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ABSTRACT: Groundnut (Arachis hypogaea 1..) cv. Giza § dunng

two successive seasons was put under a field study in sandy soil at

Ismailia Agric. Res. Station to evaluate the effect of zinc (0, 10, 20

and 30 kg Zn SO, /fed. as Zn0, Znl, Zn2 and Zn3, respectively)

and boron (0, 1, 1.5 and 2 kg H;BOs/fed. as B9, B1, B2 and B3,
respectively) applied to soil in a split plot design on yield, yield
components, seed oil and nutrient contents. Available soil Zn and

B contents after harvest were determined. The obtained results

could be summarized in the following:

1- Available Zn or B in soil after harvest (average of two

seasons) was increased as a result of its increasing rate. The
Zn3 B2 treatment gave the highest available Zn or B value.

- Seed yield, pod yield and seed weight/plant (for the
combined data) increased significantly by increasing Zn or B
rate up to Zn2 or B3, respectively.

3- Seed oil content and oil yield were positively affected by Zn
or B application.

4- For combined data, Zn and B rates together didn't achieve
any significant increases for sced yield, pod yield, seed
weight/plant, seed dry matter and oil yield. The highest
value for the above characters was attained in Zn2 B2
treatment.

5- Zinc and B fertilization had a slgmﬁcant effect on the seed

" oil content for the combined data and the highest oil content

-~ occurred in Zn2 B2 treatment.

6- Zinc or B seed contents increased by increasing application

rates. The maximum value of Zn and B was recorded in Zn3
B3 treatment.
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7- Three multiple linear regression equations were given, the
first between seed yield and Zn and B application rates, the
second between seed vield and some studied variables and the
third between seed oil content and both available Zn and B in
soil after harvest and B content in seeds. Such equatlons were

significant(positive)
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IﬁTRODUCTION

Groundnut is considered one of
the most important legume and oil
crops cultivated in the new
rectaimed sandy soil in Egypt. It is
well known that the lack of macro
and micronutnents and low
orgamic mdtter are the main
characteristics of such soil. Many
investigators reported the
importance of zinc and/or boron
application for improving plant
growth and vyield attributes of
groundnut (Brar, 1980; Deshpande
et al., 1986, Pal, 1986, Revathy et
al, 1997 and Sontakey ef al,
1999), soybean (Patra, 1998) and
safflower {Abdel-Naim er al, 1990
and Negm ef af 1990).

The role of zinc in plant is due
to its requirement in the synthesis
of tryptophane " which is a
precursor of indole acetic acid and
the formation of this growth
substance is indirectly influenced
by Zn. 1t has also a role in starch

metabolism (Jyung et al, 1975)
and closely involved in N-
metabolism in plant (Price er al,,
1972) Zinc 1is an essential
component or activator for many
enzymes involved in
photosynthesis and hence has an
important role in early seedling
vigor {Graham and Webb, 1991
and Welch, 1995). Sarkar er al,
{1998) stated that application of
Zn and Mo gave the greatest effect
in increasing groundnut biomass
production, leaf area index, crop
growth rate and yield attributes,
resuliing 619 greater ped weld
over control. Lourduraj er al,
(1998) found that N, P and K
recommended rate fertilizers in
conjunction with Zn, B, Fe, Mn
and Mo produced the highest
groundnut pod yield.

As for boron, it plays a role in
plant metabolism and in the
synthesis  of nucleic  acid
(Koronowski, 1961 and Hundt er
al, 1970). Also, it is an important
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element for tissue development
and facilitates sugar translocation
(Gauch and Dugger, 1954). Wani
et al. (1988) reported that B-
enriched superphosphate was more
effective than P as a single
superphosphate  for increasing
groundnut nodulation, pod yield,
seed protein, oil content and oil
yield. Bhuiyan er al (1997)
mentioned that application of lkg
B/ha (042 kg B/fed) increased
groundnut nodulation and seed
yield.
Grewal er al. (1998) mentioned
that oilseed rape shoot and root
dry matter production and
chlorophyll content of fresh leaf
tissue were significantly
influenced by Zn and B ‘supply at
early vegetative growth in a sand
culture. Moreover, Murthy e/ al.
(1999)  revealed  that Zn
application at 25 to 50 kg Zn/ha
(10.5 to 21 kg Zn/fed), depending
on soil type, increased sunflower
and sesame yields, whereas, B at
0.2-0.5% soil application
increased sunflower oil seed yield.
The present study was initiated
to evaluate the effectiveness of Zn
and/or B application on groundnut
yield, vield components, seed oil
and nutrient contents and their

- available form in soi! after harvest .

in sandy soil.
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MATERIALS AND METHODS

Two field experiments were
carmied out in two successive
summer seasons 2000 and 2001 at
Ismaihia Agricultural Research
Station Farm,Ismailia Govemnorate.
Representative soil sample(0-30
cm) before each season was taken
to determine some physical,
chemical and nutritional properties
(Black, 1965) as shown in Table
{1). Available N, P and K were
extracted by 2 N KCl, 0.5 M
sodium bicarbonate solution and
IN ammonium acetate, respectively,
and determined according to Black
(1965).  Available Zn  was
extracted by DTPA (Lindsay and

Norvell, 1978) and determined
using atomic absorption
spectrophotometer. Available B

was extracted by hot water and
determined by azomethine-H
colorimetric method (Gaines and
Mitchell, 1979).

A split plot design with three
replicates, having a plot area 3 x
3.5 m’, was used. Each experiment
consisted of four Zn levels, i.e. 0,
10, 20 and 30 kg ZnSO,. THO/fed.
(0, 2276, 4552 and 6828 kg
Zn/fed., respectively) namely Zn0,
Znl, Zn2 and Zn3 as main
treatments and the sub treatments
included four B levels, 1.e. O, I,
1.5 and 2kg H;BOs/fed. (0, 0.175,
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0262 and 035 kg B/fed., applied as soil application in two
respectively) defined as B0, B1, doses 30 and 45 days after sowing,
B2 and B3. Zinc and boron were

Table (1): Some properties of the studied soil in the two seasons.

Particle size distribution (%) | 2000 season | 2001 season
C. sand 59.60 - 60.01
F. sand 30.00 28.90
Silt 7.50 7.15
Clay 2.90 3.94
Texture class Sand Sand
Some available macro and micronutrients (ppm):
N 20.00 22.06
P 5.00 393
K 55.76 4975
In 0.75% 0.80*
B 0.25* 0.34*
Soil water extract (1: 5) : f
EC (dS/m) 0.89 1.01
Soluble ions (me/100g soil)
Ca™ 1.38 2.01
Mg™ 0.85 0.93
Na' 2.01 3.00
K' 0.07 0.08
CO5y - -
HCOy 0.30 025
cr 1.80 2.70
SO.” 2.21 3.07
pH(1:2.5 soil water susp.) 8.04 7.91
CaCO; % 0.67 0.85
OM % 0.43 0.51
*critical level of available Zn and B in soil:
- Zn (1-2ppm) after Lindsay and Norvell (1978)
- B (0.5 ppm) after Balba(1980)
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Phosphorus and  nitrogen
fertilizers were added to all plots
before sowing at the rates 30 kg
P,Os/fed. as superphosphate and
10 kg N/fed. (as a starter dose) in
the form of ammonium sulphate.
Potassium fertilizer was applied
before flowering stage with a level
of 48 kg K,O/fed. as potassium
sulphate. = Groundnut seeds
(Arachis hypogaea L.) cv. Giza S
were sown after soil preparation.
All agricultural practices were
done as recommended in such
location.

At maturity, two rows of each
plot were harvested, air dned, then
pod vyield, seed vyield, seed
weight/plant, 100 seed weight and
seed dry matter were recorded.
Seed samples were dry ashed to
determine Zn and B as previously
mentioned. Oil seed content was
determined using Soxhlet method
(AOAC, 1990}). Soil samples were
analyzed to obtain available Zn
and B after harvesting.

Analysis of variance was done
according to Snedecor and
Cochran (1980). The combined
analysis of the two seasons was
used to calculate the simple
correlation coefficient and
regression analysis as described by
Joseph et al {1992}
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RESULTS AND DISCUSSION

. It must be taken into
consideration that the initial
available- zinc and boron in the
studied soil are below the critical
level, as shown in Table (1), that
may respond 1o their soil
application
1.Effect of Zn and B treatments
on their availability in soil after
harvest:

The average values of Zn and B
in soil for both the two seasons
(Table 2) indicated that Zn values
were increased up to Zn3
treatment. This result agrees with
the findings of Rehm et al. (1984);
Davis and Shuman (1993); Jessica
and Shuman (1993); Dahdoh
(1997);, Patnaik and Raj (1999);
Jahiruddin er al. (2001); Radwan
et al. (2001) and El-Tapey and
Hassan (2002) who showed that
available Zn was significantly
n some Egyptian soil,

increased 1

te i

when treated with Zn application,
as compared to the control. Zinc
values as affected by B treatments
had no difference, ie nearly
constant. The interaction effect
cleared that the Zn3B2 treatment
gave the highest available Zn
value. Additionally, there was a
positive simple  correlation
between Zn apphcation and
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Table (2): Available Zn and B (ppm) in soil after harvest as
treatments in the two seasons.

influenced by different

Nutrient In Ino Inl Zn2 Zn 3
. Mean
2000 | 2001 Jnean 2000 | 2000 [mean 2000 [ 2001 ynean | 2000 | 2001 ’rnenu
B
Bo 065 085 075]090 ] 130 110135165150 ] 146 [ 160 ] 153 ] 122
B1 070 oonfos0 o093l 127 Trio] 127 1a3[ 145 150 [ 1.72 | 1.6t 1.24
Zn B2 062 |08 0751100 v32 | 121 [ 122 ]158}140 [ 157 ] 1.73] 165 125
B3 po8 f0oo2 (080 [120 1 142 [ 130 [ Vas[145(13s 149171 [ 160 127
| Mean | V06 [ 08 [0T8 [ 103 | 133 T LI8| 1.27 [ 1581143 | 151 | 169 | 1.60
Bo 030 040 0351052 ] 060 | 0561 044 [056(050 (042 [ 048t 045 | 042
Bl 056 | 064 {060 [ 048 [ 054 | 051 | 049 [055[052 060 | 0.70 { 065 | 0.57
B B2 0,55 [ 075 ] 0,65 [O6R | G792 [ 070 [ 060 {0721 0.66 | 0.75 | 0.85 | 0.80 | 0.7¢
B3 gzl o83 loTlon | 679 JoTsjo7 JoRtlo7s 070|080 ] 0751 076
Mean | 053 {065 [ 0501060 | 056 {0631 056 |0.661061 1§ 062 [ 071 | 0.67
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available Zn in soil after harvest
{r= 0.93*%).

Regarding available B in soil,
its values were affected, t0 some
extent, by Zn levels, Moreover, B
values were increased with
increasing B rate up to. B3
treatment. These results stand in
agreement with the findings of
Sakal et al. (1999) and Jahiruddin
et al. (2001). Mortvedt and
Giordano (1967) revealed that,
under arid condition, the retained
Zn and B in soil when applied was
greater than that under leaching
condition due to their easily
removing from soil in the latter
one. It's worthy to mention that
our experiment was watered using
trickle irrigation which reduced
the loss of such nutrients from soil
surface as well as minimizing their
migration through soil profile. It
was able to be seen that Zn3B2
treatment owned the highest
available B value. Moreover, there
was a positive simple correlation
between B addition and available
B in soil after harvest (r= 0.91**).

Rz toos=0ss
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2. Effect of zinc treatments on:
2.1. Yield and yield components:
According to the obtained data
of the first, second and combined
seasons (Table 3), Zn addition
resulted in a significant increase in
groundnut seed yield, pod yield
and seed weight/plant up to Zn2
treatment. The 100 seed weight
showed insignificant increase as a
result of Zn application.
Such increase in groundnut seed
yield may be due to the low
available Zn content in soil
(0.75ppm) and the vitial role of Zn
in plant growth as previously

mentioned (Price er al, 1972,
Graham and Webb, 1991 and
Welch, 1995).

These results are in a good

connection with those reported by
Revathy er al. (1997); Sarkar et al.
(1998) and Sontakey ef al. (1999)
on groundnut.

Dahdoh (1997) reportied that
addition of Zn  increased
significantly broad bean yield

(shoots and seeds) where the
highest increase was associated
with 20kg ZnSO,/fed. addition in
sandy soil.

2.2. Seed dry matter and oil

content:

The Zn addition was also more
effective for increasing seed dry
matter, oil percent and o1l yield
among the two seasons and
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Table (3): Groundnut seed yield, pod yield, seed weight/plant and 100 seed weight as influeniced by
Zn and B applications during two seasons and combined analysis.

Main effects Seed yield Pod yield Seed 100 seed weight
and (kg/fed.) (kg/fed.) weight/plant(g) ®)
interaction
2000 2001 Comb, 000 20m Comb., 2000 2001 | Comb. | 2000 2001 | Comb.
Zn SO4(kg/Ted)
Z:no 556.07 | 54274 | 549.40 | 860.14 | 83827 | 84921 | 24.79 [24.90 | 24.85 [74.12 | 7321 | 7367
Znil 64206 | 609.76| 62591 | 988.18 | 93822 | 963.20 | 29.01 [29.14 | 29.07 |72.90 | 75.08 | 73.99
Zn2 839.80 | 835.31| 837.56 {128328|1275.99(1279.63 | 37.41 [37.11 | 3726 {7495 | 78.39 | 76.67
Z.n3 649.39 [ 628.52] 63896 | 99782 | 964.36 | 98109 | 28.99 [28.92 | 28.95 [76.13 | 7465 | 75.39
LSD st 0.05 level| 9089 | ®R9.76 | 5688 | 11169 | 134.16 | 8363 | 409 |424 | 262 |NS | NS NS
H;BO; (kg/fed.)
BO 582.45 | 640.14| 611.29 | 87685 | 963.39 | 92012 | 25.94 ]25.75 | 2585 [12.23 | 72.57 | 7240
Bi 679.58 | 632.97| 656.28 [104924| 977.22 [101323 | 30.43 [30.53 | 30.48 [70.20 | 73.53 | 71.86
B2 73023 | 647.581 68891 |1132.15]1003.99 {1068.07 | 32.55 [32.38 | 32.47 [79.05 | 79.51 | 79.28
B3 | 69506 { 695.64] 695.35 [1071.18[1072.23 {1071.71 | 31.28 [31.39 | 31.34 [76.63 | 7573 | 76.18
LSD at 0.05 level | 57.14 | 4821 | 3642 | 8508 | 7504 | 5526 | 2.32 [2.16 | 155 NS | 264 | 266
Interaction: NS | NS NS | NS | NS | N§ NS |[NS | NS [NS | NS | NS
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combined data (Table 4). These
results are similar to those
obtained by Abdel-Naim et al
(1990), Negm ef al. (1990) on
safflower and Moussa et al (1996)
on peanut. Patil ef al. (1983) stated
that Zn application increased the
rate of DM accumulation and crop
growth rate in groundnut plants
between 30 and 60 days after
sowing. Also, Khurana and
Chatterjee (2001) reported that oil
percentage in sunflower seeds
increased by increasing Zn
concentration up to 0.65 ppm,
meanwhile, at 6.5 ppm Zn or more
it decreased.

3. Effect of boron treatments on:
3.1. Yield and yield components:
Data presented in Table (3)

showed significant differences
between B levels for seed yield up
to B3 treatment in the first season
and combined data; whereas, in
the second season significant
difference occurred between B3
and each of B0 and B1 application
rates.

Boron application rates resalted
in a gradual increase in pod yield
up to B2 rate in the first season
and up to B3 in the second one and
combined data.

As for seed weight/plant,
significant increases could be
detected in both seasons and

combined data up to B2 treatment
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as compared to the control
Concerning 100 seed weight,
results indicated a positive
significant effect in the second and
combined data up to B2 treatment
over control.

The positive effect of B
application on groundnut yield and
yield components is in harmony
with that obtained by Brar ef al.
(1980); Shinde and Kale (1985),
Jiang et al. (1994) and Rashid ef
al. (1997) on groundnut and
Bhuiyan ef al. (1998) on chickpea.
In this respect, Saxena and
Mehrotra (1985) mentioned that
adding 5.6 kg borax/ha (2.35 kg
borax/fed.) showed a significant
groundnut yield when grown on
sandy loam soil, however, 100
seed weight didn't affected.
Bhuiyan ef al. (1997) stated that 1
kg B/ha {0.42 kg B/fed.) increased
groundnut nodulation and seed
yield. o

The response of B application
may be due to the iow availabie
content of B in so0il (0.25 ppm) and
the essential role in plant as
mentioned before (Gauch and
Dugger, 1954, Koronowski, 1961
and Hundt ef al., 1970).

3.2. Seed dry matter and oil

content: :

As shown in Table (4),
increasing B ievel had significant
positive effects on seed dry matter
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Table (4): Groundnut seed dry matter, oil content and oil yield as influenced by Zn
and B applications during two seasons and combined analysis.

Main eflects Seed dry matter oil Oil yield
and (kg/fed.) % (kg/fed.)
interaction
2000 [ 2001 | Comb. | 2000 | 3001 | Comb. | 100 [ 2001 | Comb.
Zn SO (kg/fed) _
Zng 456.33 (44769 | 45201 [ 4232 | 4193 | 42,12 | 19302 | 187.72 | 190.39
Znl 52456 [S0068 | 312.62 | 4364 | 4284 | 4324 | 20892 ] 21449 | 22166
Zn2 68307 1653.16 | 668.13 | 4428 | 4372 | 44.00 | 30246 | 285.56 | 29397
nd 53124 |51329 | 52226 | 4349 | 4289 | 4319 | 231.04 | 22015 | 22556
LSD at 0.05 fevel | 6542 |75.71 | 4455 | 084 | 065 | 051 ' 2955 | 3022 | 1882
H;BO; (kyy/fed)
BO 47786 (52488 | 50037 [ 42.75 | 4225 | 42.50 | 20429 | 221.7% | 21308
Bi 55865 |520.55 | 539.60 | 4338 | 42.51 | 424 | 242.34 | 22129 | 23170
B2 588.35 1522.97 | 555.66 | 43.83 |- 4326 | 43.54 | 257.87 | 22624 } 241.93
B3 570,34 {54640 | 55837 | 4375 | 4336 § 4356 ) 24952 | 236.92 § 24323
LSD at 0.05 level | 4580 | NS | 2951 | 063 [ 031 | 050 [2251 [ NS | 1342
interaction: NS | NS NS * * * NS | NS | NS
*Significant
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and oil yield in the first and
combined seasons and on oil
percent in both seasons and
combined data. This result was
supported by Wani ef al. (1988);
Jiang et al (1994) on peanut;
Murthy ef al. (1999) on sunflower
and Srivastava ef al. (1999) on
lentil. On the contrary, Saxena and
Mehrotra . (1985) stated that
application of 5.6 kg borax /ha
(2.35 kg borax/fed.) showed no
effect on groundnut oil content.
4. Interaction effect on:

4.1.Yield and yield components:

The interaction effect (Table 3)
showed that Zn + B application
rates didn’t achieve any significant
increases in seed yield, pod yield,
seed weight/plant and 100 seed
weight in both seasons and
combined data. The highest values
for the above charagters were

attained in Zn2 B2 treatment. The:
increases in seed yield and its-

componenis due to Zn and B.

application are supported by Brar-

et al (1980); Pal (1986);
Lourduraj (1998) and Sarkar ef al.

(1998) on groundnut. Srivastava et

al. (1999) found a positive lentil

seed yield response 10 2 kg Zn/ha
application, but there was a

negative response in going from 2-

4 kg Zn/ha (0.84-1.6 kg Zn/fed.) at

high B ievels (1-2 kg B/ha equal to
0.42-0.84 kg Blfed.)
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4.2, Seed dry matter and oil

content:

Table (4) showed insignificant
differences among Zn + B levels
in seed dry matter and oil yield in
both seasons and combined data,
while the interaction had a
significant effect on ol % only
(Table 5). - )

The data given in the previous
table showed that the interaction
between Zn and B fertilization was
significant in both seasons and
combined data, indicating that
plants received 20 kg ZnSO4
coupled with 1.5 kg H;BOs/fed.
gave the highest oil % for both the
two seasons and combined data.
Similar results were reported by
Jahiruddin e al. (2001) who found
that soybean dry matter yield was
not significantly influenced by Zn
and B additions to soil, but their

‘toncentrations increased significantly

in plant tissues.
S-Zince or B-rates, groundnut
sced yield and its

attributes relationship:

5.1.Simple correlation analysis:
" Using the data of the two
scasons, Table (6) reveals that Zn
rates were  positively and
significantly correlated with each
of seed yield, pod yield and seed
weight/plant, but there appeared
an insignificant correlation with
100 seed weight. On the other
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Table (5): Oif percentage of groundnut seeds as inflzenced by Zn and B feﬂilizers in two
seasons and combined analysis.

Tl‘realmentsl 7n o Zn 1 Zn?2 In3
, 2000 200F Comb 2000 2001 omb 2000 {2001 [Comb | 2000 001 Comb
BO A1 41 (4124 4118 1 4317 | 429 | 43.03 | 4357 [4320]43.39] 4315 [ 165 | 4240
B1 42,43 (41717 4207 | 43.56 | 4:.32 | 4294 | 44.14 {43381 43.76 | 43.41 | 4262 | 43.02
B2 4277 4156 4217 | 4381 | 4282 | 4332 { 44.73 [44.75| 4474 | 44.00 | 4391 | 4396
B3 4296 14320| 43.08 | 45.01 J_43.31 43.66 | 44.66 |43.57)44.12 ] 4338 | 4337 ] 4338
LSD at 0.05 for:

2000 season =1.20

2001 season = 1.60

combined analysis = 0.92




Zagazig J.Agric. Res., Vol .31 No.(1) 2004

hand, data showed that there was a
positive near perfect correlation
between seed yield and each of
pod yield and seed weight/plant
and also between pod vield and
seed weight/plant. As well as, a
positive and significant association
between each of seed yield, pod
yield with 100 seed weight.

As for correlation between B
rates and each of previous
characters, data revealed a positive
and highly significant correlation
between B rates and each of seed
vield, pod vield, seed wt/plant and
100 seed weight. Besides, a
posttive and strong correlation was
found between seed yield or pod
vield with seed weight/plant,
while, there was a positive near
perfect correlation between seed
yield and pod yield. In the light of
the previous results, it could be
concluded that each of seed yield,
pod yield, seed weight/plant and
100 seed weight was more closely
correlated with B rates than Zn
ones. While, each of pod yield and
seed weight/plant which
associated with seed yield was
more closely correlated with Zn
rates than B ones.

5.2. Simple linear regression
analysis: :

Results calculated from the data
of the two seasons (Table 7, fig. 1
and 2) revealed the simple linear
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regression equation for each of
seed vyield, pod vyield, seed
weight/plant and' 100 seed weight
with B or Zn rates (with the
exception of 100 seed weight due
t0 Zn rates). All the predictive
equations due to Zn rates were
significant (0.05 level) and highly
significant due to B rates. Also,
the simple linear regression
equation :for each of pod yield,
seed . weight/plant and 100 seed
weight along with seed yield were
highly significant. 1t is clear from
the same table that the relative
contribution (r’) of Zn or B rates
in the variation of seed yield, pod
yield and seed wt/plant was 22.56,
22.75 and 23.9] for Zn rates and
33.52, 4529 and 62.73 % for B
rates, respectively. Thus, it could
be observed that B rates were
more fitting than Zn ones in
estimating the previous dependent
variables.

5.3. Expected seed yield due to
Zn and B rates:

From the multiple linear
regression analysis for the average
of the two seasons, an equation
was computed to evaluate the
importance of Zn rates as ZnSO,
in kg/fed. (x;,) and B rates as
H3BOs in kg/fed. (x) in predicting
groundnut seed vyield (Y) in
kg/fed. as follows:

V= 531.398 + 2.723X; + 81.563X;
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Table (6): Simple correlation matrix beiween Zn or B rates and
each of groundnut seed yield and its attributes.

X 5 | Seed weight/plant
X ¢ | 100 seed weight

Variable X3 X4 Xs Xs
X: In-rates 0.475*% (0477* {0489*% | 0.297 A
X3 |Seed yield 0.995%%| 0.972**| 0.550%*
X, |Pod yield 0.096%*( 0.538%*

0.531**

X; B-rates
X3 | Seed yield
X | Pod yied

X s | Seed weight/plant
X ¢ | 100 seed weight

0.579%* | 0.673**; 0.792%%| 0.549**
0.980**| 0.702*%| 0.575**
0.768%*| 0.572**

0.713**

= 24 ; r(222..05r0.404; l‘a.zzabl)se.sls(mr perfect correlstionice.r=0.95, strong

corvelationie. r—0.7-0.95)

Table (7): Simple linear regression equations expressing
groundnut seed yield and its attributes due to Zn or B.

Dependent variable | Predictive equation Relative
contribution
() %
Due to 7n rates
Seed yield v=591.33 +485X 22.56
Pod yield vV=91130+7.13 X 2275
Seed weight/plant §=2691 +021X 2391
: Due to B rates

Seed yield ¥ =61651+4221X 33.52
Pod yield v =927 86 + 80.46 X 4529
Seed weight/plant v=2668 + 301X 62.73
100seed weight v=T187 + 272X 3014
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Fig( 1}): Simple linear regression equations of groundnut seed

yield and

its attributes due to Zn rates.
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Fig (2):Simple linear regression equations of groundnut
seed vield and its attributes due to B rates.
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Where:

Xy = ZnSO04: 0-30 kgffed; X, =
" HaBO;: 0-2 kg/fed.

This equation was significant.
There was a highly significant

multiple  correlation  existed
between the above  three
mentioned variables (R= 0.541*%)

The relative contribution (R*%) of

the two variables in seed yield was

29.27%, this means that 29.27% of

the variation in seed yield was

attributed to the effect of Zn and B

rates, while the residue (70.73%)

was due to other variables not

included here.

6. Effect of Zn and B treatments
on their contents in
groundnut seeds:

Plots relieved Zn addition levels
(Table 8) illustrated that comtent
{ppm) of seeds for the average of
two seasons increased up to Zn3
treatment which took the same
trend of Zn content in the soil, due
to the rice of available Zn in those
plots. In this respect, Patil et al.
(1983), on groundnut; Singh and
Singh (1983), on wheat; Patnaik
and Raj (1999), on rice and
Dahdoh and Moussa (2000} on
broad bean, pointed out that Zn
uptake in plots treated with Zn was
positively significant more than
- control plots. The effect of B
levels on Zn values of groundnut

seeds and the interaction effect -
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were affected and the highest

value was appedred in Zn3 B3

treatment. Moreover, there was a

positive  simple  correlation

between Zn in groundnut seeds
and available Zn in soil after

harvest (1 = 0.64%).

Boron values were slightly
increased as affected by Zn
treatments as found by Grewal e/
al. (1998) who reported that
increased Zn supply enhanced B
uptake in oil rape vegetative
growth.

There was an increase in B
values with increasing B levels.
Also, the interaction treatments
were affected and the highest
value was noticed in Zn 3 B3
treatment. As related to this point,
many investigators indicated that
soil B application increased B
concentration in grains and seeds
(Singh and Singh, 1984 on barley,
lentil and barely; Jiang er al., 1994
on groundnut and Sakal et al,
1999 on maize and lentil). In
addition, there was a positive
simple  correlation  between
available B in soil after harvest
and B content in groundnut seeds
(= 0.77%).

7. Statistical relation between
seed yield, oil content and
studied variables:

Another two multiple linear
regression analysis were carried



Table (8): Zinc and B (ppm) contents in groundnut seeds as influenced by different
treatments in the two seasons,

Rifaat, et. al.
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Nutrient In Zno Int In2 Zn3
content . At
2000 | 2001 fnean | 2000 | 208t |mcan | 2000 | 2001 jnean | 2000 | 200f |jmenn Mean
B ‘
Bo | 508|532} 520 {586 614 | 600 636|664 650 625 | 6754 650 | 60.5
Bl 5591601580584 | 61.6 | 600 | 645 | 675|660 ] 652 | 668 | 66.0 | 62.8
Zn B2 | 545575 560]595] 625 | 61.0 | 628 [672[650 | 649 | 67.1 | 660 | 620
B3 [ 565595580588 632 |61.0]625 655|640 656 | 684 | 670 | 625
Mean | 54.4 | 57.6 | 560 | 588 | 62.2 | 60.5 | 63.4 | 666|650 | 64.5 | 67.5 | 66.0-
Bo | 185[215]200| 168 192 | 180 | 186 | 21.4[200 | 165 { 195 | 180 | 190
Bt |95t 2252102137} 227 [ 220 | 217 [243{230 | 208 | 232 | 220 | 220
B B2 2331267 [250{ 224 256 | 240 | 235 (265|250 ] 247 [ 273 | 260 | 250
TIOR3 | 250 [T AT 270 [ 245 [ 27.5[ 260 | 266 | 294 | 280 | 265
"Mean | 213 | 247 | 328 | 216 | 239 | 228 | 22.1 | 249|233 | 222 | 249 | 235
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out on the average of the two

seasons to obtain two regression

equations, the first one between
seed yield and some studied
variables was:

V= 280.43 + 18.99X; + 1.55X; —
6.67X3 + 58.17X4 — L.5Xs —
221.69X, + 3.55X,

Where

Y= seed yield (421.63 -913.03

kg/fed.).

X; = seed weight/plant (21.02-

4238 g).

X; = 100 seed weight (63.02-
81.62 g).

X3 = oil % (41.48-44.92).

X4 = Zn in soil (0.75-1.78 ppm).
Xs = Zn in seeds (53.20-68.40
ppm).

Xs = B in soil (0.45-0.81 ppm).

X7 =B in seeds (19.20-28.00ppm).
The independent variables

represented  92.62%  (relative

contribution, R*) of the total
variance for groundnut seed yield

andthe rest"a."“ ('7 130/\ was 4 A 1o

to other excluded vanables not

determined. A highly significant
multiple correlation was appeared

(R=0.96**).

R (2401005 ~0.530 R4,44)0.05=0.397
0.01 = 0.592 " 0,01 =0.470
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For the second regression
equation, it’s important to mention
that all the triple, tetra ahd penta
combinations between oil content
(Y) and both Zn and B in soil and
seeds. The best nultiple regression
equation was:

V= 3546 + 1.58X, — 4.04X +
0.29X,

The relative contribution (R%) was
50.4%. Also, there appeared a
highly  -significant  multiple
correlation (R= 0.71*%*). It was
noticed that the above two
predictive equations were
significant.

R 3.450.05-0353
0.01 = 0.430

From the aforementioned
presentation, it could be deduced
the favourable effect of Zn and B

Frrtilimntime v A
olungaucn on yuuuu.uut yuwu

on sandy soil to support acceptable
yield and yield quality, taking into
consideration the clear individual
effect of B.
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