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RESULTS AND DISCUSSION
EXPERTMENT I
GBQWIH_ _CHARACTERS

1. PLANT HETGHT

Data of cotton plant height at time of picking, as
affected by nitrogen application, nitrogen forms, and seed soak-
ing in growth regulators, are shown in tables (3) ana (4).
Cotton plapt height was gignificantly affected b& nitfogén‘levels
in 1976 and 1978 seasons, whereas in 1977 season was not affected.
 In 1976 season, the highest plants were obtained by 60 and 90
r N/faddan. The differences between the averages of 0 and 30

s I/faddan and between 60 and 90 kg N/faddan treabments wowe

KR
a 02

not significantd

In 1978 seamon, the highest average was obtained by
60 kg N/faddan. In both seasons, form of nitrogen had no effect

on plant heighﬁ.‘

Combined aﬁalysis of the three seasons, confirmed that
the highest plants were obtained by 60 kg li/faddan, regardless
of the form of nitrogens The results also indicate that nitrogen
generally resulted in increasing plant height, which is in £006
agreement with the results obtained by Bederker et al. (1957),
Rao (1958), Scarsbrook et al. (1959), Dastur and Dsbir (l9é2}3




————— ¢

El-Hattab and aly (1962), Shalaby and hhalll (1963)’ Perking
and Douglas (1965), Ghaudhry (1969),liour Bl~Din g_ ak. (197Q)
Basingki et al, (1971) Abdallah (1976), Hefni et al {i978),
Kherallah (1979), Vershney (1979), El-Habbak (1980), Shahine
(1980), and Wahden (1981), and in contrast with those obkained
by El-Debaby et sl. (1977). Results in table (3) indicate

that seed soaking in growth regular solutions, had

significant effect on plant height only in 176 season,

whereas IAA treatment significantly resulted in increasg~

ing plant height.

Combined analysis of the three geasons indicated
that the growth regulatora treatments had no significant
effect on plant height. Thig result ig in agreement with
the result obiained by Aly (1975), ~nd in contrast with
those obtained by Babaev (1966), S8ingh and Singh (1972), and
Devetta and Chowdeppans (1977).

The effect of the interaction of the nitrogen applica-
tion and the growth regulators treatments, on the plant
neight, was highly signifigant in 1976 and 1978 seasons,

whereas in 1976 season, the hlrhest average was obtained
by 90 kg K/feddan in the form of arsa, with seed soaking
in water, and tie lowcst average was obtained by 0 kg

N/faddan, with seed soaking in water.
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In 1978 season, the highest average wasa obtained by 60

kg N/faddan in the form of ammonium nityp

ate, with goaking.
in IBA, and the

lowest average was obtained by 0 kg N/ffaddan

s+ With seed soaking in suceinie acid golution,

Combined analysis of the three scason revealed that

the highest average was obtained by 60 kg N/faddan in the

form of ammonium nitrate, with IBA, whereas the lowest

average was obtained by 0 kg N/ faddan with succinie acigqd,
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TABLE i3)

THE EFFECT OF NITROGEN AND GROWTH

REGULATORS ON

FINAL PLANT HEIGHT IN CM,

A
| No UREA AMMO%FUM NITRATE  MEAN
B A0 N 60 N 9 N 30 N 60 N 90
] - 1976

WATER 108.1 109.2 115.5 122, 108.7 119,5 116.7 114.3
TAA 116.5 113.1 112,24 120.6 119.2 116,9 122.1 117.5
IBA . 111,5 111.9 11%,9 118.7 116,8 121,7 113.1 115,7
Sueeinie 09,7 116,1 12i.¢ 112,6 106,3 115.2 1316.2 114.0
MEAN 1.5 112,6 116.9 118.6 1l12,8 118.3 117.0 115.4
LSD s A 5% 3.35 B 5% 2,67 AB 5 % 12,23

1977

WATER 147.8 160.3  148.1 145.2 150.9  143.5 146.0 148.8

TAA 135.3 143.9 1s50.1 141.3 148.6 145.8 144.3 144.2

IBA 141.9 138.9 135.2 160.0 152.0  147.8 143.6 145.6 .
Succinie 137,4 147.6 146.6 147.9 144.8 150.8 147,0 146.0
MEAN 140.6 147.7 147.5 146.1 149.1  147.0 145,2 146,2
ISD : A 5 % wew B5% 19 AB 5 % ace

1% e 1% eee 1% wem
1978

WATER 11l.3 128.0 140.3 125.6 120.8 142.7 127.4 128.0

TAA 110.6 129.4 142,32 132.5 125.7 132.6 125.7 128,4

IBA 105.3 123,9 144.8 126.5 142.4 .137.5 135.6 132,2
Suce 103, 12 1 0.2 133,1 140,8 132.1 130
fean 07;7 ___ELT 14.3.3 28'1,__1&25 09 30.2 122:8
LSD :+ A 5% 5.86 B 5% «w- ' AB 5% 16,70

1% 8.03 1% = 1% 22,07 B




COMBINED ANALYSIS OF THE THREE SEAS
IN CM.,
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TABLE (4)

ONS OF FINAL PLANT HEIGHD

UREA

AMMONTUM NITRATE

N30 N60 N 9

N30 N60 ¥ 9

——

WATER 122.4 132.5 134.6 131.1 126.8 135.2 130.0 130.4
TAA 120.8  128.8 135.6 131.5 131.2 131.8 130.6 130.0
IBA 119.6  124.9 135.3 131.7 137.1 139.0 130.8 131.2
Suseinic  116.9  131.1 138,0 130.2 128.1 135.6 131.8 130.2
13D - A5 % 9,41 B5% cwun AB S5 % 9,27
1 %12.51 1% mese 1% ecean
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2. DRY MATTER PER PLANT

De 1 of dry matter per plent as affccted by nitrogen
levels, nitrogen forms, end seed soaking in growth regu-~

lators  solutions, in 1978 scason, are shown in teble(5)

Dry matter gignificantly increased by increasing.hijrogen
ratea, regardless of its form, up to 90 kg N/faddan,
This wag quite expectéd, as nitrogen is an eagsential elem-
ent in building up the plants dry matter, not only
proteins, but also éarbohydrates, as many energy rich
compounds which regulate phatasynthesis; contain nitrogen
atoms in their structure, On the other hand, all enzymes
are proteins, This result is similar to results obtained
by Ele- Shawarby et gl.(1962), Hamdi ot al,(1962) Dastur
and Dabir(1962) , Clark (1964) Chaudhry(1969) , E1d(1969)
, Basinski et al. ( 1971), Srisook gt 21,(1973), Abdallah
(1976), Hassan(1976) , Kherallah (1979, El- Habbak(1980),
and Shahine{1980),

It is observed that there was no significant differe-
nce between 30 and 60 kg N/faddan, which is in agreement
with result obtained by El-Debaby et al  (1977).

This result is also in contrast with that mentioned

by Wahdan (1981),
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Results in table (5) indicate that dry matter per
plant increaged by soaking the seeds in IAA and IBA
golutions, which may be attributed to increased root
growth of the seedling ( Babaey 1976) , and increased RNA

content in the secedlinga(Babaev gt al .1971),

That soaking the seeds in IAA and IBA solutions
increased dry matter per plant, was confirmed by the
findings of Nadagoudar and Patil(1971), who found that
goaking the sceds in IAA and IBA solutions resulted in
increasing growth of shoots at 35 days from sowing,

In contrast, Aly (1975), showed that dry weight at 35 days
from sowing was not affected when the sceds were soaked

in IAA solution,

Table(5) indicates that sozking the seeds in suceinic
acid solution gave insignificant decrease in dry matter
per plant, which disagreeswith recsults obtained by Singh

and 8ingh (1972) , who found an increase in dry matter due

- to suceinic acid treatment,

The results indicate that the interaction between
nitrogen fertilizer and growth regulators was not signif-
icant, for the dry weight per plant,
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TABLE (5)

THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON DRY
MATTER PER PLANT IN GRAM

A UREA AMMONTUM NITRATE
NO - MEAN
B N30 N60 N9O N30 N6O  N9O
JATER 61.03  93.95 97.14 107.81 89.77 94.29 102.75 92.39
TAA €8.59 101.07 108.28 120,52 100.34 105.25 117.24 103.13
[BA €6.60 100.95 105.29 117.07 97.43 102.21 111,51 100,15

juceinic  58.22 93.92 92.69 102.29 85,30 90.01 94.07 88.07

-

EAN 63,61 97.47 100.85 111,92 93.21 97.94 106.54 95.94
SD A5% 7.72 35%4.42 AB 5 % omemmem

1% 10,58 1% 5.85 1% ==




3, HET ASSTATLATION RATE

Data of NAR in 1978 season are shown in table (6)
It is clear that HAR was not significantly affected by
nitrogen levels, growth regulators, and their interact-

ion, during vegetative, flowering, and bolling stages,

Thege results agrec with results obtained by
Crowther ( 1934), Hassan { 1976), Kherallah ( 1979)
and Bl ~ Zabbak (1980).
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TABLE (6)

THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON NET ASSI-

MILATION RATE IN G/CM%/DAY

A
B N O N 30 N 60 XN 90 MEAN
NEGETATIVE STAGE
WATER 9378 9477 8193 8003 8763
TAA 3934 10361 7771 8906 9243
TBA 8850 9210 8206 8015 8570
Suceunic 9053 95999 8221 8389 8816
MEAN 9304 9662 8098 8328 8848
ISD . A5 % wem B5% o= AB 5 % wue
Tl P e 1% = 1% wasbems
FLOWERING STAGE -
WATER 598 1263 1776 1908 1386.
TAA 1229 1428 2395 2602 1914
TBA 892 1530 1867 2023 1578
Succinic 632 1347 1631 1708 1330
MEAN 838 1392 1917 2060 1552
LSD"A 5 % == BS5% —=-= AB S5 % —wm
1% == 1% we- 1% am~
BOLLING STAGE
WATER 604 1423 922 787 934
TAA 660 1689 1144 16.08 1275
TBA 542 1371 925 1041 970
Succinic 548 1413 1007 870 960
MFAN 589 1474 1000 1077 1935
LSD A5 B emm 5% - T '5“9'5 ———

1% e—- 1% we

L

A A o i —— . T M w————

m— i M
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4, RELATIVE GROWTI RATE

Effects of nifrogen levels and sced soaking in
growth regulator solutions on RGR are given in table(7).
The trecatunents exerted no significant effect on RGR,dur-
ing vegetative, flowering, and bolling stages, which is
in harmeny with thoge otr$ained by kherallah {1979),

El- Hebbek -{1980) , and disagrees with @rowther (1934),

Hassan (1976), and Hussein gt al .(1979 a).

It is worthy to mention here, that Hunsigi (1973)
have pointcd out that RGR wasa.poor indi€ator of yield

difforences,




PABLE  (7)
THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON RELATIVE
GROWTH RATE IN G/G/DAY x 10~7

B KO N 30 N 60 N 90 MEAN

-

VEGETATIVE STAGE

v o M e Mkl T WRGAr CEL A W T <A——

v —

WATER 1009781 1035344 1042063 1087875 1043766

IAA 1010808 1048750 1072594 1107531 1059921
IBA 1015562 3055750 1095094 1130344 1074188
Succinic 1000656 1050875 1077094 1113688 1060578
MEAN 1009202 1047680 1071711 1109860 1059613
ISD s A5 % === B5% o= AB 5 % e
1% —— 1% ww- 1% om-

-

}TDWERING STAGE
26783 56333 85133 88267 64129

WATER

TAA 45850 75100 96916 102317 80046

IBA 42033 69283 93166 94217 74675
Succinic 28616 57417 77617 81166 61204

MEAN 35821 64533 88208 91492 70014

ISD s A5 % === BS % wem ABS5 % co=

BOLLING STAGE

WATER 20800 49117 33483 26050 32363

JAA 21083 49483 33967 44000 37133

IBA 20583 51033 35683 40333 36908
Succinic 18933 70450 37283 29065 38933 ,
MBAN 20350 ___ 55021 _ 35104 _ 34863 36334 _______
ISD 2 A5 % winm B5 % emm AB 5 % ame

l % - 1 % - 1 —— s

| - o e S i MORCE W al —
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P

5, RELATIVE FRUITFULLNESS

Table(8) shows that RF value was significantly affected
by nitrogen levels, whereas the highest value was obtained

by 30 kg N/faddan, and the lowest onec by 90 kg N/ faddan,

This result is in contrast with that reported by

Hamsan(1976),

Nitrogen forms had no significant effect on RF values.

fced goaking in succinic acid solution significantly resulted
in jincreasing RP, while IAA and IB4, significantly resulted

in decreasing it.

The offect of the interaction betwecen nitrogen treatm-
ents and growth regulators treatmenis, on KF , was not

gignificant,
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, PABLE (8)
THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON RELATIVE
FRUITFULLNESS 1978

A UREA AMMONIUM NITRATE
N O B

B N30 N60 N9 N30 XN&60 N 90

MEAN

o e, i

WATER  9.50 12.46 11.68 7.99 13,22 9.02 7.2  10.44
TAA 7.68 11.33 9.30 6.73 1.0.7L 8.05  6.08  8.55
TBA c.84 10.89 B8.79 6.89 12.37 9.44  6.60 8.83
succimic 9.51 13.13 12.53 8.64 13.66 10.44  8.41  10.90

MEAN 8.38 11.95 10,58 7.56 12,49 9.24  7.05 9.61

1SD A 5% 1.33 B5%O0.,76 ABS % ===
1% 1,82 1% 1.00 1% cen

o o — W *
et
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YIELD COMPONWNENGLS

l. X OF S PLy;

Tables (9) and (10) show the data of sympodia number per
plaht, ag affected by treatments.

Nitrogen levels significantly affected the sympodia number
per plant, in 1976, 1977, and 1978 seasons, whereas the
highest sympodia number was obtained by 30 kg N/faddan, re-

gardleas of nitrogen form, through the tﬁree 8€a80N8.

Combined analysis of the three seasons confirmed this

result.

Thét nitrogen resulted in inc reasing the numbexr of
gympodia per plant, agree with the resulis obtained by Raa
(19588) El-Hattab and Aly (1962), Iftikhar (1969), Nouxr El-
Din et al. (1970), Abdallah (1976), and Shahine (1980),
end disagree with those obtained by Hussein et al. (1979b)
Kherallah (1979), and Wahdan (1981). ‘

Tables (8) and (9) indicate that soaking the seeds in
growth regulakor solutions significantly affected sympodia
number per plant. Succinic acid significantly zave the highes?
means in 1976 and 1977 seasons, which was confirmed by combined

analysis of the three seasons data.
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Combined analysis aiso indicated that the number of
gympodia per plant decreased significantly by IAA and IBA

treatments,

The interaction between nitrogen application and
growth regulators significantly affected the sympodia
nunber per plant in the three seésons, but no specific.trend

could be drawn,

Combined analysis indicates that the interaction
gignificantly affected the sympodia number per plant, whereas
the highest nuaber was obtained by 30 kg N/faddan with seed
soaking in succinic acid, regar dless of the form of nitrogen,
and the lowest number was obtained by 0 kg N/faddan with seed
goaking in either water or IAA,




- 57 -

TABLE (9)

'PHE EFFECT OF NITROGEN AND GROWTH REGULATORS

ON NUMBER OF

SYMPODIA PER PLANT
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TABLE (10)

COMBINED ANALYSIS OF THE THREE SEASONS OF NUMBER OF SYMA

PODIA PODIA PER PLANT

A

X O UREA AMMONIUM NITRATE MEAN

B N30 XN 60 N 9 N30 X 60 N 90
WATER 5.8 8.1 T.6 6.8 8.4 7.8 6.0 Te2
IAA 5.8 8.2 6.9 _ 6.5 8.3 6.5 6.2 6.9
IBA 5‘9 7-3 7\.1 6:5 7.8 6.7 6.4 6.8
Suoecinic 6.3 8.6 7.7 6.6 8.6 7.1 6.9 T4
NEAN 6.0 801 7'3 606 8.3 700 6'4 7‘1
ISD. A 5% 0.2 B5% 0.15 AB 5 % 0.69

1% 0,30 1% 0.20 . 1%0.91

g A g A S
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2¢ § OF OPEN BOLIS PER PLaNT

Deta of number of open bolls per plant are shown in

table (1l

Nitrogen levels exerted highly significant effects on
bcils number per plent over the three seasons. In 1976
seagon, the nitrogen application resulted in.idcréasing the

number of bolls per plant as compared with the conirol.

The differences between 30,60 and 90 kg N/faddan

treatments were not gignificant.

In 1977 and 1978 seasons, the highest number of bolle
per piant was obtained by 30 kg N/faddan, regardless of
nitrogen form. These resul%s are in agreement with resulis
obtained by Rao(1958), Moursi et al. (1961 a ) Dastur and
Debir (1962) El-Hattab snd Aly (1962), Clark (1964), Heweidli
(1965) , Cheudhry (1969), Nour El-Din et al. (1970), Abdallah
(1976), Hassan (1976), Hefni et al. (1978), Kherallah (1979),
and El-Habbak (1980), and in contrast with results reported
by Hamdi gt al. (1964), El-Debaby et al. (1977), and Shahine
(1980) . ' ' '

Regarding growth regulators, IBa caused a significant
decreage in boll number in 1978 season, whereas LA and

guccinic acid did not affect the boll numbex. This result
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agreeswith result obtained.by Aly (1975), who reported
that seed sooking in IAA solution did not affect the

boll number per plant, and disagree with result reporited
by Singh and Singh (1972), who reported that seed soaking
in suocinic acid solution resulted in increasing boll set

The nitrogen x growth regulators interaction signifi-
cantly affected the number of bollé per plant in 1977
gonson. The highest number was obtained by 30 kg N/£addan
ns smmonibm nitrate with seed soaking in succinic acid
and the lowest number waa obtained by 90 kg N/faddon as
urea with seed socking in TAA,

Combined analysis of deta was not performed as the

erroras of the three geosons wolrv not homogeneous,
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PABLE (11)
THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON NUMBER OF OPEN BOLILS

PER PLANT
" ‘
N 0 UREA AMMW XIUM MITRATE MEAN
B N 30N 60 N 90 N 30N 60 N 90
1976
WATER Tl 9.4 11,0 9,9 9,6 9.1 10,4 9.5
TAA 7 o4 9,7 10.7 10.3 10.4 11. 10.1 10,0
IBA 10.4 10,9 10.2 12,5 9,9 10,4 10.1 10,6
Suececinic 8.3 9,6 10.5 10.1 10,7 10.1 0.1  10.1
MEAN 8.4 9.9 10.6 10.7 1l0.2 10.6 10.2 10.1
LSD . A5 % 0.86 B5 % ~mmm | AB 5 % =mmw
1% 1.18 1 % ~——- 1 % ———-
1977
WATER 6«3 7-9 6.1 7:0 803 805 601 7-2
TIAA 8.0 8.3 6.6 5¢3 8.7 5.7 6.9 7.1
IBA 6.8 6.8 6,7 5.8 9.2 6.7 6.0 6.9
Suoecinis 7.1 T.7 Tl 6.3 9.3 8.6 Tel T«6
MEAN 7.0 ToT 6.7 6.1 8.9 T.4 6.5 Te2
ISD . A5 % 0.84 B5 % 0.46 AB 5 % 2.11
1% 1,15 1 % ———- 1% 2,81
1978
YATER 5.3 10.4 10.2 8,0 10.7 7.9 6.9 845
EAA A9 10,7 9.5 7.6 10,2 7.8 6.8 8.2
[BA 403 9-9 8-5 7.6 10.3 8.9 6-9 800
Jjuccinie 4.9 11,0 10,2 8.1 0.4 8.6 T3 8.6
MEAN 4-8 1005 906 708 10-4 803 . 71-0 803
ISD : A5 % 0,68 B5%0,33 AB 5 % ———-
1% 0.93 1 % 0.44 1 % e
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3a-BOLL WEIGHT

Phe means of boll weight in gram are given in tables
 (12) and (13) ., Effect of nitrogen on boll weight wasin 8 igni=-

ficant in 1976 and 1977 seasons, In 1978 season, 60 kg Nf
faddan in the form of ammonium nitrate resulted in signifi=-
eantly lower boll weight than control, Combined analysis
revealed that nitrogen had no significant effect on the boll
weight., It could be concluded that nitrogen application,
generally, did not affect boll weight, This is in agreement
with pesults obtained by bederker gt al.( 1957), Eid(1969),
Abdallah (1576), Ahmad (1977), Kherallah {1979), Varshney
(1979), Bl- Habbak (1980), and Bhahine 53980), andin contraat
with results reported by Scarsbativk et gl (1959), Moursi
et al,(1959), Moursi gt al.(1961)) El- Hattab et al,(1562)
Mackenzie and Van Shaik (1963), Amer gt al.(1964),Bennett
et al.(1967), Chaudhry(1969), Nour El-Din et al.(1970),
Srisook et al.(1973), Hassan (1976), Hefni gt al.(1978) Sewan
(1978), and Wahdan (1981).

Effect of seed soaking in growth regulators golut=
jons, on Boll weight, was not significant in 1976, 1977 and
1978 season, which was confirmed by combined analysis.Similar
results were obtained by Aly(1975), who found that goaking

the cotton seeds in IAA solution before sowing, had no




results digpagree with those obtained by Singh gna Singh
(1972) , who found that soaking the seeds in auccinic

acid golution resulted in increasing boll welight,

The nitrogen x growth regulatonrs interaction was
ingignificant in 1976}, 1977, ana 1978 seasona, which was

confirmed by combined analysgis of the three geasons data,
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TABLE (12)
THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON BOLL WEIGHT IN GRAM

- T - k- - e

—--Lm-"ﬁl—-___.s#-—“u---n—-u I —_— ———

%o UREA AMMONIUM NITRATE MEAN
B L N 30 ¥ 60 ¥m 90 ¥ 30 ¥ 60 N 90
1976
TER 2.33 .33 2.22 2.32 2,33 2,25 2,42 2431
A 2,47 2,48 2434 2.46 2,31 2,36 2452 2442
A 2.28 2.32 2.28 2,01 2,37 217 2.3 2.27
ceinie 2,30 2446 2,13 2,50 2,41 2,16 2.2 2,31
[SD: A 5 % —ame B5 % —wmw AB 5 % wemrm
1 % - 1 % e A
1977
'ER 2e44 2.77 2,75 2.33 2,30 2,48 2.48 2.52
: . 2.58 2.60 2467 2,25 2,62 o2.57 2.56
2.37 2.68 2465 2.86 2,40 2,45 2.7% 2.60
cinie 2.54 2 34 2455 2s54 2,51 2,54 2.52 2451
BAN 2,51 2 59 2 64 2 60 2,37 2,52 .2.60 2.55
SDt A5 % o 3 % m——e AB 5 % wema
1% -emm 1% —eme % e
1978
iR 2.75 2.84 2.90 2,57 2,65 2,46 2,37 2,65
2.70 2.82 2.85 2.59  2.90 2,75 2.38 2.68
2.56 2.94 2.83 2.51  2.80 2.86 2.20 2.67
:dnic 2.58 2.75 2.78 2.60 2,62 2,85 2.29 2.04
et e ia s E iz ——
JAN 2,65 2,84 2.84 2.57 2,74 2,73  2.26 2.66
D: A5 & 0,27 B5 % weue AB 5 % e
1% 0.37 1 % —-—- 1% -~

e e el -mm%




COMBINED ANALYSIS QOF
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TABLE (13)

THE THREE SEASONS OF BOLL WEIGHT IN GRAM

o UREA MBONIUN NITRATE -

B N30 N 60 N 9 N 30 N 60 § 50
WATER 2,51 2,65 2,62 2.41 2,43 2440  2.46 2,50
(AL 2:62 263 2,60 2,57 2,49 2.58  2.40 2.56
BA 2.40 2465 2,59 2,46 2,52 2,49 2,47 2.51
eeinio 2,47 2,52 2,49 2,55 2,51 2,50 2.34  2.49
MEAN 2.50 2061 2,58 2,50  2.49 2,50 2.2  2.51
LSD A 5% cem B5 % amam AB 5 % meeen
1% amem 1% e 1% cmmmm
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4» SEED COTTON YIELD PER PL.NT

Tables (14) and (15) show data of seed cotton per plant

ag effected by ﬁitrogen and growth regulators.

Nitrogen application exerted highly sigﬁificant effects
on seed cotton per plant. In 1976 season, nitrogen spplica~-
tion resulted in increesing seed cotton yield per plant, while
the differences between 30,60 and 90 kg N/faddan, were
not significent. Form of the applied nitrogen had no signi-~
ficant effect on plant yield.

In 1977 season, the highest seed cotton yield per
plant resulted from 30 kg N/faddan, regardless of nitrogen
form. The same resulf was obtained -in 1978 season, with
the éxception that the higher levels of ammonium nitrate
yielded significantly lower average as compared with that
obtained from the higher levels of urea. CGombined analysis
of the three seasons confirmed that the highest seed cotton

pexr plant was obtained by 30 kg N/faddan treatment, and
that formm of applied nitrogen had insignificant effect on

seed cotton per plant. These results agree with those obtained
by Moursi et al. (1961a) Cheudhry (1969), Hassan (1969)
Ahmad (1977}, ébdallah (1979), Kherallah (1979), Varshney
(1979), Shahine (1960), and Wahdan (1981). On the other hand
Dawood (1980)found that yield of plant was not significantly
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affected by nitrogen applieation,

Tables(14)and(15) indicate that presowing seed soak-
ing in growth regulators golutiong, significantly affected
seed cotton per plant only in 1976 g8eason, whereas IA4A
s IBA, and Buccinie acid golutiong g&ve higher yields per
plant, compared with control, When combined analysig of
the three seasons was performed, all growth regulators
gave significantly higher geed cotton per plant,The signi-
ficance of the effeet of IAA on seed cotton per plant, ig

in contrast with the results reported by Aly(1975),

The nitrogen x growth regulators interaction wasg
highly significant in the three Succesgive seasons,whioch

was oonfirmed by combineg analysis,

In(1976) season,bigh est average resulted from 60 kg
N/faddan as ammonium nitrate with IA4 , and lowest.avarage
by O kg N/faddan with soaking in water. In(1977) the
highest average was obtained by 30 kg N/faddan as
ammonium nitrate with soaking in succinie acid, and the
lowest avetage by 90 kg N/faddan a8 Urea with sgoaking in
IAA.In 1578 season the highest average resulted from
30 kg N/faddan as urea with seaking in suceinie acid, and
the lowest average from o kg N/faddan and soaking in IBa

solution, Combined analysis revealed that the highest seed
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TABLE (14)

THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON SEED COPTON
PER PLANT IN GRAM

A UREA AMMONIUM NITRATE
KO MEAN
N 30 N 60 N 90 N 30 ¥ 60 N 90
1876
PER 17.11 21,54 24,04 22.75 22,03 20.07 25,02 21.79
L 18.22 23,43 24.53 24.92 23.7T3 26,52 25.39 23,82
L 23.62 25,23 23,22 25,09 23.35 22,30 24.41 23,89

seinie 18,91 23.47 22,12 25.10 25.54 24,04 21,78 22,99
[EAN 19.47 23.42 23,48 24,47 23,66 23.23 24,15 23,12

LSD : A5 % 1,26 B5 % 1.19 AB 5 % 5.44
L% 1.73 1% 1.58 1%7.23
1977

ER 15.05 21,67 16.82 16.25 19,00 20,78 15,86 17.92
21,03 21.01 16.84 14,15 19,50 15,08 17.20 17.83
15.86 18,11 17.50 16.69 22,10 16,59 16,62 17.64

v 17.37 19.66 17.44 15.68 20,99 18,52 16.90 18.08
3D : A5 % 1.37 B5% --— AB 5 % 4.63
" 1% 1.88 1% —eea 1%6,.15
1978

13.34 30,16 26.95 19.72 29,65 21,69  14.85 22,34
10.89 29,04 23.94 18.93 28,76 25,40 15,21 21.74
inie 12,76 30.18 28,39 21,02 27.26 24,51 16,62 22,96

12.84 27,99 27,22 20,03 28.47 22,69 15.71 22,14
I8 - A5% 2,53 B5 % -~ AB 5 % 4.37

1% 3.47 1% - 1 %5.80




TABLE (15)
COMBINED ANALYSIS OF THE THREE SEASONS OF SEED COTTON PER PLANT
IN GRAM
Ay oo UREA AMMONIUM NITRATE MEAN
B N 30 N 60 N 90 N 30 N 60 ¥ 90
WATER 15.50 21,93 23.48 19.82 23,08 20.00 19,02 20,40
TAA 17.53 24.87 22,77 19.60 24.29 21.10 19.15 21.33
IBA © 16479 24,13 21,55 20.24 24,74 21.43 18,75 21,09

Suceinic 16,41 23,84 23.04 20,59 25.39 23.39 18,78 21,63

L T

MEAN 16,56 23.69 22.71 20.06 24,38 21.48 18,93 21.11
LSD A5 % 1.00 B5 % 0.60 AB 5 % 2.75
1% 1.33 1% amem 1% 3.61
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Table (16) shows the plant number per feddan at the
hervest time, as affected by the nitrogen application and

the gréwth regulators treatments.

It is clear that nitrogenaapplication had significant
effect on the number of plants per feddan, in 1977 and
1978 geasons, whereas there was gradual increase in the
nunber of plants due to the successive increments of nitrogen.
In both seasons, the highest number of plents per faddan
at the time of harvest, was obtained by 90 kg N/faddan
regardless of the form of nitrogen, which may be attributed

to improved nutritional status of plants.

Thege resulte agree with results ébtained by Shalaby
and Khalil (1963), Homdi ef, al. (1964), and Hamdi gt gl.
(1965), and dimagree with results obtained by Shalaby
and Shalaby (1976), and El-Debaby et al. (1977). This disa-
greement in results may be attributed to differénées in envi-

ronmental and soil conditions.

Seed soeking in growth regulators soluftions signifi-
cantly affected the number of plants per faddan only in
1977 season, whereas soaking in IiAA resulted in increasing
the number of plants, while soaking in IBi and succinic

acid resulted in decreasing it.
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The later result is in agreement with that obtained
by Singh and Singh (1972) s who found that seed sogking
in suceinic acid solution resulted in decreasing the

number of plants per acrea,

The interaction between nitrogen application and
growth regulators gave a highly significant effect on
number of plants per faddan in 1977 season, IAA with 90
kg N/faddan as urea gave the highest number of plants,
while IBA with 0O kg N/faddan gave the lowest number of
plants per faddan,

Because the errors of the statigtical analysig of the
individual experiments were. not homogeneous, combined

analysis was not performed,
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TABLE (16)

THE EFFECT OF NITROGEN AND GROWIH REGULATORS ON NUMBER OF PLANTS
PER FADDAN IN THOUSAND

A N o UREA IMMONIUM NITRATE MEAN
B . N 30 N 60 N 90 N 30 N 60 W 90
1976 '
ATER 43,5 43.1 36.4 44.8 43.4 48.8 39.8 42,8
AA 41.8 39.3 37.5 42,2 43.1 38,7 44,3 41,0
3A 36,7  41.3 47.1 38.1 41.3  41.3 38,9 40,7
accinic 48.7 40,3 43.7 4342 37.0  39.5 46 .4 42.7
MEAN 42,7 41,0 41,2 42,1 41,2 42,1 42 .4 41,8
ISD: A5 % wwew B5 % —~em AB S5 % —-un
1% memm 1% o 1% e
1977
TER 43.0 43.9 4542 47.8 44.7 45.0 45,0 4542
A 46.3 46,5 46,7 49,2 43.6 45 .6 47,2 46,4
A 36.4 3900 4403 4217 42.3 4407 4800 4205
CCin.ic_ 4200 42.3 4308 44-9- 42|4 4300 45!4 43'4’
MEAN 41.9 42,9 45,0 46,2 43.3 44,6 46,9 44 .4
LSD - A5 %1,74 BS5 %1.01 AB 5 % 4.64
1 %2,38 1% 1,34 l1%6.16
1978
'ER 53.0 534.6 54.2 56 .4 523.5 54.9 56,0 54,7
. 52.5 52.9 54.0 55.9 23.2 53,8 55,3 53.9
- 22,5 53.0  53.8 560 53.0 34,7 22.3  22°3
clnic 52.7 53.5 54"3 5601 53.0 54"6 5547 54.3
D A5 % 0.70 B5 % ——u- AB 5 % ——mm

1% 0.9 1% - 1% -

- —



- 74 =

6. EARLINESS

Data of earlingse as affected by nitrogeh applioa~
tion and soaking the seeds in growth regulators, are
ghown in tables(l7) and (18).

Data in table(17)show: that nitrogen signifioantly
affected earliness in 1976, 1977 and 1978 seasons,In 1976
geagon, earlinessdcreased by increasing gradually. the
nitrogen levels. In 13977 season, 30 kg N/faddan, signifi-
cantly resulted in jincreasing earliness, whereas the

higher levels resulted in decreasing earliness,

In 1978 season, there was a gradual decrease in

earliness by inoreasing the nitrogen levels,

Ures increased earlinesa, as compared with emmonium
nitrate, 8& the level of 90 kg N/faddan in 1977 end 1978
geagons, while ammonium nitrate gave higher earlinesa

then urea, @k the 30 kg N/feddan level, in 1978 season,

nombined analysis of the tixree seasons indicates
that 30 kg N/faddan resulted in ingignificant increass.
jn earlinecss, while the higher nitrogen lovels, signifi-
santly resulted in decreasing it, probably because of
increased vegetative growth, as indicated by dry matter
production, and by relative fruitfullness values,




Thege results are similar to those obiained by
Rao(13958), Mackenzie and Van Shaik ( 1963) ,Kherallah
(1979) , and in good agreement with results reported
by Chaudhry (1969) , and Hussein gt al,(1579), The resulta
are in contrast with those obtained by Dastur and Dabir
(1962), on one hand, and Perkins and Douglas (1965), Abdallah
(1976), Dawood (1980), and Shahine(1380) , on the other
hang,

Seed soaking in growth regulator solutions signifi-
cantly affeeted earliness, only in 1977 seasona, IAA gava
the highest average of earliness, whoreas IBA and succinic

acid had insignificant effect,

However wihen combined analysis was per formed IBA
significantly resulted in decreasing the earliness wherges
I4A and succinic acid exerted no significant offecta on

earliness,

The effect of the interaction of nitrogen and growth
regulators, on earliness, was significant in 1977 and 1978

seasong,

In 1977 seagon, the highest earliness wea obtained
by X0 kg / faddan as ures, with IBA, and the lowest eariiness
was obtained by 90 kg N/faddan ag ammonium nitratq- with

watax,
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In 1978 season, the highest earliness was obtained
by 0 kg N/faddan with succinic acid, and the lowes? earli-
negs was obtained by 90 kg N/faddan as ammonium nitrate,
with IBA, Combined analysis emphasized the significance
of this interaction, whereas the highest mean was obtained
by 30 kg N/faddan in the form of smmonium nitrate, with
succinic acid, and the lowest mean was obtained by 90 kg

N/faddan as ammonium niirate with IBA.
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TABLE (17)
THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON EARLINESS
A UREA AMMONIUM NITRATE
N O MEAN
N 30 N 60 N 90 XN 30 N 60 N 90
1976
*ER 56 .68 51,56 50,12 45,36 51,27 47.01 43.92 49,42
L 51.56 46,35 46,66 42,88 47.90 48.7TT 43.53 46,81

L 23.11 50,78 44.94 43.80 53.54 45.83 39,84 47.41
icinic 53.71 51,30 46.14 44,58 52,76 48,65 42.97 48459

EAN 53,77  50.00 46.97 44.16 51.37 47.57 42.57  48.59

SD : A5 % 2,37 B5 % -~ AB 5 % =r—-
1 % 3-25 1 % - ———— 1 % - e e
1577

o R S R P A ————"

ER 50,70 46,08 55,11  49.92 58.94 54.26 40,65 50.81
51,06 60.86 55.20 52.62 64.65 60,78 58.39 57.65
52.26 65.85 55.32 50.25 47,75 44.44 43,99 51l.41
rinie 47063 61.01 49083 51.04 56-86 55067 48.61 52095

N  50.41  58.45 53.87 50.96  57.05 53.79 47.91  53.21

D . A5 % 294 B 5 % 2ede AB 5 % -~&%.36
1% 4,03 1 % 3.25 1% 15.09
1578

R 52,46 42.00  51.15 44.25 50.66 43,67 40.99 46 .88
50.42 46,50 44,61 44,74 50.81 39.99 40,39 45.35
44.89 48,15 43,36 40.12 49.76 49.39 39.58 45.03

inic 52.68 44,86 45,52 44,00 52,21 43,13 47.73 46,30

AN 50.11 46,13 46,16 43.28 50.86 44,04 40,67 45 .89
) A 5 % 3.34 B 5 % s - AB? % 8096

1 % 4058 1 % - ———
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TABLE (18)
(1

COMBINED ANALYSIS OF THE THREE SEASONS OF EARLINESS

A AMMONIUM NITRATE
N o _ B MEAN

B N 30 N 60 N 9 ¥ 30 N 60N 90

WATER 23428 47.55 52,13 46.51 53462 48,31 41.85 45.04
Iaa 51.01  51.24 48,82 46,75 94445 49.85 47.44 49.94
IBA - 50.09 54,93 47.87 44,72 50.35 46,55 41,14 47.95
Sueeinie 51,34 52,39 47,16 4.6.54 53.94 49.15 44,44 49.28

MEAN 51.43 51,53 49,00 46,13 53.09 48,47 43.72 49.05

LSD A 5 % 1,60 B5¢% 1.25 AB 5% 5,74
1% 2,13 1l % e 1% 7.54
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Data of lint percentage as affected by nitrogen,
grovwth regulators, and their interaction, are shown in

table (19).

The éffect of nitrogen on lint percentage was migni-
ficant only in 1977 season, whereas increasing nitrogen
resulted in gradual decrease in lint percentage up to 30 kg
N/faddan, which was significantly higher, compared witﬁ
the control. This result is generally in agreement with
those obtained by Scarsbrook gt al. (1959), hmer et al.(1964)
Grimes gt al. (1969), Nour El-Din gg.g;: (1970); Singh et al.
(1973), Shalaby e al. (1977), Hussein et al. (1979 b) Kherallah
(1979), Shahine (1980), and Wahdan (1981) and in contrast with
results obtained by Iftikhar gt al.(1969), and Sriscok et gl
(1973 | ‘

Table (19) indicates that forms of nitrogen did

not effect lint percentages.

From table (19) it is’ also clear that nitrogen treat-~
menis had no cignificant effects on lint percentages in 1976
and 1978 seasons. These results are in agreement
with results reported by Bederker et al. (1957), Perkins
and Douglas (1965), Abdallah (1976), Hassan (1976),
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Hetni et al.(1978), Varshney(1979); Dawood (1980},
and El-Habbak(1980).,

The effeot of goaking the secds in solutions of _
growth regulators, on lint percentage was highly signifi-
cant in 1976, 1977, and 1978 scasons, In 1976 season,
the lint percentage significantly increased due to IAA

and IBA treatments,

In 1977 season, seed sosking in IBA solution

resulted in significantly inereaging the lint percentage.

In 1978 season, IBA causaed significant, though not

large, reduction in lint percentsage,

These results do not agree with the result observed
by Singh and 8ingh(1972), who found that soaking the
cotton seeds in succinic acid solution resulied in decreas-

ing the lint percentage,

The interaction beiween nitrogen application and
goaking the seeds in growth regulators gave signifi-
cant effect on lint percentage only in 1978 season.The
highest percentage was obtained by 0 kg N/faddan with aeed
soaking in water and the lowest lint gercentage was obtained
by 60 kgN/faddan in the form of ammonium nitrafe with soaking
‘the meeds in water, |

Combined analysis was not performed , as the errors

were not homogeneous,
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TABLE (19)
THE BFFECT OF NITROGEN AND GROWTH REGULATORS ON LINT PERCENTAGE
T UREA AMMONTIUM NITRATE
- N G ‘ MEAN
B N 30 N 60 N 90 N 30 ¥ 60 N 90
1976
'ATER 38.8 38,5 37.7 37.8 38,3 37.T 36,9 37.9
AA 38.8 38.4 38,2 38.3 38.9 38.6 38.6 38.5
BA 39.4 39.5 39,1 38,9 39.4 39.0 38,7 39.1
uccinie 38.3 3801 38-4 3704 38,1 38.5 37-7 38.1
MEAN 38.8 38,6 38.3 38.1 38.7 38.4 38,0 38.4
ISP A5 % ~em- B5 % 0,47 AB 5 % wmem
p R — 1l 0.62 1% ~e—-
1977
\TER 38,7 38,0 36.1 36.4 37.8 36.4  37.2 37.2
LA 37.1 37.2 3743 36.7 38,0 36,9 35,6 37.0
3A 38.9 38,8 38,8 37.8 38,6 38,0 38.3 3844
weinie 38,3 38.1 37.0 35.9 38.0 37.7 37.1 37.4
MEAN 38,2 38,2 37.3 36.7 38.1 37.3 37.0 3745
ISD: A 5 % 0,99 B5% 0.79 AB5 % -amu.
1 % cemm 1 1,04 1% e
1978
TER 41.1 40,2 40.1 39.9 39,3 38.2 40,0 39,8
A 39,9 39.5 39,2 40.0 40,0 40.3 40,2 39.9
4 39. 4 39,5 39.8 39.4 39.8 39.8 39.1 39.5
3einie 39.8 39.8 39.4 40,2 40,6 39.2 38,9 39,7
{EAN 40,0 39.7 39.6 3%5.9 40,0 3%9.4 39.6 39.7
BD: A5 % emem BS5 % 0,22 AB S % 1,00
1 % s 1 % 0|29 1 % 1.32
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8. S IND

Table(20) shows seced index values , as affected
by nitrogen treatments, growth regulator treatments,

and their interaction,

Nitrogen application did not affect seed index
in 1976 and 1977 seasong, In 1978 geason, seed index
was gignificantly affected, whereas increasing nitrogen
levelas, significantly resulted in increasing seed index
which may be attributed to incréased translocation and

increased storage capacity,

This result is in accordance with those mentioned
by Moursi gt al,(1961s) El ~ Hattab gt al ,{(1962)
Mackenzie and Van Shaik (1963) , Amer et al,(1964),
Bennet ot gl .(1967), Chaudhry (1969), Bid(1359),
Grimes gt al,(1969), Nour El-Din et gl.(1370),Hassan
(1976), Shalaby et a1.(1977), Kherallah (1979), and
Hefni and El-Kholany (1981}, and in contrast with thoge
obtained by Hussein gt al,(1979dh).

On the other hand , the insignificance of the
effect of nitrogen levels on seed index in 1977 and
1978 seasons, is in aoccordance with results rebérted
by Bederker et al .(1957) , Abdallah (1976) , Varshney
(1979), Dawood (1980), El- Habbak (1980) , and Shahine
(1980).
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Soaking the seeds in growth regulastor solutions
affected seed index in 1977 and 1978 seasons, Table
(20) indicates that in 1977 season, IAA resulted in
decreasing the gseed index, while IBA and succinic acid
were not effective., In 1978 secason, TAA, IBA, and succinic
acid significantly resulted in decreasing the seed
index, This is in contrast with the result obtained by
Aly(1975) , whe found that seed sovaking in IAA solution

did not affect seecd index,

The interaction between nitrogen and growth regulators
was significant only in 1978 season, whereas the higher
values were obtained by 60 kg N/faddan in the form of
ammonium nitrate with seed soaking in water , and 90
kg N/faddan in the form of.ammonium nitrate with seed
goaking in succinic geid solution, and the lowest value
was obtained by O kg N/faddan with goaking the seeds in
IAA solution,
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TABLE (20)
‘THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON SEED INDEX
A EA AMMONTUM NITRATE
N o R ‘T . MEAN:
B N 30 N 60 N 90 N30 N 60 N 90
1976
WATER 9.3 9.4 9,3 9.8 9.7 9,1 9.8 9.5
TIAA 9.7 9.3 9,5 9.6 944 9,2 9.9 9.5
IBA 9.8 9,3 9.4 9.4 9.1 9,5 9,1 9.4
SUccinie 9.4 9.4 9.2 9.7 9.0 9.5 8.5 9.2
MEAN 9.6 9.4 9,3 9.6 9.3 9.3 9.3 9.4
LSD 1 A5 % cemw B5 % aene AB 5 % mmwm
1% - 1% wmme 1% amme
1977
‘iV.ATER 9‘3 9.6 9.3 9-3 8.8 9.5 9.3 9!3
TAA 9.4 8,6 8.8 8.8 8.5 8.1 9,2 8.8
IBA 9.5 9,2 9.4 9,6 9.5 9,5 9.4 9.4
Sueccinic 9.2 8.9 9,2 9,3 g,2 9.3 8.7 9.1
MEAN 9.3 9,1 92 9,2 9.0 9,1 9,2 9,2
LSD ¢ A5 % comm B5 % 0,29 AB 5 % comm

1% e . ?81 % 0,38 1l % cmem

“WATER 10.3 10,9 11,2 T31.0 11,0 11,7 11.0 11,0
TAA 10,2 11,1 10,9 11.2 11.8 10.6 11.0 10,8
IBA 10.3 10.4 10,9 11.2 10.6  10.8 11.5 10.8
Suceinie 10,5 10,3 10.8 10.7 10,4 11, 11,7 10.8
MEAN 10.3 10.6 11.0 11,0 10,7 11.1  11.3 10.9
LSD : A5 % 0,40 B5 % 0,13 AB 5% 0,59

1% 0,55 1 %0.17 1% 0,79




Results of the seed o0il percentage as arfected by
nitrogen application and soaking the seeds in growth
:egulatOrs, and their interactions, are shown in 4able
(21},

In 1977 season, nitrogen exerted no significant

effect on geed 0il percentage.

In 1€75 season, nitrogen application significantly
resulted in deorecsing seed oil pracenteage up to 90 kg
N/faddan, which may be related to the increased seed
indox, which inturn may be due to increased flux of
nitrogen assimilates translocated into ripening seeds,
It is wall established that seed protein and seed o0il

are negatively correlated,

This result is in agroement with those obtained
by Wadleigh(1944), Nelson(1949), E1d(1969), Abdallah
(1976) Suriyapan gt gl.{1978) , and Hefnd, omd m.-amm-(lsan
and digpagreeswith the resulta reported by Chaudhry(1969)
and Kamal et al.( 1974).

Nitrogen forms had no glgnificant effeot on seed

oil percentage,
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Soaking the cotton seeds in growth regulators solu:é
ions, TAA , IBA , and succinic acid, caused gignificant

decreagses in seed o0il percentage in both seasons?

The effeot of the interaction between nitrogen applica—
tion and soaking the seeds in growth regulators solutions,
on seed oil percentage, was significent in 1978 season,

The highest oil percentage was obtained by 0 kg N/faddan
s With seed soaking in water and the lowest oil percentrie
was obtair.d by 30 kg N/ faddan in the form of ammonium

nitrate, with seed soaking in IAA solution,
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TABLE {(21) _
THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON SEED QOIL PERCENTAGE

A © o UREA AMMONIUM NITRATE

B N 30 N 60 N 90 K 30 N 60 N 90
1977

WATER 23,13 23,39 21,88 22,82 21.60 22.52 21,78 22.44

IAA 20.61 17.65 22,00 22,47 19.84 18,29 20,29 20,16

IBA 18.70 21,02 22,07 20.61 20.67 23.99 21.95 21.29

Succinic 20,98 22.53 20,03 21.87 20,49 20.74 20.44 21,01

MEAN 20.85 21.15 21.49 21.94 20,65 21,39 21.12 21,23

LSD - A5 % ~amm BS % 1,13 AB 5 % ===
1978

WATER 20.95  19.76 20.14 19.86 20.10 20.02 20.04 20,12

IAL 19,57 18,72 18.32 18.44 17.93 18,19 18.68 18,55

IBA 20,38 19.67 18,66 19,00 19.24 19.27 19.34 19.37

Succiniec 20,32 18.70 19.48 18,50 18.72 18.86 18,14 18,96

MEAN 20.31 19,22 19,15 18.95 19,00 19.08 19,05 19.25

1% 0,71 1% 0.34 1 % aeem

— —
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YIELD
1. SEED COTTON YIELD

Data of seed cotton yield in kg N/faddan, as affected by
nitrogen application and seed soaking in solutions of growth
regulatora solutions and their interactions, are shown in

tableg (22) and (23).

- » -

Nitrogen fertiligation significantly affected the seed

cotton yields in the three seasons.

In 1976 season, there was no gignificent differences
between the means of 30 and 60 kg N/faddan, and between 60 and
90 kg/N/fadden in the form of urea, ag well as between means

of 30,60 and 90 kg N/feddan in the form of ammonium nitrate.

In 1977 and 1978 seasonsg, 30 kg N/faddan, either
in a form of urea or ammonium nitrate, caused increases in
seed cotton yields by 15.6 and 23.2% and 134.5 and 123.3 %
in 1977 and 1978 seasons resPeéti;ely whereas the hiéﬁér
levels resulted in decreasing the seed cotton yield. Combined
analysis confirmed the results of 1977 and 1978 seasons, in-
dicating that 30 kg N/faddan gave the highest seed cotton
yields It is vefy obvious that seed cotton yield per faddan

as in tables (14 and (22), is8 a

- »
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function of seed cotton per plant, These results are

in good agreement with those reported by Bederker et gl
(1957)), El-Hattab and Aly'(1962)), Shalaby and Khalil
(1963), Amer gt g1.(1964), Hemdi gt al.(1964y Hamdi et al
(1965), Chaudhry(1969) Eid (1969), Iftikhar gt a1.(1969)
Nour El-Din gf al.(1970), Singh gt g1.(1973) Abdallah
(1976}, Hefni gt al.(1978), Suriyapan et gl.(1978) ,Husaein
et alt( 1979p)Kherallah(1979), Varshney et al.(1979),
fhahine (1980) and Wahdan (198l), and in contrast with
results obtained by Shalaby and Shalaby(1976), El-Debaby
et al .(1977) Dawood (1980) and El- Habbak(1980), This
contrast in results, is attributed to onvironmental
differences, differqnces in soll type and fertility, and

differences in location,

In regard to nitrogen forms, there were no signifi-
cant differences between the means of the seed cotton
yields in 1976 season, whereas in 1977 season, 90 kg N/
faddan in the form of ammonium nitrate outyielded 90 kg
N/faddan in the form of urea by 9.6%.

In 1978 season, highly gignificant differences were
foynd between the averages of seed cotton yields resulte
ing from the different forms of nitrogen, whereas 60 and
90 kg N/faddan as urea, out yielded 60 and 90 kg N/faddan
ag ammonium nitrate by 19.c and 28,8% respectively which




P

was confirmed by combined analysis of the three seasons,

I% 1s concluded that the optimum level of aitrogen
application was 30 kg N/faddan elther in a form of urea or
in a form of ammonium nitrate,

This result is in agreement
with the conclusions of paden(1937), Skinner(1944), Grosson
(1950) Chavda gt 81,(1963) , Amer and Abo-Amin(1969) , Tiwari
and Bisen (1972) , and Shahine (1980),

The effeoct of the growth regulators aolutions on

seed cotton yiecld per faddan, was Insignificant in 1976
geagon,®

In 1977 and 1978 geasong, IAA and succinic acid had
insignificant effect on sced cotton yield, but IBA treat-

ment resulted in decreasing it by 7.2 and 4,5% respectively,

The combined analysis of the threc seasons reveasled
that TAA, IBA, and suceinic acid, had insignificant effeots

on seed cotton yield per faddan, as compared with the control
treatment,

p The effect of the interaction of nitrogen and growth
, *sgulators on seed cotton yield per faddan was significant
in 1976, 1977 and 1978 seasonsg, The higheét Beed cotton yield
in 1976 season was obtained by~90 ka N/faddan in the form
of ammonium nitrate with seed goaking in TAA,




REVIEW OF LITER.TURE
1. GROWIH CH4RACTERS
Effect of nitrogen application :

Bederker et al, (1957) found that application of

nitrogen resulued in :anrea.s:r.nb plant height, Similap
results were obtained by Scarsbrook e et al. (1959),

Dastur and Dabir (1962), El Hattab and 4Aly (1962), Shalaby
and Khalil (1963), Perklns and Douglas (1965), Chaudhry
(1969), Nour ELl Din gt a1.(1970), Basinski 21 al.(1971),
ibdallah (1976), Hassan (1976), Hefni et al. (1978),
Kherallah (1979), Varshney (1979), El-Habbak (1980),
Shahine (1980); and Wahdan (1981).

On the other hand, EL Debaby &t al.(1977) reported
that plant height was not affected by nitrogen rates.

In regard to dry matter per plant, El~-Shawarby -
et al (1962), Hamdi gt al, (1962), Dagtur and Dabir (1962)
Clarck (1964) Chaudhry (1969), ‘Bid (1969), Basingki et g]_.
(1971), Srisook et al.(1973), 4ibdallah (1976) Hassan
(1976), Kherallsh (1979), El-Habbak (1980), and Shahine
(1980), showed that increasing nitrogen rate resulted in

inecreasing dry matter per plant,
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El-Debaby &b al. (1977 and Wehdan (1981) found no
gignificant offect of nitrogen on dry matter Per cotton
plants
g had

Crowther (1934) reported that nitrogen level

ant effect On net ass
§imilar T€

ingignific imiletion rate (WAR)y 8t
n stagete sults wexe obtained by

different grovwt
rallah (1979), and

Hassan (1976)s Khe
(1934) mentioned th
ré.:b e (RGR)»

El-Habbak (1980)

at nitrozeh levels affected

Crowiher

relative growth
hat nitrogen caused &

(19763 emphasized %
crease in RGR only at early growth gbagey le€s

Hassan
significant in
at 35 - 90 days
in eb ake (1979a) con

nitrogen levels.

from emergeince.

cluded that RGR increasged

Busse
by jnereasing

Kherallah (1979) found n
R at all growth gtagese

0 significant effect of nitrogen
Similar result was obtained

rates on RG

by El-Habbak (1980) .

Hassan (1976) found thet relative fruitfullness (RF)

was not affected by nitrogen rates.
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:Tect of growth rggulaid@i}

Babaev(1966) mentioned that small concentratione of
succinic acid stimulated growth of gtems and roots. He
added that there was no increase in welghts of stemsa
Nadagonder and Patil(1971) indicated that imbeding ootton
seeds for 36h in indole écetio acid(IAA) and indole butyrio
acid(IBA) solutiona, 100 - 200 ppm, caused an increase in
growth of roots and shoots at 35 days after sowing, the

effect being greater on roots than on shoots,

Singh and §ingh(1972) found that treating the seeds
with 0.01% succinic acid for 12 h before gowing, resulted

in taller plants and greater dfy matter produection,

Aly(1975), found that soaking cotton seeds before
sowing in IAA sgolutions up to 30 ppm had no aignificant‘
effect on plant height at 112 dey age, while TAA solute
ions up %o 15 ppm had no gignificant effect omn dry weight
at 35 day age,

Bevotta and Chowdappans(1977) soaksd cotion seeds for
6-=12 h in Bﬁccinio aeld solutions up to 2% and found that
a 0.25% solution insignificantly affected plant height,




TABLE (22)

THE EFFECT OF NITROGEN AND GROWIH REGULATORS ON SEED
COTTON YIELD IN XG PER FADDAN

A UREA AMMONIUM NITRATE
N o MEAN
N30 W60 N 90 N 30 N 60 N 90
1976
'ER 735.59 902.55 872,97 1013,21 943.42 977.33 933.95 919.86
. 727.68 919.08 916,56 1052,45 1017.22 1020,69 1125,07 972.68

. 801.46 1034.21 1081.71 950,55 963.00 946 .37 946.99 963.15
odnic 920.86 934.00 959.28 1084.12 943,88 942048 1009 34 970.57

2Y 51890 947.46 957.63 1025.09 966.88 961.16 1018.84 956.57

SD - A5 % 71.98 B5 % -~=— AB S5 % 40,02
1% 98.51 1% cmaeee 1l % cmamm
1977

27710 707.47 779.35 710.80 932.93 T747.26 1797.8 750,40

w 733.52 847.92 784,21 721.05 903.55 824.62 790.43 800.76

;D A5 % 65.55 BS5 %45.77 AB 5 % 209.73
1% €9.79 1 % 60,49 1% 277.20
1978

R 761.33 1614.30 1604,10 1152.69 1509,56 1052.00 904,80 1288,40
703.36 1593,53 1455,22 1102.97 1577.12 1168,14 820,50 1202,97
371.10 1538,14 1287.69 1060.45 1524.67 1389.62 838.23 1172.84

inie 675.55 1611,22 1541,59 1180,10 1443.74 1338.45 962.02 1245.24

N 677.84 1589.30 1472.15 1124,05 1513.77 1237.05 872.39 1212,36

D A5 % 129.23 B5 %51.42 AB 5 % 235.61
1% 177.02 1% ——eem 1% 311.41




TABLE (23)

COMBINED ANALYSIS OF THE THREE SEASONS OF SEED COTTON YIELD KG/FADDAN

A UREA AMMONTUM NITRATE

¥ 0o - : MEAN
3 ¥ 30 N 60 F 90 N 30 N 60 ¥ 90

MER - 714.39 1156.17 1079.33 980.84 1100.14 988.35 879,22 985,49
" 811.73 1163.27 1051.58 950,33 1147.94 959.00 918,85 100039
" 669.89 1093.27 1049.58 907.27 1140.20 1013.68 861.03 962,13

lecinic 777.66 1100,20 1104.82 988,49 1123,99 1069.41 916,44 1011.57

EAN 743.42 1128,.23 1071.33 956,73 1128,07 1007.61 893.89 989,90

5D A5 % 51.34 B5% 28.54 AB 5 % 130,79

1% 68,28 1% 37.51 1 % ammmmene
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Qu._ LINT YIELD
The effgets of nitrogen application and growth regue
lators on lint yield per faddan, are shown in tables (24)
and{25) ,

From table (24) it is clear that nitrogen exerted
highly significant effects on lint yield, in the three

geasong,

In 1576 sczasgon, nitrogen application regulted ig
increasing ling yicld, while there was no significent
differences between 30,60, and 90 kg N/faddan, rogardleas
of the form of nitrogen, In 1977 season, 30 kg N/faddan
significantly gave the highest lint gio1d, 15.1 - 23.3%
over the control , regérdlesa of the form of nitrogen,
except 8t the level of 99 kg N/faddan, whereas ammonium

nitrate outyiclded ures by 10.9%,

In 1978 season, 30 kg N/faddan Yielded the highegt
lint, 122.0 - 131.5% over the centrol, regardless of tha
form of nitrogen,

Rt the lavels of 60 and 90 kg N/faddan, the form of
urea significantly gave higher lint yield, than that of
ammonium nitrate by 19,7 - 2.8 %.
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Gombined analysis indicated that 30 kg 1I/fadden gave
the highest lint yield regardless of nitrogen form,whereas
on the higher levels of nitrogen, urea gave higher lint

yield than that obtained by ammonium nitrate.

That nitrogen caused increase in lint yileld, is
in agfeement with the results reported by Scarsbrook et.al.
(1959), Mackenzie and Van Shaik (1963), Perkins and Douglas
(1965), Bennett gt al,(1967), and Srisook et al.(1973).

The growth regulators treatments significantly affected
lint yeild in 1976 and 1978 seasous. In 1976 season, Li4
and IBL caused significant increases in lint yield, by 7.5

and -8.0%, regpectively, In 1978 season. IBi treatment
resulted in significantly decreasing lint yield by 4.9%

Combined analysis revealed that the growth regulators

treatments did not |affect lint yield.

The effect of interaction of nitrogen and growth
regulators was significant in 1977 and 1978 seasons. In 1977
season, the highest lint yeild was obtained by 30 kg N/faddan
in the form of ammonium nitrate with succinic aéid, and the

lowest lint yield was obtained by O kg N/faddan with IB4
solution. In 1978,season, the highest lint yield was obtained.




by 30 kz N/faddan in the form of urea , with wetar,
and the lowest lint yield was obtained by O kg N/
faddan with IBA treatment,

When combined analysis was performed, this interac-

tion was insignificant,
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TABLE (24)

THE EFFECT OF NITROGENR AND GROWTH REGULATORS OR LINT
YIELD IN KG PER FADDAN

A xo UREA AMMONTUM NITRATE
MEAN
¥ 30 N 60 N 9 N 30 N 60 ¥ 90
1976
'ER 285,60 347.12 328.80 383.07 361.46 T2 367.28 348,86
L 294,28 353,15 350.54 403.98 395.40 393; 0 434,23 357.02
L 339.13 408.92 423,12 369,26 379.10 351,95 366.64 376.87

seinie 352,78 355.83 367.96 406,31 360,34 362-40 380.24 369.41
EBAY 317.94 366.26 367.60 390.66 374.07 369.16 387,10 367.54

SD: A5 % 30.00 B5 % 21.54 AB 5 % mewmw
1977

'ER 250,08 361.24 274.57 282.70 320,06 340,19 275.13 300,57
. 360.73 363.60 292.75 254.97 323,29 255.08 289,71 305.73
. 224,20 273,53 300.94 268,88 360,15 284.12 305,54 288.19
cinic 282,08 287.26 301,40 251,02 373.93 349,57 302.60 306,84

EBAN  279.27 321.41 292,41 264,39 344,36 307.24 293.24 300,33

SD A5 % 24,90 B5% ww—-  AB 5 % 86,78
1% 34,10 1% ~ee- 1 #114.70
1978

ER 312,98 648,79 642,28 459.68 592,37 400,80 362,07 483,42
281.52 630.02 570.65 440.88 638.39 470.10 342.04 481,94
225,17 606.51 512.80 417.97 606.71 553.17 327.77 464.30

cinic 271.58 641.21 607.68 474.46 585.45 524.80 360,17 495.05

EAN 272.81 631.63 583.35 448.24 605,73 487.22 348.01 482.43
sb A5 % 50.9 B 5 % 19.47 - AB 5 % 88,58

. 1% 29-72 b O R 1 #117.08
T e e - Sthant S SO
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TABLE (25)

GOMBINED ANALYSIS OF THE THREE SEASONS OF LINT YIELD KG/FADDAN

A N O UREA AMMONIUM NITRATE

B - MEAN
N 30 N 60 N 90 N 30K 60 N 30

IATER 282,80 452,38 415,22 375.15 424.63 369,90 334.83 379.29
AA 312,18 448,92 404.65 366,61 452.93 372.93 355.33 287.57
‘BA 262,83 429.65 412.29 352.C4 448,65 396.41 333.32 376.46

moeinic 302.15 428.10 425.68 377,26 439.91 412,26 347.67 390.43

MEAN 1 290.01  439.76 414.46 36T.77 441.39 387.88 342.70 383.44

LSD A5 % 20.35 B5 % 11.38 AB 5 % mmeme

1% 27.07 1% 14.96 1% mmeem
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3, COTTON SEED YIELD

Data of cotton seed yield, as affected by nitrogen
appliction , secd soaking in growth regulators, and
their interactions, are shown ir. 4ables(26) and (27).

Seed cotton yield was sigﬁifioantly affected by

the nitrogen application treatments,

In 1979 season, the highest seed yield was produced
by 90 kg N/faddan, 26,1-26.6% over the control regard-
less of form of pitrogen. The. differences beiween means
of cotton seed due to 30 and 60 kg ¥/faddan were not
gignificant,

In 1977 and 1978 season, the highest cotton meed
yield was obtained by 30 kg N/faddan, the increase
being 15,9-23.1% and 12,2~ 136.4% respectively, Forms of
of nitrogen had nothing to do with seed yleld,

Combined analysis of the three soasons confirmed
that 30 kg i/ faddan resulted in increasing cotton geed
yield by 51.4 -~ 51.8% rogardless of the form of nitrogen-
geod soasking in growth regulators had no significemt
offeot on peed yield , as compared with the control
treatment, in 1976 and 1978 seasons, In 1977 soason,seed
goaking in IBA solution, caused gignifiecant reduction




w 100 =

in seed yield, by 9.0%.

Combined analysis of the three seasons revealed
that seed soaking in IBA solution significanily resulted
in reducing the cotton seed by 3.4%,

The effect of interaction belwcen nikrogen end
growth regulators on the cotton seed yield, was significant
in the three seasons, In 1976 scason, the highest cotton
seed yield was obtained by 90 kg N/faddan in the form of
ammonium nitrate, with IAA, and the lowest seed yield wes

obtained by 0 kg N/faddan, with water,

Tn 1977 season, the highest seed yield wae ohtainad
by 30 kg I/faddan in the form of uroca, with IAly and the
lowest secd yicld was obtained by O kg N/faddan with IBA,

In 1978 season, the highest cotton seod yisld was
due to 30 kg N/faddan in the form of urea, with succinio
acid, and the lowest eotton seed yleld was due to O kg
N/faddan, with IBA,

When combined analysis was performed, thae highest
seed yleld was found to be due to 30 kg N/faddan as urea,
with IAA, and the lowsst seed yicld was due ¥o0 O kg N/faddan
with IBA, Cimbined analysis indicates that the beat_
combination was 30 kg N/faddean, in either form of nifrogen,_
with seed soaking in IAA solution,
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TABEL (26)
THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON COTTON SEED YIELD IN
KG PER FADDAN
- -
N O UREA AMMONIUM NITRATE MEAN
B N30 N60 N 90 N30 N60 XN 90
1976
WATER 449,99  555.43 544.17 630.14 581,96 608.62 626.67 571.00
IAA 463,40 565,93 566,02 648,46 621,82 627.09 690.84 597.65
IBA 522,33  625.29 658,60 581.30 583,91 552,21 580.35 586,28
Sucecinic 568,09 578.17 591.32 677.82 583,55 580.07 629.10 601.16
MEAN 500.95 581.21 590.02 634.43 592,81 592.00 631,74 589,02
LSD /t A5 % 42,71 BE5 % —ecam AB 5 % 141,97
1% 58,51 1B e 1% —eeme—
1977
WATER  396.18 599.41 486.35 433.91 527.39 595.53 463.80 507.65
TAA 613.43 613.60 490.22 440.61 526,17 433,10 521.27 519.77
IBA 352,90 433.93 478.42 441.93 572,78 463.15 492,32 462.20
Suceinic 454,49 468,11 512.20 450,20 610.42 577.76 511,36 512,08
MEAN 454,25 526,51 491.80 456.66 559,19 517.38 497.19 500,43
ISD : A5 % 42,49 B5 % 28,83 AB S5 % 131,37
1% 58,21 1 % 38.34 1% 173.64
| 1978
VATER 448,35 965,51 961.82 693.01 $17.20 651.20 542.73 729,97
TAA 421.84 963.45 884.58 662.09 938,73 698,04 478.45 721,02
IBA 345.93 931.63 774.88 642.48 917.97 836.45 510.46 708.54
Suceinic 403.97 970.02 933.92 705.65 858.29 813.65 565.85 750.19
MEAN  405.02 957.65 888,80 675.81 908.04 749.83 524.37 729.93
LSD : A5 % 79.55 "~ B 5 %31.59 "AB5 % 143.73
1 % 108.97 1 % —meen 1% 189,98
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PABLE (27)

OMBINED ANALYSIS QF THE THREE SEASONS OF COTTON SEED YIELD KG/FADDAN

A x oo UREA AMMONIUM NITRATE _ \ooo
B N 30 N 60 ¥ 9 XN 30X 60 N 90
ATER 431,51 703.78 664.11 605,69 675.52 618.45 544.40 606.21
AA 499.56 Tl4.33 646,94 583.T2 695.57 586.08 563,52 612,82
BA 407.05 663.62 637.30 555.24 691,55 617.27 527,71 585.68
wecinie 475.52  ./2,10 679,15 611.22 684,09 657.26 568,77 621.14
VEAN 453,41 68B.46 656,88 588,97 686,68 619,74 551,10 ©06,.46
LD A5 % 31.65 BS5 % 17.71 AB 5 % 79.52
1 % 42,09 1% 23.55 1 %104.51
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4, OQOIL YIELD

0il yield means, as affected by nitrogen fertilizers,
growth regulators, and their interactions, are shown in

tables (28) and (29).

In 1977 season,-BO kg N/fadden significantly gave
the highest oil yield, 19.4 - 21.5% over the control,
whereas nitrogen forms had no éfféct on it. In 1978
seapon, the highest oil yield was alaoc pro&uéed by 30 kg
§/faddan, being 11ll. 2 - 129.3% over the control elther in the
form of urea or ammonlum nltrate. Howevery with the higher
levels of nitrogen, the urea form, outyielded the ammonium

nitrate from by 15,5 - 21.1%.

It is obvious that oil ylield per feddan is a reflect-

ion of seed cotton yield per feddan.

Table (29) shows the resulte of combined analysis,
which indicate that the highest oil yleld was obtained’
by 30 kg N/fadden, being 70.3 - 63.0% over the control. Only
at the level of 60 kg N/faddan, thé form of urea out-

yielded the form of ammonium nitrate by 9.3%.

These results are in good agreement with Kamal et gl.
(1974), and Hefni and El—Kholany (1981), who found similary

results-
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The effect of seed soaking in growth regulators solut-
ions,'on 0ll yield, was significan{ in 1977 and 1978 seasons.
In 1977 season, IAA and IB& significantly resulted in reduc—
1ng the oil yleld by 8. 7 and 15.1% respectlvely, whereas succi-

nic acid gave insignificant decrease.

In 1978 seasgong oil yield per féddan wag significantly
decreased due to IAA and IBA treatments, by 10.3 and 7.9%
respectively. Combined analysis indicates, as iﬁ table'(29),
that seed soaking in IAA,IBA, and succinic acid solutioﬁs,
resulted in significant reductions in oil yield, by 9.6,11.1
end 5.0%, respectively. | | )

‘The effect of the interaction between nitrogen and growth
regulators, on oil yield, was highly significant in 1977 and
1976 seasons. In both 1977 and 1978 seasons, the highest oil
yleld was obfained by 30 kg N/faddan in the form of urea, with
seed soaking in Water,:nd the lowest o0il yield was obtained
by O kg N/faddan with seed soaking in IBA sgolution. Thls

-

result was confirmed by combined analy81s.
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. TABLE (28)
HE EFFECT OF NITROGEN AND GROWPH REGULATORS ON OIL YIELD KG/PER FADDAN

A UREA AMMONIUM NITRATE
N O _ MEAN
3 ¥ 30N 60 N 90 N 30 N 60 ¥ 90
| | 1977
ATER 89.79 140.34 110,67 113.06 115,09 135.57 103,66 115.45
‘A 126 .75 108,05 108,94 100,29 102.31 83.51 103,32 105 .46
A 66.09 95.66 110,50 91.35 118.57 96,06 107.91 98,02
wcinic 94.37 106.50 102.48 99,08 122.61 118,58 106.79 107.27
MEAN 94,37 112,64 108,15 100.95 114,65 108.43 106 .67 106 .55
TSD 3 A5 % 10.78 B5 % 9,09 AB 5 % 41,64
I/ — 1 %12.09 | 1 % 55.38
1978
PER 90,41 192.80 192,52 138.83 183,00 129.74 107.17 147.78
A 77.62 179,15 161.49 118.85 170.38 127,33 92,93 132.62
A 69.87 186,18 145.34 118,21 175.35 161.77 96.12 136,12
ceinic 8716  187.43 179.55 130,32 157.98 154.48 103.30 142 .89
MEAN 81.27 186,39 169.72 126,55 171.68 143,48 99,88 139.85
18D 3 A5 % 20.96 | B5 % 7.66 AB 5 % 35.09
1 % 29,39 1 %10.18 1 % 46.67

L~ e e T




- 106 -

PABLE t29)

BINED ANALYSIS OF THE TWO SEASONS OF OIL YIELD KG / TFADDAN

A UREA AMMONIUM NITRATE
N Q __ MEAN
N 30 N 60 N 90 N 30 N 60 N 20 .
ER 90.10 166,57 151,60 125.95  149.05 132.66 105.42 131.62

102.19 143.60 135.22 109.57 136.35 105.72 100,63 119.04
67.98 140,92 127.92 104.78 146,96 128,92 102,02 117,07

¢inic 91.01 146,97 141.02 114.70 140.30 136453 105,05 125.08

AN 67.62 149.52 138.94 113.75 143.17 125.96 103.28 123.20

, A5 % 11.16 B5 % 5.88 AB 5 % 26,96

1% 15,13 1% T.T7 1% 3563

_"—‘:E:__W
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IINT PROPERTIES

1, LINT LENGTH

Means of lint length as affected by nitrogen fertiliza—
tion, growth regulators treatments, and their intoractions,
are shown in tables (30) and 31).

ILint length was significantly affocted by nitrogen in

1977 season,

The higher nitrogen levels gave higher lint length ,
as in table (30).

Combined analysis of the three seasons confirmed the
same reault., This result agree with those obtained by Moursi
ot sl .(1961B) El- Hattab and Ali (1962), Bemnett ot al.
(1¢87) in Alabama Hearn (1976) , Sabino and Silva(1976), and
Shahine (1980), and in contrast with perkins and Dduglas
(1965) , who mentioned that lint length increased by applioa~
tion of 30 1b N/scre and remained consiant with additional
nitrogen increments, ans also in contrast with the result
reported by Chiplunk&r and Verma(l966) who mentioned that
nitrogen application resulted in decreasing lint length.

The insignificance of the effoot of nitrogen on lint
length in 1976 and 1978 seesona, is in agreement with
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results reported by Reynold ahdlki%lough(1933). Bl~Sorady
(1963), Heweldi (1965), Murray gi,né.(1965). Bonnett gt al
(1967) , in Califormia, Chaudhry(1969); Khattak at al .
(1976), Koli and Morrill(1976), Shafshok gt gl. ( 1976 ),
Shalaby ¢t al.(1977), Hefni et al,(1978) , Kherallah(1979)
and Wahadan (1978), The resulis are also in bontrast with
that obtained by Jackson an& fiif (1968) ,who reported that
there was no con&iataﬂt efféot of nitrogen levols on lint
length,

Combined analysis revealed that urea gavé elightly
longer lint than ammonium nitrate, but the differences
wore not signiinant; This result is similar to the resulis
mentioned by El-Sorady(1963), and Shghine (1980).

The growth regulstars treatments, had signiffcant effoot
on lint length in 1977 and 1978 seasons, whereas soaking the
seads in IAA and IBA solutions resulted in roducing the lint
length,

Combined anelysdd confirmed this result, which do not
agroe with the result obtained by Aly (1975) who found that
seed socking in IAA did wot affeat lint propertias,
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TABLE (30)
[E EFPECT OF NITROGEN AKD GROWDTH REGULATORS ON LINT LENGTH IN MM
A g, UREA AMMONIUM NITRATE _ _peniu
e W30 N 60 N 90 N 30 N 60 N 90
1976
TER 22.5 32,5 33,1 32,4 32,5  32.5 32,5  32.6
A 32.4 32,2 32,5 324 322 351 32,1  32.3
A 23.0 32,5 32,5 32,1 325  33°3 32,1 32.%
seinfc 32.8  32.6 32,9 32,9 3207 3503 32,5 32,7
MEAN 32,7 32,5 32,8 32,5 32.5 32,4 32,3 32.5
D s A5 % wmmm B5 % wmem AB5 % wuum
1% - 1% —emm 1% ceme
1977
'ER 31.6 327 32,3 33,3 31.7  3o.8 32.8 32,5
L 215 31.0 32,0 32,8 31,4 3o0s 31,7 31.8
b 31;2 32-6 32o3 32a9 31.0 32,4 32-4 3201
‘einie 32,0 32,6 32.3 33.1 32,1 33,0 32,5 3205
BAN  31.6 32,2 32,2 33,0  3..6 32,7 32,4 32,2
SDt A5 %0.27 ) B5 % 0,21 AB5 % 0,95
1% 0,37 1%0.27 1% 1.2
1978 |

ER 34.3 34.2 2
3344 34.0 3
34.1 33.8 3
cinic 34,2 34.0 3

4 34.1 34.0 4.1  34.9 34,3
2 34.0 34.0 34.1  33.7 33,9
3 33.9 33.7 33.9  33.9 33.9
3 35.0 34.1 34.2 34,2 34,
3

ZAN 34.0 34.0 34. 34.3 34.0 34.1 34.2 34,1

D ¢ A5 % e B5 %0.,18 AB5 % 0.85
l % - 1 % 0,25 1 % 1.12




TABLE (31)

COMBINED ANALYSIS OF THE THREE SEASONS OF LINT LENGTH IN MM

A UREA AMMONIUM NITRATE
N 0 MEAN

B N 30 N 60 N 90 N 30 N 60 N 90

YATER 32.8 33.1 333 33.3 32,7 33,1 33.4 33.1
-AA 32.4° 3244 32.9 33.1 325 32,9 32,5 32,7
BA 32,8 33.0 33.0 33.0 32.4 32,9 32,8 32,8

wceinic 33,0 33.1 33.2 33.7 33.0 33.2 33.1 33,2

UEAN 32,8 32,9 33, 33.3 32,7 33,0 33.0 33.0

LRR—

L3 s A5% 0,20 B5% 0,14 4B 5% www-
1% 0.27 1% 0.19 : 1% wmem

e e =

i




2. LINT STRENGTH

Results of the lint strengbth means, as affeoted by
nitrogen application, growth regulators, and their
interagotions, are showmmn in table (32).

Nitrogen application had no gignificant effect on lint
loength in 1976, 1977 , and 1978 seasons, which is in
harmony with the results obtained by E1 - Sorady (1963) ,
Perking and Douglas (1965) , Bonnett gt al.(1967),
Chaudhry (1969) s Abdallgh (1976) , Shafshak gt gl.(1976)
Shalaby gt al.(1977), Hefni et gl. (1978), Hussein gt gl
(1979%) Kherallah (1979), and Wahdan (1981), and in
contrast with those obtained by pope (’1935) » Kayek(1937)
Gulati and Ahmad (1946) Moursi e$ gl. ( 1961b)R1izk(1974)
Khattak gt gl, (1976) Sabine and Silva (1976), and Shahine
(1980) .

The growth regulators treatments, exerted signifiocant
effects on lint strength, only in 1978 season, where as
soaking the seeds in IAA, IBA and suscinic acid solutions,
resulted in decreasing the lint strength,

A1y(1975) reported that seed soaking in IAA solution,
did not affect the lint atrength,

The effect of the nitrogen application and the growth
ragulators interaction on the lint strength,was highly
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significant in 1978 season, whercas the higher averages
of lint strength were obtained by 30 kg N/faddan as urea
with succinie acid, and 60 kg N/faddan as ammonlium
nitrate, with elither water oxr IAA golution, The lowest
1int strength was obtained by 90 kg N/faddan as ammonium
aitrate with seed soaking in IBA solution.



8.9 9.1

9.3

AMMONIUM NITRATE
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TABLE (32)
THE EFFECT OF NITROGEN AND GROWTH REGULATOLS ON LINT STRENGTH
N 30 N 60 N 9 N 30 N 60 N 90
1976
9.0 9.2
B5 % ——m-
i -
1977

UREA

PRESSLEY INDEX
9.3

9.0

N O
9.2
LSD ¢t A5 G =wem=
1 % am—-

MEAN

IBA
Sucecinic

NN

.« . B

ONOVOYON

AN M

ROV

Nt NO

P I
AOVOVON

MmN N

¢« & & &

OOV ON

v

* = & @9

ealeaYeopyen)

Succinic

WATER
IAA
IBA

9.2
AB 5 % ---
1% -
1% 1,36

AB 5%-0+87

9.2
9.1

9.1
9.4

9.2
9.2

1 % —0485

B5 % 019

9.2
1978
8.8

9.2
9.1

9.2

9.1
LSD 5 A5 % ——mmn

9.1

1% -
9.0

Sy R

ILSD ¢t A5 % ===

MEAN

WATER
IBA
Succinie
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3. LINT PINENESS
Tables(33) and (34) show the means of lint fineness
ag affected ﬁy nitrogéﬁ tpreatments and growth regulators

and their interaction.

Nitrogen application gignificantly affected the lint

fifleness, in 1976 season.

The 30 and 60 kg N/faddan treatments in the form of
urea, resﬁlted in increasing the lint finaness. Combined
analysie of the three season indicates that the effect
of nitrogen was insignificant, which agrees with the results
obtained by El-Sorady (1963) Wankhede (1970), and Shahine
(1980). S |

Lint fineness was significantly affected by soaking

the cotton seeds in solutions of growth regulators, in
1976 and 1978 seasonss In 1976 season, succinic acid
treatment resulted in increasing the lint fineness, whereas
in 1978 season, the same treatment resulted in gignificantly
decreaging the lint fineness. However, combined analysis
of the three seasons indicated that seed sosking in IAd,
IBA, and succinic acid gsolutions, did not affect lint -

finenesg.

Thig result is in agreement with the result obtained

by Al& (1975), who reported that geed soaking in JAA
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golutions did not affect lint fineness,

The interaction of nitrogen fertilizers and growth
regulators was gignificant in 1978 season, The highest
1int fineness was obtained by 60 kg N/faddan ap ammonium
nitrate, with seed soaking In IBA golution, and the lowest
1ipt fineness was obtained by 90 kg N/faddan as ammonium
nitrate, with seed soaking in succinic acid,

The combined analysis revealed that ithe interaction
‘between nitrczon and growth regulators was_signifioant;
with the higheat lint fineness resuliing from 60 kg N/faddan
as smmonium nitrate with sced soaking in IAA,end the lowest
1int fineness was obtained by 30 xg N/faddan as urea,with
seod soaking in water, and 90 kg N/faddan as ammoninm
nitrate, with seed soasking in TAA,
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TABLE (33)
THE EFFECT OF NITROGEN AND GROWTH REGULATORS ON LINT FINENESS

IN MICRONAIRE

AMMONIUM NITRATE

50 N 30 N 60N 90 MBAN

N

N30 N 60

NO

1976

o

4.1

MEAN

4.0 4.1 4.0

4.0

3.7

3.9

o A

LSD 1.

AS %

0.21

1%

1377

IBA
Suecinic

3.8 3.9 3.6 3.8 3.6 3.7 3.7
B 5 % ~wem

3.8

5 % —aem
1% —mm

A

LSD

1%~

1978

4.6

4.4

4.5 4.4

4¢3
B5 % 0.09

4o 4.5

4.4

ISD $ A5 % ===

1 % 0,12

-
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PABLE  (34)
COMBINED ANALYSIS OF THE THREE SEASONS OF LINT FINENESS IN
MICRONAIRE
A
UREA UM NITRATE
¥ o AMMONT NI MEAN
B ¥ 30 N 60 N 90 N 30 N 60 N 90

WATER 4.1 442 4.1 4.0 4,1 4.1 el 4.1
IAL 441 3.9 440 440 4al 3.8 4,2 4.0
IBA 4.1 Led 4.0 4.0 4.0 3.9 4.1 4.0

Succinic 4.1 349 3.9 4.0 4.1 44 4.1 4.C

MEAN 4.1 4.0 4.0 4.0 40 40 4 440

* LSD A 5 % =-ww B5 % emeb 4B 5 % 0.33

1 % = 1 % e 1 % mmme




GHEMTCAL CONTENTS OF LEAVES

pable( %) shows the offect of nitrogen levels on
4the chemical contents of leaves oFf cotton plant at T5

days age.

Tt ig evident that jnereasing the nitrogen level
resulted in inereasing the concentrations of nitrogen,
phosphorus, iron, and zinc, However, only the zinc w8

gignificantly affected,

Tt can be concluded that nitrogen, phosphorus,
calcium, magnesium, iron, manganoge , reducing sugars,
and total phenols concentrations, were not significantly

affeoted by increasing the nitrogen leveals.,

_The faot that concentration of nitrogen of leaves
wansnot affected by nitrogen application, is in contragt
with the results obtained by Hamdi gt al,(1962), Clark
(1964), Eid( 1969) , Nour El - Din gt g1 .(1970),Vivekana~
ndan et sl (1970), Basineki gt al .(1971), Abdallah(1976)
Ahmad (1977), Hassan (1978)s Shahine (1980) and Wahdan
(1981). |

The fact that phosphorus sonocontration in leaves was
not affected by nitrogen application, is8 in good agreemcud
with the results of Vivekanandan gf gl . (1970), =ud
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Shahine (1980), and in eontrast with those obtaincd by
Hamdi et al. (1962), Eid (1969) abdalleh (1976) , and
Wahdan (1981).

Concentrations of caleium and magnesium were not
affeoted by nitrogon rates, This is in harmony with the
result reported by Vivekanandan gt gl (1970).

Reducing sugars concentration was not affgoted by
nitrogen application. Thie is quite in contras¥. with
the results montioned by BEaton and Rigler (1945), Eaton
and Ergle (1953) , Aralanova (1958), yarovenko gt al .
(1973) , Ahmad (1977) , end Hassem: (1978).

Table(3¢) shows the effect of presowing scod soaking
in growth regulators solutions on the chemical contents
of the cotton plants after 25 days from sowing,

-

It is evident that IBA treptment resanltad in increas-
ing the nitrogon conoentration in scedlings.

Phogphorus was not affected by the treatments under
atudy,

Concentration of calcoium significastly incregsed bY
TAA and succinic acid treatmente,

Magnesium significantly decroased by the suocoinic
acid treantment,
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Iron significantly increased by IBA and sucecinie

acid treatments,

2inc and manganese were not affeoted by the growth

regulators treatments,

Table(37) shows the effeot of the growth regulatorsa
on the chemical contents in leaves of cotton plants 75
days old,

Tt is clear that the eoncanirations af nitrogen,
phosphorus, oslcium, magnesium, zinc, manganese
reducing sugaré, and total phenols, were not affected

by the growth regulators treatmenis,

On the other hend, concentration of iron signifi-
cantly inoreased by the IBA treaitment,
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TABLE (35)

THE EFFECT OF NITROGEN LEVEL KG/FADDAN ON CHEMICAL CONTENTS
OF LEAVES AT 75 DAYS AGE

CHEMICAL CONTENTS TREATMENT LsD
0 30 60 90 5 % 1%
N % 3.0 3.5 3.5 4,0 ——— -
P % 0.39 0.40  0.43 0.43 - -
Ca % 0.43 0,40  0.26 0.30 — -
Mg % 0.066 0.066 0,046 0,048  =mm  ==-m
Fe ppm 412 480 613 850 PO —
Zn  pmm 69 280 387 480  393.41  ——-
Mn ppm 83 75 65 70 —— —
REDUCING SUGERS % 3.5 4.0 4.3 3.7 — —~—

TOTAL PHENOLS % 10.35 11,58 12,15 10,88 I ——
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TABLE (36)
THE EFFECT OF GROWIHF REGULATORS ON CHEMICAIL CONTENTS OF SEED-

Ly

LINGS AT 25 DAYS AGE

CHEMICAL CONTENTS TREATMENT LsD
WATER IAA IBA SUCCINIC 5% 1%

N % 2.4 1.5 4.3 33 1,19 ===
P % 0.51  0.44 0.58 0,50 ——
Ca % 0.18 0.35 0.23 0.45 012 wee-
Mg % 0,082 0,072 0,077 ©0.026 0.037 ==
Fe ppm 500 650 850 750  215.42 -
Zn ppm 96 48 64 48 - ——

Mn ppm 50 50 60 50 e
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TABLE (37)

THE EFFECT OF GROWTH REGULATORS ON CHEMICAL CONTENTS OF
LEAVES AT 75 DAYS AGE

CHEMICAL CONTENTS TREATMENT L LSD
WATER IAA IBY SUCCINIC 5 % 1%
¥ % 3.1 3.5 3.9 3.5 —— —
P % 0.42  0.38 0.44 0.39 ——— e
Ce % 0.26  0.45 0.48  0.22 ——— m——
Mg % 0.56  0.82 0.52 0,36 - o-—
Fe ppm 510 400 990" 460 392.30  ~=w
Zn ppm 370 335 280 235 ——— ———
Mn ppm 75 75 85 55 -—— e
REDUCING SUGERS % 3.6 4.2 4.5 3.2 —— ——-
TOTAL PHENOLS % 12,10 10,90 9.76 12,20 — o——

=
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EXPERIMENT II

GROWTH CHARACTERS
1. PLANT HETGHT

Data of the final cotton plant height, as affected
by foliar spraying with solutiongs of ocopper sulphatoe,
8inc sulphate, ammonium molybdate, and their combingt-

iong, are shown in tablo (38),

The final plant heigh was not affected by thsse
freatments in 1977 season, while in 1973 season, it wag
significantly affected, whereas oopper, copper + zine,
molybdenum, and zinos mclybdenum ireatments, resulied in
significant increase in plant height,

Combined analysis of the two ssasons confirmed that
¢opper, copper + zinc,and copper + molybdenum treatmenta,'
resulted in significant inerease in plant height ,

I¥ was found by Singh et 81.(1970) , that foliar
sprays of copper, zins , and molybdenum resulted in
increasing plant height, while Parghal (1973) stated that
the foliar application of wolybdenum resulted in inoreag—.
ing plant height,
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TABLE (38)
THE EFFECT OF MICRONUTRIENT SPRAYS ON FINAL PLANT HEIGHT
IN M

1977 1978 COMBINED

WATER 155.,9 145.3 150.6
Cu 157.3 164.7 161.0
Zn 156,4 147.7 152,1
Mo 157.9 153.0 155.5
Cu +2Zn 166.4 165.0 165.7 .
Zn 4+ Mo 148.3 162.7 155,5
Cu +2n 4+ Mo 157.9 152.0 155,0
MEAN 157.8 155.9 - 156.9
ILSD § % «== T.72 6.14
1 % bt 10.51 8.17
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2, TRY MATTER

e

Table (39) shows the effeot of foliar sprays of
copper, zinc, molybdenum, and thgtr combinations, on
tho final dry weight of the cotton plants,

In 1977 season, there were no significant differe~

neces between the treatments and the control,

In 1978 season, foliar application of copper, Zino,
molybdenum , copper + zinc, and copper + molybdenum ,
resulted in significantly increasing the dry weigts ,
while copper + zinc + molybdenum trectment, caused a
gignificant decrease in dry weight, '

Combined analysis of the two seasons confirmed the
gignificant increases in final dry weights due to
 molybdenum,and copper + molybdenum treatments, and also
the significant'deorease due to ocopper + zinc + molybdo~

num treatment,

The role of molybdenum in increas.ing the dary wolight
was explained by Luckwill (1978), who pointed out that
the activity of nitrate reductase in plent, depends on
presence of molybdenum, He added that this enzyme affect
the rate of ﬁitrnte assimilation into organia formsa, aﬁd
that under certain conditioms, way control the rate of
dry weight increase,




Farghnl { 1973) reported significant increases
in dry matter due to foliar application of copper,

zirc, and molytdenum,




TABLE (39)

PHE EFPECT OF MICRONUTRIENT SPRAYS ON FINAL DRY WEIGHT IR
GRAM PER PLANT

1977 1978 COMBINED

WATER 76.44 104.03 90.24
Cu 66.87 114.85 90,86
Zn 80.14 114.11 97.13
Mo 75.65 135.18 105.42
Cu +72n 69.78 122.97 96,38
Cu + Mo 89.63 111.55 100.59
Zn + Mo 64.83 107.75 86,29
Cu +2Zn + Mo 60,28 94.77 T7.53
MEAN 72,95 113.19 93,06
ISD 5 % 17.28 T.31 9,02
1% 23,51 9.95 11,99

e et e B e S L e e T T T R T e
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TABLE (40)

THE EFFECT OF MICRONUTRIENT SPRAYS ON NET ASSIMILATION
RATE G/CM°/DAY

- iy D - o ——

VEGETATIVE FLOWERING BOLLILG
STAGE STAGE STAGE
WATER 0.0007902 0.0001814 0.0001752
Cu 0.0009389 0.0003064 0.0001625
Zn 0,0015555 0,0004769 0.0003872
Mo 0.0006610 0.0004730 0.0003517
Cu + Za 0.0009160 0.0006585 0.0004351
Zn + Mo 0,0007716 0.0004239 0.0001903
Cu +2Zn + Mo 0.0008519 0,0003730 0,0000970
MEAN 0.0009599 0.0004157 0.0002473
1SD 5 % 0.00n0248 ——— ——
1% 0.0000367 ——— -—
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4 RELATIVE GROWTH RATR

e ]

Teble (&) shows the averages of RGR ag affected
by foliap application of Sopper, zing, molybdenum, gnd
their combinations,

vogetative stage, whoreag Gopper, zing, molybdenum,
Sopper + zine, gnq eopper + zine + molybednum, cauged
significant inorease in RGR, Thig Mmay be oxplained by
the faot that thg micronutriontg regulate the anzymatio
systemg,
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PABLE (41)
THE EFFECT OF MICRONUTRIENT SPRAYS ON RELATIVE GROWTH RATE
G/ G/ DAY
VEGETATIVE FLOWERING BOLLING
STAGE STAGE STAGE
WATER 0.0839625 0.0083698 0.0036250
Cu 0.1003906 0.0153600 0.0059950
7Zn 0.1107281 0.0176417 0.0088200
Mo 0.1018719 0.019S033 0.00911)6
Cu + Zn 0.1146687 0.0188816 0.0056050
Cu + Mo 0.0904750 0.0205533 0.0104550
Zn + Mo 0.0974937 0.0188767 0,0051200
Cu + Zn + Mo 0.11135%4 0.0143683 0.0030967
MEAN 0.1013687 0.0167443 0,0064785
18D 5 % 0.0162808 — e

=R EPTE Cf e e

-

i - . m—#\"o#m
i e ] R = e
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§. RELATIVE PRUITFULLNESS

FR

Moans of RF valucs as affeotod by tho foliar sprays
of copper, zinc, molybdenum, and thelr combinations, are
shown in table (42 .

In 1977 season, Rp significantly inoreased by
spraying molybdenum, oopper + zinc, zinc + molybdenum ,
and copper + zinc + molybdenum, and gignificantly

doorecased by copper + molybdenum SPXray.

In 1978 season, KP inergased by copper + zino +
molybdenum spray, whereas 4t dscreaded by zinc, molybci-
enum , and copper + molybdenum Bproys. vhig contrast
betwoen rosults of 1977 and 1978 scasonsg, may be attribdut-
od to tha scasonal variation in tomperature, ad indioated
from tablclil) .

Gbmbined analysie of tho two scasons confirmaed the
gignificent inoreases inR¥, due to foliar sprays of
copper + zinc, and copper "+ zino+molybdenum, and tha
gignificant decreonsas due to foliar sprays of ginc ,and
copper + molybdenum, -
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TABLE (42)

THE EFFECT OF MICRONUTRIENT SPRAYS ON RELATIVE FRUITFULLNESS

re——s e .

-

P N

i - i R+ R

1977 1978 MEAN

WATER T.13 14,80 10.97
Cu 8.55 13.68 11,12

Zn 6.32 12.50 9.41

Mo 9,92 11.27 10.60

Cu + Zn 11,67 13.86 12.77
Cu + Mo 4.70 13.14 8.92
Zn + Mo 9,28 14.66 11.97
Cu + Zn + M6 9,53 16.47 13.00
MEAN 8.39 13.80 11.10
ISp 5 % 1.70 1.49 1.09
1% 2.31 2.03 1.45

i oA i Ay o

e o A 7 e M s =l S8

. . ——
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YIELD COMPONENTS

1, NUMBER OF SYMPODIA PER PLANT

Meang of number of sympodia per plént ag affeoted
by the folisr application of copper, zine, molybdenum,

and their combinations are given in Table(43),

The number of sympodia per plant significantly
increascd in 1977 season, by spraying with coppexr+
molybdenua, whereas spraying with zine + molybdenum 3
and copper + zinc + molybdenum, resulted in deoreasing

significantly the number of sympodia.

In 1978 season, spraying with copper* zino rosult-
ad in deoreasing significantly the number of sympodia
per plant,

Combined analysis ravealed that these treatments
had no significant effect on the number of sympodia pex

plant,

These results agree with the rosulis of Parghal
{1973) who reported thay the foliar spraying with oopper
,%zinc , or molybdenum 4id not affect the number of
sympodia pexr plant,




-
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TABLE (43)

HE EFFECT OF MICRONUTRIENT SPRAYS ON NUMBER OF SYMPODIA PFR .

e R Y U .

an 4,8

4.6

Ou+ Zn 5e2

Gu + Mo 5.9
Zn + Mo

+ 2n + Mo

e dmam e E w4 e S et e & mom

e ———

T T S

COMBINED

S LV A A R A b e A deew—

8.3 6.6

8.4 6.6
6.7
6.5
6.4

7.2

- el B S N - . Yl g m am R Mo WA naprap . a . P - e
————
D 5% 0,56 0.59
1% 0.76 ——— ———
e e m . - - Bt Ty g A A e e, o rgrai-g. D A B AR, | 1 L ir—— A~
e me - = - .- AR A M ar e oo W M e me o W el . mage P e . Al — o i do——
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57 NUMBER OF OPEN BOLLS EER PLANT

L

mable(44) shows the averages of boll number per
plant as affected by foliar spraying with copper, zinc
molybdenum, and their oombinations,

In 1977 season, boll number signifiocantly inoreas-
ed by copper + zinc and copper + molybdenum, whorsas
a signifioant decrease was obtained when plants reseiv-

ed zinoc + molybdenum

In 1978 season, the number of open bvolls per plant
significantly inereased when plants received ocopper+
molybdenum, and decreased signifioantly by applying

molybdenum,

When combined analysis was per formed, it was
evident that copper + zinc, and coppeor + molybdenum
repulted in increasing significantly the number of
open bolls per plant, while molybdenum, and zinc +
molybdenum caused signifioant decreases in the number
of open bollas per plant, This increase in the bolls
number per plant, due to ocopper + zino, and oopper +
molybdenum treatments, may be attributad o improved
nutritional status of the ootton plant.
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Burkalow ( 1969) reported an increase in the number of
bolls per plant by spraying with zino, while Farghal
(1973) obtained significant increases in the number of
bolls per plant by spraying with copper, zino, and molys

bdenunm,
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TABLE  (44)

THE RFFRCT OF MICRONUTRIENT SPRAYS ON IUMBER OF BOLLS PER
PLANT

. a e WLE B v ke W mam. i = % s ® R & w.TR macm b P e A % @ FE LR EoeE B A Smomad- A8 RT3 R 4 o ww——

1877 1978 COMBINED

. el e S A A L 8 W o A B R § R N Bl SO WLLE. TR R EoA R wom AL Ress e e

WATER 5.2 13.3 9.3
Cu 5.0 13.4 9.2
Zh 53 13.6 9.5
M6 - 4.8 12,6 ' 8.7
gu + Zn 6.6 13.6 10.1
Cu + Mo Te3 14.9 11.1
Zn + MG 3.9 12.9 8.4

u + Zn + M6 5.4 13,9 9.7

—— . m m Rk b M W8 4 Mo . MW h s me e ke Eeve s A m A N e 4 P Rt & 8 L A8 ek mor e L ecandend

MEAN 5.4 13.5 9.5

L T A e i oo - A L W W W 3 A ol T e

LSp 5% - 0.47 0.69 0.40

1% = 0.64 0.94 0.53

e N T T T L S Rt A R ol e R S ] R E g R maw e Rk A 8 S AEs LB i
A & LR 4 Ch w e b R R e e kB R S R AR e b M e W 6 Rl e w w el ok
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3, BOLL WEIGHT |

Axefages of boll weighf ag affcoted by the foliax
apraying with copper, zinoc, molybdentun, and their -
combinations, are shown in table (45)~Boll weight was not
affocted by any of thé foliax spray'treatments, in
voth 1977 and 1978 geagons, This result was confirmed

by combined analysis of the two §oasons.,

Thege roshlts do not agree with the rgsults reported
by Burkalov (1969) , Singh et al ,(1970) and Tailakov
and Ataev (1973)i
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TABLE (45)

THE EFFECT OF MICRONUTRIENT SPRAYS ON BOLL WEIGHT IN

GRAM

S AT A ML ML M S AR g e el e S M TR e ek il L T T A e e e e A Gl i e dma— &

mmaE W % M W -

WATER

Cu

Zn

Mo
Cu + Zn
Cu + Mo
Zn + Mo

Cu +2n +Mo

- mea . m

1977

Area w e m ow mem . e e e R

2,65
2,60
2.76
2,61
2.59
2,32
2.58

2.65

EE W VEFOr

1978

2,76
2,82
2,86
2.83
2.88
2,77
2.87

2480

* mims s e wwa s

COMBIWED

2.71
2.7
2,81
2.72
2.74
2.55
2,73

2,73

R R AE A mL e A e e e e e e AL Rl W W ok Al W o e i ;e

2.60

. - i A A Y A ol
. TR WA b G m o ke W e AT e N A ol e e

2.82

2.71

B R T a—
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5. SEED COTTON PER PLANT

Averages of seed cotton per plant as affected by the
foliar sprays of copper, zinc , molybdenum, and their

combinations, arc shown in table (46).

In 1977 season, Gopper + zinE, and copper +molybdenum
treatments resulted in increasing signigicantly the seed
cotton per plant, while spraying with zine + molybdenum
resulted ir significant decrease in sced ootton per

plant,

' In 1978 semson, seed cotton per plant significantly

inoreased .due to copper + wolybdennm treatment.

Combined snalysis was not per formed as the statistical

errors were not homogeninug,
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TABLE (46)

THE EFFECT OF MICRONUTRIENT® SPRAYS ON SEED COTTON PER
PLANT TN GRAM

T I L T R I I O

—— T P Ecapgapm W . a A

WATER

Cu

Zn

1977

P N L

13.78
12,91
14.64
12.39
17,14
17.03
10,02

14.30

= el e ms &

14.0

- “oa e s e

e Ao e WM = W w

1978

A e e A .w om w

36.56
37.70
38.89
35.73
39.22
41,12
37.07

38,92

38.15

o mem o N A e A e
. e E oaeom s m e om R 4

2.68

D R N T

MEAN

25,17
25431
26,77
24.06
28.18
29.08
23,55
26,61

- me e e om woa

26.09

R T TR A )

B R e .

v s Al s el

e

ARt gt g

. A e A

A oS WL WS A A MR A R R L Sy
. e - -
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5. NUMBER OF PLANTS PER FADDAN

Table(49) shows the averages of number of plants per
faddan, as affected by spraying with copper, zine, molybde-

num, and their combinations,

In 1977 season, the number of plants per faddan,
significantly deocreased when the plants recaeived molybdenum,

copper + zine, and coppeb + molybdenum,

In 1978 secason, the spraying treatmenta had no signif-

icant effect on the plants number per faddan,

When combined analysis was performed » it was clear
that foliar application of molybdenum, copper + zino,oopper+
molybdenum, and zine + molybdenum, resulted in significant
decreages in the number of plants per faddan at tho time of
cotton picking,
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TABLE (47)

THE EFFECT OF MICRONUTRIENT SPRAYS ON THE NUMBER OF PLANTS
PER FADDAN IN THOUSAID

ey - & . E— . - o = - - A e o A Aot amle. s -

1977 1978 COMBINED

T el A A A Tl PR R S T N ki W B AL A e T . W W SRR AL B W el Skl

WATER 5745 45.0 51.3
Ga 55,5 42.8  49.2
Zn 5545 43.4 49.5
Mo 44.9 | 43.2 4441
Cu 4+2n 49.7 42,9 46.3
Cu- 4 Mo 50.4 41,9 46,2

Zn- 4 Mo 53.7 41,2 47.5

Cu+2n+ Mo 56,0 42.5 49.3

L e e S N T P e - L e T T I S, -

MEAN -52.9 42.9 47.9

. i o S . - . A e mea o g, = -

. N — -
el - W Al et i A e Ay s i e oo

R A R R e A -
M AT o W W e Cmcow e M gere M % B e gem hem . e WA
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6. EARLINESS

Averages of earliness as affeoted by the folier
spraying with copper, zinc, molybdenum, and their

combinations, arc shown in table (48) .

In 1977 season, the foliar sprays of molybdenumn
and zins + molybdenum, resulted in gignificantly
inereasing the earliness,

In 1978 season, thore was no significant differen~

ces botween any of the treatments and the control,

Combined analysig of the data of the two seasons,
revealed that molybdenum, and zino + molybdenum treat-
ments, resulted in significant increases in earlineas,
whereas Oopoer, and copper + molybdenum treatments

caused significant deereases in earlinens,

Farghal (1973) reported that c¢opper, zino, and

molybdenum, promotad esrliness,
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PABLE {.8)

THE EFFECT OF MICROHUTRIEHT SPRAYS ON EARLINESS

1977 1978 COMBINED

WATER 48,97 49.77 49.37
Cu 47.14 47,28 47.21
Zn : 49.34 52.08 50.71
Mo 52.12 50.88 51.50
Cu + Zn 48.15 48.83 48.49
Zn 4+ Mo 53.42 51.49 52.46
(m +Zn + Mg 49.06 49-60 49-33
LSD 5 % mem 2.83 2.78 1.91
1 % menm 3.87 3.79 2,55
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7. LINT PERCENTAGE

Means of lint percentrge as affected by the foliar
application of ocopper, zino, molybdenum, and theiyr
combinations, are shown in table (49),

In 1977 season, lint percentagec decroased due %o

copper + molybdenumn and zine + molybdenum treatments,

In 1978 season, the treatmonts under study had no
significant offect on limgpercentage, which was confirmed

by combined analysis.

These results are in contrast with the results
obtained by Tailakoy and AtasV (1973), who reported
increases in lint percentage due to foliar spraying with
coppaer, and zino,
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TABLE (49)

THE EFFTCT OF MICRONUTRIET SPRAYS ON I:INT PERCDN‘I‘.‘AGE

- . Y bt ol AT W T S

1977 1978 COMBINED

e e e o e e R b U e M i AR M AT e W W ol et R L

WATER 39.36 39.28 39.32
cu 38.12 39.16 - 38.64
Zn 39.93 39.60 39.77
M6 39.37 39.53 39.45

Cu + 2Zn 39.35 39,55 39.45

Cu + Mo 37.68 39.56 38,62

Zn + Mo 37.13 38.90 38,02

Cu +%2n + Mo 37.96 39.08 38.52

— 1 i e A A L T A A o AT e ot B AR L o e 4 e A e

MEAN 38.61 39.33 38.97

- mam - T A T ok R i e e

ISD 5 % 1,58 ————— e

14 — e —

b [—— R R oo Sorioe-tgpegie-iimsir i —er-har gy el DR atr=ren =gt
. m o me e R S A g kB AR <=l =g =it = =R B B BT S R e
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8. SEED INDEX

The effects of folier spraying with coppet, zino,
molybdenum, and their combinations on seed index s BTQ
given in table (50) ;

Seed index increased significantly in 1977 season
by foliar application of copper + zine, and ainc +

molybdenun,

In 1978 season , the treoatments did not affect the
seed index, which was confirmed by the combined andlyeig

of the two mocasons,

Hefni and El~Kholany (1981) reported a gignificant
increase in seed index, by foliar application of szino
chelate,
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TABLE (50)

——— ok sab. e s e W R W B R L T e e w m A

1978

s omome v

1977

WATER 9.10 11,08

Cu 9.53 10.93

4n 9.68 11.15

¥o 9.63 11.09

+&n 2.85 11.20

Cu 11,19

Zn

+ Mo 9.40

+ Mo 9,80 11,18

tu +Zn + Mo

9.53 11.00

b . - S B LML B Rk @ E 4 AR B AR R .S Ae . Reie N B

MEAN 9.57 11,10

— -— -

LSD 5 %

1%

B o L S M W W AR e 4 h o w
Wy . s B B ek ® m s kol e o

T . B o

L T T O R R PP g

v acwm & mime miwm o

lTHE EPFECT OF MICRONURIENT SPRAYS ON SEED INDEX

P R

L I T e S

LR e

L LI T Y R R i i

L ERER Y

COMBINED

A W A R Ak w W e

10,09
10,23
10,42
10.36
10,53
10,30
10.49

10,27

e e wems

10.34
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9. SEED OIL PERCENTAGE

Averagoes of geed oil percentage as affeoted by the
foliar spraying with copper, sino, molybdenum, and their
combinations, are given in table (3.

In 1977 season, seed oil percentage, significantly
decreased by foliar sprays of copper, copper + zine ,
copper + molybdenum, zinc + molybdenim, and dopper +zine

+ molybdenum,

In 1978 geason, seed oil percentage inereased by
spraying with molybdenum, and decreascd by spraying with
zine, which is in agrecment with Hefni and El~Kholany
(1981) , who reported a decrease in g8ecd oil percsntage

due to foliar spray of zine,
Combined analysis of the two seasons
confirmed thede results, that only the

molybdenum Spray resulied in inereasing the seed ofl

percentage, wheroas the other ireatments decreased it,




