 <P5 » The most depressive effect was at P,

1!
highly damage to plant was obvious, so that they could not recover

and the least was at P5 « Regarding high salinity level at P

enough phosphorus uptake after this growth period, bdut the
severity of damage was minimized from Pl to P2 and so on, up to
P5 where the least effect and elmost normal P content was
observed at this age . This may be ettributed to the highly
salinity levels (15000 and 30000 ppm) which decreased phosphorus
content at any ~gfowth pericd .

With respect to cotton varieties, phosphorus content under-
salinity conditions show that phosphorus uptake by Giza 45 was
less than that taken by Giza 81 at all growth age « The relative
values of phosphorus uptake by Gize 45 was more than those of
Giza 81 « The décreaaing of phosphorus uptake by the tﬁo
verieties under S, and S, were more serious than S, .

Phosphorus content measured at Gl decreased under 82 more

than S,, and the decreasing under the two salinity levels were
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more than that at age 94 or 140 days . So, cotton plant has &
consideraeble sensitive for phosphorus under salinity levels at
first period than others . But phosphorus content measured at
94 and 140 days concerned cotton plant P, without cotton boll
or seed phosphorus . Therefore the phosphorus content at these

aeges included stems and leeves .

4.2.3. Effect of salinity on plant potassium :

-...'.. S % & 4 8 30 00N F AR ET RS A S H S A S AR s rE

The obtained resulted for potessium content and concentre-
tion at the two season are shown in tables(10,12 and 13) and
illustrated in fig (10) . The results revealed thet K content
values tend to increase with growth development while X
concentrations tend to decrease . The mean values of potassium
took up by cotton varieties measured at Gl' G3 showed thatl
Giza 81 absorbep legs K than Gize 45 . Also, the relative content
values followed the same trend at Gl while the relative potassium
teken up by Giza 81 was more than Gize 45 at G2 and G3 .
Stetisticel analysis of K content showed highly significant

differences between the two tested varieties .

It is also seen from fig (10), the two tested verieties of
cotton plants abgsorbed potassium under S1 more than under 82 .
The relative decreese values in K content under S1 and 32 were

43 and 79 , 37 end 49 , 28 and 45 measured at Gl s G, and G

. 2 3
respectivily . The results showed that the decreamses in Telative

1 than st G2 and

G3 under both selinity levels . The differences through K content

K content was more serious at cotton age G

values under Sl; 32 and 83 were highly significent. Similar
results were obtained by Remison et al (1988) and Selem et al
(1989). Potagsium concentration at any plant age decreaged with

increasing salinity level .
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Potassium content at Gl was highly decreased under Sz

compared with the control and S1 es well

Potassium content at G2 was higher under S1 thaﬁ 82, also
the relative X content values followed the same trend « Potasgsium
content by cotton plants subjected to irrigation with either
galinity level (S1 or 82) through P, interval as measured at_G2
was less then those at P, end P3 o The relative decreasse values
occurred were 3 49, 59 and 64 % under the three successive
growth periods, respectively . This agrees with the findings of
Rao et al (1981) who reported that early seedling growth was

most sensitive to salinity .

Potassium content at G3 irrigated with diluted see water
for the five growth periods followed the main trend of potassium
content under S1 and wag higher than that under 82 et any growth
period . The ascending order of relative K content under S1 were
Py { Py O P, { B, < Py with the corresponding decreases as
follows ; 43 , 32 , 27 , 22 , 15 %, whereas K content under P3
wasg the most decreased whereas the least decreased wae noticed
under P5 « Cotton plant subjected to irrigetion with saline water
at growth periods Pl and P2 » took up during these periods less
K amounts than the control due to sodium antagonistic effect .
Plaents irrigated with tap water after selinity-treatment périod
ufilized more potéssium a8 & result of reduced sslinity stress,
es well as the more suitability of tap_watpr irrigetion periods
to the highly cotton plant demand of X content during such growth
periods as reported by Yagodin (1984). He stated that cotton
take 78=80 % of their total potassium needs thrﬁugh the

period from flowering to ripening . The ascending order of




potassium content by cotton plants under S2 and 83 in the two
growth seagons were the same as Sl « This may be due to the
high salinity or sodium concentration of both levels in ambient
conditions . Decrease caused in K content due to saline water
irrigations egreed with those reporfed by Aghraf and McNeilly
(1987)

Pinely, the relative potassium content values by Giza 45
et G1 decreased less than Giza 81, but more at G2 and 03 o The
decrease in potassium content by plants of both varieties, under |
S3 and 52 » was more than that at S1 e Adverse effect of salinity
trestments, at P1 on potassium content was more serious up to
G1 s while a regressive trend was obvious after ending of salinity
treatment at this growth period , as well as P2 which behaved
the same way . The decrease in potassium content under P3 was
more under the three salinity levels, while salinity levels in

P4 and P5 were less effective .

4.2.4. Effect of salinity on plant sodium ¢

e e a0 (I NI B AL I I O B B BN B IR B B R N B NN B R R R R N R Y

The resulfs of sodium content and concentration of cotton
plant grown for two successive seagons are shown in tables(11l, 12
and 13) and illustrated in fig (11) . Mean values of sodium
content increased while sodium concentration decrease with
growth development . No significant differences were found
between varieties . The results of sodium uptake under 82 were
higher than £hose under S1 « This sccumulation coﬁld be logically
attributed to the highly sodium concentration in the diluted
see water, Many workers supported this finding such as Iyenger
(1978) and Bhivare and Nimbalkar (1984) .
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Table (12) : Effect of selinity levels and growth periods on'N ,
P, K, Na , Ca and Mg content at harvest
(second season) .

Kutrients uptake (mg/plent)

Treatments

_ N P K Na Ca Mg
Control 993 143 902 48 651 370
10000 Py 536 78 577 136 536 261
(ppn) P2 511 73 447 263 549 194

Py 507 53 362 299 441 196
P, 695 64 496 276 575 251
P5 799 87 579 236 643 292
15000 Py 293 42 270 150 208 129
(prpm) P, 333 35 261 241 247 147
Py 470 44 327 356 302 154
P4 546 57 381 349 334 178
Pg 627 63 432 292 333 269
30000 P, - - - - - -
(ppm) P, 227 25 161 245 181 98
128 382 37 261 420 298 162
P, 533 55 322 354 374 192
Pg 606 67 355 315 342 204
Nutrients N r K
LeS.De 5% 1% 5% 1% 5% 1%
8 22.04 29,49 2.80 3475 16,07 21.50
P 24.64 32.97 3413 4.19 17.96 24,03
SxP 49,28 65.94 6.26 B.38 36.28 48,07
Na Ca Mg
s 17.34 23420 31,74 42.47  13.59 18.18
P 19.38 25.94 35449 47.48 15.19 20.33
Sx?P 38.77 51.87 70.98 94.96 30.38 40.65




Table (13)

: Effeet of salinity levels and growth periods on

N,P, K, Na , Ca and Mg concentration at

at harvest (second seagon) .

Treatments

Control

10000
(ppm)

15000
(ppm)

30000
{ppm)

Py
Pp
P

¢

H
LS I W

W g M
2w N
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o

e
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P K Na Ca Mg
0.36 2,27 0412 1.64 0493
0435 2.58 0.61 2.40 1,17
0.33 2,02 1.19 2,48 0.92
0.24 1.64 1.35 1.99 0493
0e23  1.78 0.99 2.06 0.93
0426 1.74 0.71 1.93 0.88
0e33 2,15 1.20 1.66 1,03
0424 1,78 1,65 1.69 1.01
0.21 1.58 1.72 1.46 0.74
0425 1.67 1.53 1.46 0.78
0.26 1.76 1.21 1.38 1,09
0e24 1.57 2439 1.76 0.96
0422 1.56 2.51 1.78 0,98
0.24 1.42 1.56 1,65 0.85
0.30 1,60 1.42 1.54 0.91




Sodlum contemt at G1 s cotton plant took up 2,1 time

of sodium under salinity treatments than control .

Sodium content at G2 0 cotton plant has taken up
sodium wunder Pl more than that under P2 or 1’3 y while P2 and P3

are nearly the same .

Sodium content a at G3 y the peak of content was at P3
for S1 s 32 or S3 but the least increassing was &t P1 for every

P

salinity level . The ascending order was Pj:) 4. Y 5 Y P 7 *

2
These results showed that cotton plant took up sodium at e;;ry
plant age but highly absorbed -sodium et P3 i.e. 2t flowering
growth period . This findings agreedwith those reported by Appling
and Giddens  (1954) who stated thet sodium decresse in plents from

presquare to full-square stage and increase st full maturity .

4.3. Effect of salinity on cotton yield H

Some yield parameters ere valid to be used for predicting
reduction in cotton yleld under tested variables . Dry matter
yield and flowering prodgction mey throwllight on the magnitude
of adversely selinity effects on cotton plants . Also, yield of
cotton 1lint , boll retention end everage boll weight are important
perameters to be determined . Thése ¥Yield parameters sre regarded
as outcome end give reflection about previous plant life under
certain conditions « Resulis of yield are shown in tables (14-18)
and illustrated in figs (12-18) .




443s1. Effect of selinity on cotton dry weight 3

Results of cotton dry weight (g/plent) are shown in tables
(14 and 18) end illustrated in fig (12) . Mean values revealed
that dry weight of two cotton varieties did not behave as the
same way o Giza 81 yield dry weight was more than Giga 45 .
Under S1 and 32, the relative dry weights of Gize 81 was less than
Giza 45 . The relative decrease of dry weights of Giza 45 and
Gize 81 caused by salinity levels were 37 and 47 % at Gy » 23 and
32 % at G, ; and 28 and 24 % at G5 o In spite of Giza 81 was
higher yielded of dry weight, it was more effected with selinity

than Giza 81 .

82 level decreased dry weights of the two cotton varieties
more than S, level . The relative decrease of dry weight of
cotton shoots caused by S, and S, were 25 and 59 % at Gy 24,

31 % at G2 and , 20 and 32 % at GB’ regpectively . In most cases,
the relative decreage was higher at G1 under 82 and lowef at G3
under Sl’ i.e., cotton plants were affected by salinity level at
early growth ages more than later ones . Similar findings were

reported by Khaelil et al (1976) and El-Saidi (1973) .

Dry weight of cotton plants at Gl was severely reduced

under sslinity levels .

Dry weight of cotton plant et G2 was affected with salinity,
where plants at Pl were the most adversely affécted than _
those of P2 and P3 came after, under the two salinity levels .
Shannon (1985) revealed that, during the course of plant growth,
the form and funotion of .the various organs change. Plant

response and consequently, its effective malt tolerance are
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Table (14) : Effect of salinity levels and growth periods on
dry weight at different ages (days) of two
varieties of cotton (first season) .

Giza 45 Giza B1
Treatments Plant _ageg(days) Plant_agss(days)
48 94 140 48 94 140
Control 3018 50.16 94451 3439 60.32 99.97
10000 (ppm) P, 2.47 38.50 T76.66 2.42 41.40 74.98
P, 3.16 40.09 71,78 3.38 44.54 75.85
Py 3.19 41.94 68,60 3439 43.22 65.99
P, 3418 51.35 79455 3437 59.94 85.45
P5 3.17 51.34 85.76 3.39 59.95 88.04
15000 . (ppm) P, 1.52 32.65 47.10 1.4 35.04 65,01
P, 3417 36473 51.57 3438 40.97 664,03
Py 3419 40408 55.11 3,39 41.05 65.92
P, 3418 51.77 69.73 3.40 60436 83,77
Py 3417 50456 76.14 3.40 61.53 B85.96
L.S.D. 5 % 1% 5 % 1 %
Vo 0.74 0,96 VxS  1.04  1.36
S 1.04 1.36 VxP NeS. N.S.
P 0.90 1.18 SxP 1,47 1.92
G 0.90 1.18 VxG 0.90 1.18
SxG 1.47 1.92
Px@G 1.04 1.36




influenced by its ontagenic stage « Thus, selinity effects may
vary depending upon the growth stage at the time of stress .

Dry welght of cotton plants at G3 y under Sl, wes more
depressed et P3 then other  growth pericds , whereas
the ascending order of relative dry weights was Py { By Py 3 P,
P5 » But the ascending order under 82 and S3 was P1 < P, ( P3 < P4
P5 » This means that plants under S1 ’ P3 were mpbre sdversely
affected with selinity but at P1 s plants thet received diluted
sea water at 20-48 days after planting became edapteble &and were
able to be recovered by recelving tap water st the next growth
gstages . Under 82 level, cotton plant dry matter was severely
inhibited at any age caused due to high salinity level and ion
effect that plants could not recover themselves, but the most
drestic effect occurred at Pl (early growth period) . Johem and
Celahan, (1978) mentioned thet 50 day old plants were especieally
sensitive to Na and concluded that plant growth was strongly effected
by the osmotic effect of Na toxicity, whereas the vegetative end
fruit ylelds were merkedly influenced by the specific ion effect

and were closely associated with tissue Na:Ca retio .

443.24 Effect of salinity on flowering :

Dete of daily recording of cotton flowers developed per
plant are shown in tables(15 and 16),illustrated in figs(13,14 gnd
15) and appendix( 4 ), Cotton verieties showed & cleer effect on
total flower number, where Gigza 45 gave flowers numbers per plant
more then did Giza 81, The mean value of flower numbers were

" 34 and 26 for V, and V2 o These differences were highly significant .
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Table (15) : Effect of selinity levels and growth periods
on flowers number per plant of two varieties
(first season) .

Weeks
Treatments 1 2 33 4 5 6
Giza 45 (250) - 4 16 16 5 -
Giza 45 (10000) Py 1 4 10 11 3 1
(ppm) P, 1 6 11, 10 3 2
P, - 7 11 10 5 1
P, - 7 11 10 5 1
@iza 45 (15000) P, - 3 7 5 3 2
Py - 5 13 11 6 1
Py - 4 14 15 4 -
Giza 81 (250) - 5 10 8 3 2
Giza 81 (20000) P, 1 4 9 6 3 -
(ppm) P, 1 5 12 8 1 -
P, - 6 11 7 1 -
P, - 5 11 9 3 1
Giza 81 (15000) P1 - 2 6 T 2 1
(ppm) F2 = > 8 ! 32
PB - 6 10 8 3 -
P - 6 11 9 3 1
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Fig (14) : Effect of salinity levels and growth periods on
cumulative number of flowers per plant of two
variettes ,(first season) .




Table (16) : Effect of salinity levels and growth periods on
cumulative number of flowers per plant of two
varieties, (first season) .

Flowers cumulative number/plant weekly

Preatments = s e -
1 2 3 4 5 6 7
Giza 45 (250) 0 4 20 36 41 41 41
Giza 45 (10000) Py 1 5 15 26 29 30 30
(ppm) P, 1 7 18 28 31 33 33
Py 0 7 18 28 33 34 34
P4 0 5 19 34 38 29 39
Giza 45 (15000) Py 0 3 10 15 18 20 21 .
(ppm) P, 0 6 18 28 31 31 31
Py 0 5 18 29 35 36 36
P4 0 4 18 33 37 37 37
Gize 81 (250) 0 5 15 23 26 28 28
Giza 81 (10000) Y 1 5 14 20 23 23 23
' (ppm) P, 1 6 18 27 27 27 27
P, 0 6 17 24 25 25 25
P4 0 5 16 25 28 29 29
Giza 81 (15000) Py 0 2 8 15 17 18 18
(ppm) Pp 0 5 13 20 23 24 24
P, 0 5 17 24 27 O 27 27
P, 0 6 17 26 29 30 30
for totel flowers number per lant (cumulative at week,seven)
Le.S.D. 5 % 1% 5 % 1 %
v 0031 0.42 v X S 0.54 0073
S 0.38 0.51 Vx?P 0.63 0.84
P 044 0.59 SxP 0.77 1.03




Selinity level, slso affected the total number of flowers
which decressed with increased salinity level . The decrease
of flowers number caused by salinity level were 21 end 11 % for
Gize 45 end Gizs 81 , respectively « Similer results were reported
by Iyengar et 21 (1978) ,who concluded thet the total number of
flowers per plant was reduced with salinity due to increasing
flowers shedding « It is worthy to mention that the obtained results
suggest more severe shedding with Giza 45 (Vl) than with Giza 81
(Vz) +« The decrease of flowers number caused by selinity levels
on the two tested verieties were 13 and 19 % under Sl end S2 ’
respectively o+ The higher sslinity level weas the most effective

on flowering reduction .

General trend can be observed for flowers number under
growth periods .+ Flowers per plant were 23 , 29 ,
31 4, 35 and 35 under P1 ’ P2 , PB ’ P4 end PO respectively . It is
shown from the mean values that & clear trend for a&ll growth
periods resembling control (PO). For the two tested varieties,
P, was more effective on depressing flower number per plant
than others, while the decrease caused by salinity under P4 can
be neglected « The descend order for S1 and 52 were 23', 12 , 14 ,
3 end 43 , 19 , 8 , 5 under Pl . P2 ’ P3 ’ P4 s Trespectively .

It is interesting to observe thet the low gselinity level (Sl)
slightly stimulated flowering . It could be observed from recorded
date of the first flower under salinity level, where the accelarating
flowers under Pl and P2 were 1 and 3 deys than control for Giza 45,
and 3 and 1 dayse respectively for Giza 81l. Also , the flowering
number of gecond week es precentage of totel , showed that sccelar-
ating effect of salinity levels on cotton flowering compared with
control . On the other hand, all growth periods results
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accelareted flowering in Giza 45, but some growth periods
did thaet in Giza 81 . This finding agreed with those reported
by Solimen et sl (1976) who concluded that salinity (up to 6000

ppm) made cotton plent to flower than under nonseline conditions .

The recorded date of first flower revealed that high selinity
level deleyed flower « Also the flowering number of the second
week delayed flowers under some growth periods « Similar results
were reported by Puletov (1970), El-Seidi (1973) end Solimen et &l
(1976) . They pointed out that salinity delayed the flowering

of cotton plant .

Fit equation of cumulative number of flowers per plent revealed
that power equation is the suitable one for cumulative number
where r values are; 0.88%% ’ 0.86%% ’ 0.89%% ’ 0.89%% and 0,89

for PO ’ P1 R P2 . P3 and P4 respectively «

4.3.3. Effect of salinity on boll production s

[N B AN A &« 9 o5 9 80 09 88 o« s s s 808 ® 8 8 2508 80U SO EERS

Lee Effect of selinity on boll retention 3

Date of boll retention of the two tested verieties in the two
seasons are shown in tables(1l7 and 18) and illustrated in figs(16
and 17) . Highly significant differences between varieties were
found, wvherees the mean values of boll retention in giza 45 and
Giza 81 were 1l4.4 and 12.2 boll/plant respectively o Also, salinity
level affected boll retention for every cotton variety . For
Giza 45 the relative decreases in boll retention were 19 and 24 %
for S1 and 32 respectively o Also for Giza 81 the corresponding
values were 11 and 26 % respectively , The decreasing
effect of selinity on boll retention was induced with
increasing.the level of salinity in irrigation water. These
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Pig (17) s Effect of salinity levels and growth periods on
boll retentions and average boll weighte of
cotton plant (second season) .
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Table (17) : Effect of salinity levels and growth periods on
boll retention and lint yileld of the two varieties
of cotton plant , (first season) . ’

Cotton varieties

Giza 45 Giza 81
Treatments Boll No./ gm 1lint/ Boll No./ gm lint/
plent plant plant plant
Control 18,0 244,31 14.0 21l.42
10000 (ppm) B, 12.3 16.55 10.0 18,20
P, 12,7 16,75 12.0 17.30
P3 11.3 14,32 11,0 15,07
B, 17.3 204,99 14,5 21.17
Ps 1940 20431 14.5 21,68
15000 fppm) Pl 10.7 11.40 93 13.16
P2 12.3 12.59 10.0 11.17
PB 12.5 13,16 11.7 13.78
P4 15.3 204,65 13.7 19.54
P5 1740 20,11 14.0 20.44
Boll number per plant Lint yield/plent
L.S,.D. 5 % 1% 5% 1%
v 0.17 0.23 : 0.12 0.16
S C.21 0.28 0.15 0.20
P 0.27 0436 0.20 0.26
V¥ 0138 ’ 0.51 0.28 ' 0.37

SxP 0.47 0.62 0.34 0.45
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Table (18) : Effect of aslinity levels and growth periods on
boll retentions and average boll weights of
cotton plant (second season) .

Treatments Drz;;:zz:: Boll No./plant gn/boll
Control 39.72 14,1 3463
10000 (ppm) P, 22,35 9.7 3.57
P, 21.12 9.7 ‘ 3.60
P, 22,14  Be3 3.02
P, 27.89 12.2 3.69
Py 33.29 1345 3461
15000 (ppm) Py 12.54 841 2.45
P, 14.60 7ol 2,96
Py 20.71 TaT | 3.07
P, 22.84 11.2 3.45
P 24,10 13.1 3.80
30000 (ppm) P, 0.0 - 040 0.0
P, 10.25 543 1.69
P, 16.75 6.2 2425
P, 22,68 10.1 2495
P 22.19 12.7 3.22
LeS.D, 5 % 1% 5% 1% 5 % 1%
s 0.80  1.07 0,07  0.10 0,10  0.13
P 0.90 1.20 0.08 0.11 0.11 0,14

Sx?P ‘ 0.14 0.19 0.21 0.29




are hermony with those obtained by Novikov'(1942), Gumarove
(1957), Soliman et al (1976), Abmed and Abdullah (1982) and Babu
et a1 (1987) who mentioned that increasing selinity decreased

boll retention .

However the boll retention of Giza 45 wes higher than of
Giza 81 . Sﬁch results are in harmony with those of flower
number per plent supported by Christidis end Harrison (1955),
who stated that the boll retention depend on the number of

flowers per plants .

For growth periods, Pl ' P2 and P3 were the most affected
ones by salinity levels . In general P3 was the most one affected
by salinity than the others under S1 s While Pl wes the most
affected one under 52 and 83 » The less affected one was P5 under

the three tested salinity.levels .

leean values of recorded dats reveal that the higher salinity
level was the lower weight of boll did e In general the mean boll
welght increased either with the later growih period or with
saelinity levels itself .VComparable findings were reported
by Selem et al (1989) who‘stated that irrigation with dreinage
water (EC 2.91 mmhos/em)reduced weight of blossom .

Beo Effect of salinity on lint yield s

Date of 1lint yield ere shown in table (17) and illustrated
in fig (18) . Lint yield of Gizs 45 was higher than that of
Giza 81 . The mean falues for Vl and V2 were 19,22 end
18.57 g/plant . The relative 1int Yield of cotton plant under S1
and 52 were.73 and 64 % for Giza 45 and, 87 and 73 % for Giga 81.

compared with the control,respectively, While,the absoluted 1int
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yield was reslized by Giza 45, the relative one was realized by
Giza 81 . It could be said that the higher 1int yield of Gize 45 ,
was the more depressed by salinity level . Analysis of verience

for 1lint yield reveasled highly significant dlfferences concerning
the tested verisbles . The depression causged by the two selinity
levels were 20 &nd. 32 % under S1 and Sz,respéctively. The=ze results
agree with the fingings of Hoffman et al (1971), Korloeve (1978)
end Selem et el (1989).They summarized that lint yield was reduced
with selinity . Longenker (1973) stated a significent reduction

of cotton lint csused by salinity .

The escending order of  growth period wasg fJ {
P, ¢ I&_( P, <:P5 under 8,, whereas cotton plant under Py yielded
the least 1int yield, while under P5 yielded the highest one ., The
relative lint yield in accordance with this order wes 64 , T4
76 , 92 and 92 % respectively compered with the control. Also, the
escending order under S, waes P2<3 P, <'P3 < P, \i\ Py .
The relative lint yield in sccordance vith this order was 54, 52,
59, 88 and 89 % respectively,compared with the control .
Pl and P2 are nearly the same on their effect on reducing
lint yield while P5 represent the least effective., In general, lint
yield urder P, and P5 were the same but the depression caused under

4
S1 could be niglected .

444, Relationship of soil soluble szlts with plent chemiceal

bl L T ) - . - P p—— -—

components and yield :

Uging diluted sea water for irrigation affected soil solubdble
salts end reaction « Moreover, there were manyyother effects

either on cotton plant ehemiecal components or cotton yield .




