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ABSTRACT

This is the seventh part in a series of articles aiming at helping the cotton growers to
optimize the colton production in the desert regions. Two field experiments were conducted on a
sandy loam soil at Nubaria Agric. Res. Stn. duting the summer season of 1899 and 2000 to study
the response of Egyptian cotton cultivar Giza 70 to inocutation with Rhizobacirein or Nitrobein as
commercial bicfertilizers compared to non inoculation treatment on some piant growth attributes,
earliness parameters, seed cofton vieldfed,its components, fiber properties and net return/fed
under the three levels of N ferilizers (30,45 and 60 kg Nffed).The resuits indicated that
application of 60kgN/fed significantly increased plant height, number of sympodia/plant, earfiness
parameters, seed cotion yield/plant, its components, consequently seed cotton yieid/ fed in the two
'seasons. While, N fertilizer levels had insignificant effects on first sympodial position, number of
plantsffed at harvest, fiber length in both seasons, fiber strength and fineness in one season onty.
Application of Nitrobein followed by Rhizobactrein biofertilizers significantly increased plant height,
earliness parameters, seed cotton yield/ fed and its components compared with non-inoculation
treatment. On the contrary, biofertilizer treatments had insignificant effect on first sympodial
position , days to first flower , number of plantsfed at harvest , lint percentage fiber length and
fineness in the two seasons and fiber strength only in one season. All the studied characteristics
were insignificantly affected by the first - order interactions, N fertiiizer level x biofertiiizer, except
piant height in one season only, boll weight and seed cotton yieldffed in the two seasons. Nine
polynomial quadratic equations were established to express the refation between yield values of
cotton and N rates under different biofertilizers. The following paramelers were calculated from
the equation: the optimum vields {Y opt) of seed cottonwere 5. 79, 6. 37 and 7. 02 kentarffed
in the first season and 6. 07, 6. 11 and 6.71 kentarffed in the second season, when non-
inoculation, Rhizobactrein and Nitrobein, respectively were applied. Also, the net retums of N
fertilizer under Rhizobactrein and Nitrobein were calculated, where the data indicated that
Nitrobein had the graetest value of net return for the two seasons.

INTRODUCTION

The use of N-fixing bacteria for cotton plants can help conserving soil
system and reduce both of the costs of cotton production and environmental
poliution (Abd EI — Ghani et al.,1993;Amberger, 1993;Nassar and Salama,
1995). Also, inoculation with N - fixing bacteria increases yield of seed cooton,
its components and increases the net incomefed (Hamissa ef al., 2000; El -
Shazly and Darwish, 2001). They also found that biofertilization improved cotton
productivity and reduced the need for the mineral N fertilizer at the Delta of
Egypt. In this respect, Mitkees ef a/.(1996) found that inoculation of cotton seeds
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with biofertilizer compensate considerable parts of mineral N fertilizers. It saves
about 50 kg Nffed in old lands and about 40 kg Nffed in new lands. Hence there
will be a decrease in production costs and minimizing environmental pollution. in
West Nubaria region, some field experiments were conducted to study the effect
of biofertilization on some field crops such as soybean (E-Fayoumy ef.
al.,1996), barley (Said, 1998), forage sorghum (Mahmoud et al., 1998), wheat
(Ahmed, 2001 and El - Aggory ef al., 2001)and faba bean and wheat (Koreish ef
al.,2001). Their results showed that inoculation with biofertilizers significantly
increased yield, yield components and net income/ fed.

information available on N requirements of cotton plants showed better
response to moderate rate of N application; i. e., 45 - 60 kg N/ fed (Abou - Zaid,
1991; Abou - Zaid and E! - Haddad, 1997; Hamissa ef al., 2000 and El - Beily et
al. . 2001). '

With regard to N ferillizer rate x biofertilizer interaction,.Hamissa ef al.
(2000) found that inoculation of colton seeds with Rhizobactrein when
conjugated with N dose of 60 kgffed gave the highest yield, its components and
net incomeffed. While Ei-Shazly and Darwish {2001) reported that the addition
of 30 kg Nffed x Microbein biofertilizer significantly increased seed cotton
yieldfed and gave the highest net incomeffed.

The objectives of the present study were to examine the effect of three
biofertilizer treatments under three N fertilizer levels and their interactions on
seed cotton yield, its components, fiber properties and net retum/ffed under the
newly reclaimed desert land of West Nubaria region.

MATERIALS AND METHODS

Two field experiments were conducted on a sandy loam soil (loam,
mixed , calcareous , hyper thermic , typic calciorthids)at Nubaria Agricutturat
Research Station during 1999 and 2000 summer seasons,to study the effect of
N fertilizer levels, biofertilizer treatments and their interaction on growth
attributes earliness parameters, seed cotton vyield,its components, fiber
properties and net retumffed of Giza 70 Egyptian cotton cultivar. The physical
and chemical soil properties were determined according to the method
described by Page ef al.,(1982) and presented in Table(1).

The experimental design was split plot with four replicates.The nitrogen
fertilizer levels(30,45and 60kgN/fed) as ammonium sulphate (20.5%N) were
allocated at random in the main plots.The biofertilizer treatments(non-
inoculation, Rhizobactrein and Nitrobeinjrandomiy distributed in the sub plots.

The biofertilizer (Rhizobactrein)is a mixture of nitrogen fixing bacteria-
Azotobacter chroococcum and Azospinllum brasilense. The Dbiofertilizer
(Nitrobein) containing of Azospirillum spp and Azotobacter chroococcum.
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Table 1. Some initial soil physical and chemical properties of the

experimental site.
Paramete Mean
rameter 1999 2000
ga%. gf'o 56 57
% 26 28
W, # 18 15
Texture . - Sandy loam Sandy ioam
Chemical .
EC,dS/m(soil paste ext.)
PH(1:2.5 soil:water) 1.87 166 -
CaCOs % 8.23 8.14
OM., % 23.10 22.18
NH4 OAC ext. K, mg / kg soil 0.57 0.66
Na HCO; ext. P, mg/ kg soil 201.00 212.15
Total N % 4.20 5.18
0.12 0.16

Such products are produced by the General Organization for Agricultural
Equalization Fund, Ministry of Agriculture , Egypt (Abou-El-Naga, 1983). The
inoculation was performed by coating cotton seeds at the rate of 0.80 kgffed
with each product individually using a sticking substance (Arabic gum 5%) just
before sowing.

Each sub - plot consisted of five ridges, 0.75 m apart and 5 m long (piot

area = 18.75 m2) and the distance between hills was 20 cm. Seeds were sown
on 3 and 10 April after Egyptian clover in 1999 and 2000 seasons, respectively.
Before the first irrigation, the plants were thinned to two plants/ill. A prepiant
application of 30 kg PoOgfied, as superphosphate(15.5%P20s),was
incorporated into the soil surface each year. Nitrogen was side-dressed one, half
of it before the first imigation and the other half before the second irrigation. All
potassium sulphate (48%K>Q) was added, at the rate of 48 kg KoO/fed, before
the second irrigation. Other recommended cultural practices were followed in
both seasons.

At harvesting, ten random guarded plants were taken from each sub plot
to determine plant height, number of sympodiafplant, first sympodial
position,days from sowing to the first flower appearance as weli as to first open
boll, earliness percentage ,number of open bolls/plant, boil weight, seed cotton
yield/plant, fiber length at 2.5% span length, fiber strength(g/tex),fiber fineness
{micronaire reading) and net retumfed. Also, the number of plants/ fed. at
harvest was determined. Seed cotton yield was calculated from the three inner
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ridges in each sub plot and was converted nto kentarfed. The agronomical data
of the two seasons were statistically analyzed at 0.05 probabiiity leve! for a split
plot design according to SAS-GLM procedure out lined by (SAS,1988).Duncan
multipie range test was used for the separation of the means{Duncan,1955).

RESULTS AND DISCUSSION

1- Main effects:

1.1- Nitrogen fertilizer level effect:

1.1.1- Growth attributes and earliness parameters:

Data in Tabie (2) show that increasing the level of N fertilization from 30
to 60 kgffed significantly increased plant height and number of sympodia /plant
in the two seasons. On the contrary, increasing the N ferilization levels
significantly decreased number of days from sowing to first flower appearance
as well as to first open boll, consequently significantly increased earliness
percentage in both seasons (Tabie 2).Meanwhile, nitfrogen application had no
significant effect on first sympodiat position in the two seasons. Nitrogen plays
an important role in plant growth and its considered as an indispensable
element for several vital functions.Similar results were obtained by Abou-Zaid
and El-Tabbakh{(1996), Abou-Zaid and Ei-Haddad(1997),El-Razaz ef a/.(1997),
Abd EiMalik and E-Shahawy(1999)and Darwish and Hegab (2000).They
attributed this increase to the increase in the meristematic activity as well as
production of auxin which encourage cell division and elongation .

1.1.2- Seed cotton yield/fed and its components:

The data in Table (2) show also that the 60 kg Nfed treatment gave the
largest numbers of open bolis/plant (8.75,10.78),the heaviest boll weights
(2.30,2.27g), consequently the highest vyields of seed cotton/plant
(20.22,24.50g) in 1999 and 2000 seasons, respectively. The previous resuits
explained the highest yields of seed cottonffed (5.85 and 6.09 kentar) in favour
of the high N fertilizer level (60 kg NAfed) in 1999 and 2000 seasons,
respectively (Table2).Nubaria represents the newly reclaimed calcareous soil
(Table1), which is poor in soil texture and fertility as well as in biological activity.
Therefore, raising N application from 30 to 60 kgfed increased seed cotton
yieldfed and its components. These results are in accordance with findings of
Abd El- Malik and El - Shahawy (1999),Darwish and Hegeb (2000),Hamissa et
al.(2000},El- Beily et al{2001)and El-Haddad et al.{2001).Nitrogen fertilization
did not exhibit any significant effect on number of plants/ fed at hervest in the
two seasons (Tabie 2).This result was expected since the same planting method
and management practices were followed for all N fertilization levels .
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Table 2. Means of growth attributes, earliness parameters, seed cotton yieldffed and yield components as affected by
nitrogen levels and some commercial biofertilizers during 1999 and 2000 seasons.

Character Season N level kgNfed.(N)  L.S.D Biofertilizers(B) LSD
30 45 60 {0.05) " Non.? Rhz.? NitZ  (0.05)
1999 76.07c 92.47b 119.72a 3.71 B85.74b 99.39a 103.12a 3.82

Planthelght (6m) o505 7488c 9039 12531a 990 8878c ©96.83b 104.98a 96.86
No.of sympodia / 1999 11.20c 13.780 14.44a 061 121%b  1341a 13.82a 0.62

palnt 2000 10.88¢ 12.05b 1345a 114 1146b 12.15ab 12.78a 0.83
First sympodial 1999 5.36 535 §.37 N.S. 5.38 5.32 538 N.S.
position 2000 5.80 5.78 582 N.S. 5.85 5.74 8.02 NS
Days to first 1899 7857a 74.33b 7042c 1.44 74.75 75.26 7331 NS
flower 2000 8065a 7878 73680b 3.1 77.62 78.75 76687 N.S.
Days to first open 1999 129.28a 12263b 11897c 204 123.84a 123.74a 12128 1.70
boli 2000 132.3%9a 129.07a 120.21b 3.75 12757ab 128.75a 125.35b 2.76
Earliness% ' 1999 60.64c B67.32b 73.4ba 1.08  83.52¢ 87.09b 7080a 2.24
2000 61.58c 6652b 73.52a 1.48 64.91b 68.70b 70.01a 1.95
No. of open 1989 8.27b 8.30a 8.75e 0.81 7.01¢c 7.69b 862a 065
bolis/plant 2000 8.18¢ 902b 10.78a 1.09 8.08b 8.43h 9.47a 0.83
‘ Boll weight(g) 1999 1.85¢ 2.03b 2.30a 0.08 1.98¢ 2.04b 2168a 0.05
g 2000 185c 200b 227a 0.10 195c  2.04b  213a 0.08
Seed cofton 1909 11.56c 16.84b 2022a 1.71 14.01c 15.82b 18.79a * 1.40
yield/plant(g) 2000 11.46c  18.06b 2250& 259  15.898h 17.51b  20.51a 1.79
4 1906 52569 52565 52664 N.S. 52567 52618 52614 N.S.
No.of plantsifed.” 005 54870 51770 51837 NS, 51770 51870 51837 NS
Seed cotton 1959 4.52¢ 5.56b 6.09a 0.09 4.88¢ 5.49b 8.00a 0.15
yieldifed.(kentar)’ ~— 2000 3.95c 514b  585a 027  45i1b 485D 558a 0.35

All the first-order interactions were not siginficant, except plant helght in 1999 season, boll weight and seed cotton
yield/fed in both seasons. For symbols see Table3.
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1.1.3- Lint percentage and fiber properties:

Table(3)shows that increasing the level of N fertilization from 30 to 60
kgffed significantly increased lint percentage in both seasons, while, lint
percentage was not affected by the two lower of N fertilization levels (30 and 45
kg NANed) onlyin the second season. These results agreed with those cobtained
by Abou-Zaid and El-Tabbakh (1996)Abou-Zaid and ElHadded(1997),and
Hamissa ef al.(2000).

Data in Table (3) also show that N fertilizer ievels had insignificant
effects on fiber length in the two seasons, fiber strength and fineness only in
one season. This may be attributed to the realization that these characters were
less affected by the environmental factors (Makram ef al.,1982;Abou-Zaid and
Ei-Tabbakh,1996). Generally, The highest values of these traits were obtained
from plants receiving 60 kg Nfed followed by those receiving 45kg Nffed.
However, the plants receiving 30 kg Nfed produced the lowest values (Table 3).

1.2- Biofertilizer effect :
1.2.1- Growth attributes and earliness parameters :

It is obvious that the tallest plants and the highest number of
sympodia/plant were produced with cotton seed inoculation by biofertilizers,i.e.,
Nitrobein and Rhizobactrein compared to the non-inoculation treatment(Table 2).in
this concem, Hamissa et al.(2000),found that final plant height was significantly
increased due to cofton seed inoculation with biofertilizers, while number of
sympodia/plant did not respond to biofertilizers.

As for earliness parameters, results in Table{2)also show that first
sympodial position and days to first flower appearance were not affected by the
biofertiizers in the two seasons. While, biofertilizer treatments had significant
effects on days to first open boll and earliness percentage in both seasons.

The lowest mean values of days to first open boll, consequently the
earliest cotton plants were obtained when cotton seeds were inocutated with the
commercial biofertilizer Nitrobein followed by the Rhizobactrein compared with
non-inoculation treatment (Table 2). On the other hand, El-Shazly and Darwish
(2001) found that biofertilizer treatments had insignificant effect on earliness
percentage in the two seasons.

1.2.2- Seed cotton yield / fed and its components:

Data presented in Table (2) show that biofertilizers had significant effects
on seed cotton yield /fed and its components, while number of plantsfed was
insignificantly affected in the two seasdns. Number of open bolls / plant, boll
weight and consequently seed cotton yisld / plant tended fo increase when
cotton seeds were inoculated with Nitrobein followed by Rhizoboctrein
bicfertilizers compared with the non-inbculation treatment (Tabie 2). These
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Table 3 . Means of fint percentage and fiber properties as affected by nitrogen levels andsome commerciat
biofertilizers during 1999 and 2000 seasons.

Character Season N level kgN/fed (N) L.S.D Biofertilizers(B) L.S.D

' 30 45 60 {0.05) Non'! FRhz? Nit* {0.05)
Lint% 1999  37.37c 37.80b 3891a 042 3798 3798 3812 N.S.
2000 3632b 3648 3764a 103 3647 3580 3718 N.S.

Fiber length at 1999 3363 3365 3367 NS. 3362 3365 33688 N.S.
2,5%S.L.(mm) 2000 3354 3358 3360 N.S. 3355 3358 3380 N.S.
Fiber strength 1999 3453 3456 3458 NS 3451p 34.56ab 34.60a 0.08
(gitex) 2000 3438b 3444ab 3453a 010 3442 3445 3448 N.S.
1909 325b 328p 3.33a 0.04 3.25 3.30 332 NS.

Micronalre reading ;59 328 331 335 NS. 328 331 334 NS.

All the first-order interactions were not significant.
N.S.:Not significant at 0.05 level .

1 - Non: Non-inoculation treatment.

2 — Rhz.:Rhizobactrein biofertilizer.

3 — Nit.:Nitrobein biofertilizer.

4 fed.: Feddan = 4200m?

5 - kentar = 157.5 kg.

"say by “ApY °f



J. Adv. Agric. Res.

results clearly indicate that seed cotton yield / ptant depends mainly on number
of open bolis / plant and boll weight. Also, Table (2) shows that the highest yield
of seed cotton / fed was obtained when cotton seeds were inoculated with the
Nitrobein commercial biofertilizer giving 6.00, 5.58 kent /fed in 1999 and 2000
seasons, respectively. Both Rhizobactrein and non-inoculation treatments gave
significantly lower yield. Rhizobactrein biofertilizer gave higher yields (5.49,4.85
kentfed) than non-incculation treatment (4.68,4.51 kent / fed) in 1929 and 2000
seasons, respectively, but the difference in yield between the two treatments
was not significant in the second season. This may be due to no significant
difference was obtained in number of open bolis / plant due to Rhizobactrein
addition compared with non-inoculation treatment in the same season (Table 2).
On the other hand, Hamissa et al., (2000) found that the highest yield and its
components were obtained when oolion seeds were inoculaied wilh
Rhizobactrein or Microbein compared with MNitrobein . or non-inoculation
treatments. Also, El-Shazly and Darwish(2001)show that biofertilizer addition
gave significant effects on number of open bolls / plant, seed cotton yield / plant
and consequently seed cotton yield / fed in one season only, but no significant
difference was obtained in boll weight due to this addition, in both seasons.

The significant increases in yield and its components due to biofertilizer
treatments compared to non-inoculation treatment couid be concluded that the
role of biofertiiizer in increasing the indigenous level of plant phytohormones like
IAA, GAs and CKs which  promote plant growth, cell division, break the apical
dominance, encourage the photosynthesis and assimilates accumulation (Said,
1998). Also, the role of these microorganisms in increasing the nitrogen,
phosphorus and potassium uptake which promote plant development through
the expected increase in the root extension (Hamissa et af., 2000).

1.2.3. Lint percentage and fiber properties.

Bicfertilizer treatments did not exhibit any significant effect on lint
percentage, fiber length, fineness in the two seasons and fiber strength in the
second season only (Table 3). The highest mean values of these traits were
obtained when cotton seeds were inoculated with Nitrobein foliowed by
Rhizobactrein. However, the control (non-inoculation) produced the lowest
values. In this respect, Hamissa et al.,(2000) and E\-Shazly and Darwish (2000)
found that biofertilizer treatments had insignificant effect on lint % only in one
season.

2. The interaction :

Regarding the interaction between N fertilizer levels (N) and biofertilizer
treatments(B),it had insignificant effects on all of the studied characteristics in
both seasons, except plant height in the first season, boll weight and seed
cotton yieldffed in both seasons(Table 2). The insignificant N x B interaction for
these traits indicating that the response to N fertilization level was similar at
each biofertilizer treatment. Conceming boll weight, data in Table (4), cleared
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that boll weight markedly increased by increasing N fertilizer levels from 30 to
60 kgfed at any biofertilizer treatments in the two seasons. Inoculation of cotton
seeds with Nitrobein at the high N level of 60 kg / fed produced the heaviest boli
weights (2.48, 2.429), while the lowest boll weights (1.79, 1.81g) were obtained
from the combination between 30 kg N /fed and non-inoculation treatmentin -
1999 and 2000 seasons, respectively . The treatment of Nitrobein X 60 kg N
ffed gave the highest yieilds of 6.67and 6.40 kent / fed in the two seasons
Jrespectively , indicating the great effect of bolt weight on the yield (Table 4). in
this respect , Hamissa ef al. , (2000 ) found that the highest boll weight was
obtained from the combination between the low N level of 30kg ffed and
inoculation of cotton seeds with Rhizobactrein. Also,El-Shazly and Darwish(
2001) showed that The most studied characteristics were not affected by N x B
~ interaction .

3. Establishing quantitative relations:
3.1. The polynomial equations:

in an attempt to evaluate the cotton response q.:antﬂatwelyto applied
nitrogen under different biofertilizers, the polynomial equations expressing the
response to rates of nitrogen application were established using the least
squares method.

The experimental values of seed cotton yields of the two seasons were
used to calculate the values of B0, B1 and BZ in the following poltynomial
gquadratic equation:

Y=Bg+BX~B, X

Where the term * Y “ stands for the obtainable yield of seed cotton when
rates of nutrient“ X* are applied.The values of “ B, * and “ B, * are of the same
significance as in the rectilinear equation , the term * B, “ expresses the rate of
plant response in the upper curved part of the response curve .

The equations expressing the response of seed cotton yieid to nitrogen
rates under different biofertilizers are presented in Table (5) .

3.2. Maximum and optimum yields:

The maximum yields for each biofertilizer were calculated using the
following relationship

Ymax = Bo - [(B1)* /4B3], Capurro and Voss (1981). The

values of Ymax were calculated using the values of equations 1- 9 and
presented in Table (6). Data in Table (6) show that the Y ., values were 5.79,
6.37 and 7.02 kentar of seed cotton yield / fed in the first season and 6.07, 6.11
and 6.71 kentar of seed cotton ffed in the second season, when non-inoculation,
Rhizobactrein and Nitrobein,respectively were applied. In the polynomial
equation(Table 5), the optimum rates of fertilizers application were calculated by
differenting “ Y " in the polynomial equations 1-9 with regard to “ X * (dy / dx )
and equating with ratio of the price of fertilizer unit and the price of the crop unit
(kentar seed cotton) and presented in Table (8).Substitution for “ X “ by the
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Table 4. Means of boll weight and seed cotton yieldffed as affected by N x B interaction during 1999 and

2000 seasons.

Character Season N Level Biofertilizers(B) L.S.D. (0.05)
kglfed. (N} Non. Rhz. Nit.
30 kg. 179 1.87 1.89
1999 45 kg. 1.97 2.02 2.10 0.08
60 kg. 2.18 2.25 2.48
Boll weight (g) 30 kg. 1.81 1.86 1.89
2000 45 kg.. 1.93 1.99 2.08 0.10
60 kg. 2.10 2.28 2.42
30 kg. 3.75 4.65 5.16
1999 45 kg. 4.86 5.67 6.16 0.22
Seed cotton 60 kg. 543 8.17 8.67
yleldffed.’ (kentar)? 30 kg. 3.41 3.78 4.67 |
2000 45 Kg. 4.66 5.07 5.68 0.39
60 kg.. 5.47 5.69 6.40

1-fed=feddan=4200 m ?
2-Kentar =157.5kg.
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comresponding values of optimum rate of application (Ye) in equations 1-9,

presented in Table (6).

Table 5. =~ The polynomial equations expressing seed cotton yields —~
rates of nitrogen relations under different biofertilizers in

_ 1999 and 2000 seasons.
Treatments The poiynomial equations Eq. No.
{1999 season)
Non-inoculation Y = 0.804 + 1.842X — 0.170X? )
Rhizobacterein Y = 1.475 + 1.984X — 0.201X2 )
Nitrobein Y = 2.494 + 1.658X - 0.152C @
(2000 season)
Non- inoculation Y = 0.522 + 1.837X - 0.152¢ )
Rhizoacterein Y = 1.071 + 1.785X - 0.158%% (5)
Nitrobein Y = 2.099 + 1.658X — 0.149X%’ ©®)
(1999 + 2000 seascons)
Non- inoculation Y = 0.861 + 1.844 — 0.162X° %)
Rhizobacterein Y =1.278+1.872 - 0.177¢C )
Nitrobein Y = 2.297 + 1.656 — 0.150X° (9)
Xo=Control
X1 =15 kg N fed™
Xz = 30 kg N fed™
X3 = 45 kg N fed”’
X4 =60 kg N fed™

Y = Seed cotton yield kentarffed.

The retums Aed from the applied optimum rates of nitrogen under the
different biofertilizers were calculated and presented in Table (6). The results
indicated that return Xed by using Nitrobien (2776.44 L E.) was greater than that
obtained by Rhizobactrein (2485.64 LLE.) or by non-inoculation treatment
(2226.17 L.E.) in the first season. In the second season, the retum by Nitrobein
(2781.21 LEE.) was greater than that obtained by Rhizobactrein (2511.10 L.E.)
or by non-inoculation treatment (2493.09 LE.).

Regarding the net retums of nitrogen fertilizers under different
biofertilizers , Table (6) shows that Nitrobein biofertilizer had the greatest value
of net return for the two seasons .

The same Table shows, aiso, the retumns per each Egyptian pound (L.E.)
spent on each of the applied optimum rate of N under biofertilizer. In case of
Nitrobein, the returns were 17.54 and 19.28 L.E. /1 L.E. for the first and second
seasons, respectively. For Rhizobactrein, these retums were 17.14 and 17.00
L.E. 11 L.E. for the two seasons, respectively. In case of non- inoculation, these
retums were 14.73 and 16.70 L.E/1LE. for the two seasons, respectively.it
should be pointed out that the retums per feddan and net retums per feddan or
per one L.E. spent to fertilization, presented in Table (6),are caiculated by using
the obtainable yieldi.e., the yield due to the soil and that due to the applied
fertilizer with differentiation between both biofertilizers.
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Table 6. The maximum (Ymax), optimum (Yopt) yield of seed cotton, the optimum rate of nitrogen fertilizer, values of retums and net retums in
1999 and 2000 seasons.
: Yopt Price of fert, Toatat value of Return of Net ret,
Treatments =~ omas uf:::: ;o Xopt o S"';:’;‘;'l‘("“ price L Eunit T"'“ij;“ﬁ:i-’”‘“"‘ vieldatcontral  fert  Fertcost S TENT LB
wnlt/ fad.  MeRR/ upiy e S J/ Kenta : LE/fad.  LE/fag LE/Md 77" ILE
{1999 season}
, ozs‘ﬁ:;m 542 579 524 5.78 447.38 27.00 2585.85 359.69 22617 14148 208469  147M
Rhizobactrein 495 6.37 478 6.36 44738 27.00 2845.33 359.69 2485.64 137.06 2348.58 17.14
Nitrobein 5.45 7.02 5.25 7.01 447,38 27.00 3136.13 359.69 2776.44 14975 2626.69 17.54
(2000 season)
Non- 6.04 6.07 5.87 6.06 450.18 24.00 2728.09 23500 2493.09 14088 235231 16.70
inoculation
Rhizobactrein 565 6.11 5.48 6.10 450.18 24.00 2746.10 23500 2511.10 13952 237158 17.00
Nitrobein 5.56 6.71 5,38 6.70 450.18 24.00 3016.21 235.00 2781.21 137.12 264409 19.28
(1999 + 2000 seasons) .
Non- 5.69 592 5.52 5.90 448.78 25.50 264780 296 .64 235116 140.76 221040 15.70
inoculation
Rhizobactrein 5.29 623 5.13 6.22 44878 25.50 279141 296.64 249477 13885 2355.96 16.97
Nitrobein 5.52 6.87 5.33 6.86 448.78 25.50 3078.63 296.64 2781.99 143.92 2638.07 18.33

1 Unit of Nitrogen = 15 kg N / fad.
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