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ABSTRACT

Two field experiments were carried out at Ismailia Agriculture Research
Station, Agriculture Research Center (ARC) during the two successive summer
seasons, 2004 and 2005.

The main target of these experiments is evaluating the effect of foliar
application of boron, zinc, manganese or iron on seed and pod yields, some yield
components as well as nutrient status, oil and protein contents of peanut seeds.
Boron was added at rates of 75, 150 and 300 mg B/L as boric acid. Zinc,
manganese or iron was applied at rates of 150, 300 and 600 mg nutrient/L in the
EDTA form.

Data obtained could be summarized as follows:

1. Peanut seed yicld and most of the investigated yield components in both
seasons as well as pod yicld in the first season were significantly increased
with B, Zn, Mn or Fe foliar nutrition. The highest values were attained by the
foliar spraying with 600 mg/L Fe¢ or Zn, 300 mg/L Mn and 150 mg/L B, ina
descending order.

2. Foliar nutrition of B and Mn, up to 150 and 300 mg/L, respectively
significantly enhanced seed N, P and K uptake in both seasons then the
uptake declined by increasing B and Mn levels. Raising the concentration of
spray solution of Zn and Fe up to 600 mg/l increased the values of all
nutrients uptake except P-uptake which was not in line with increasing Zn
and Fe rates . :

3- B-foliar application increased seed B and Mn uptake and decreased Zn, Fe
and Cu uptake. Zn-foliar spraying significantly enhanced Zn, B, Mn and Fe
in seeds, however Cu uptake took an opposite trend. Spraying the plants with
Mn and Fe increased uptake of the other micronutrients but antagonistic
relationships were observed between Mu or Fe spraying and uptake of Zn
and Cu.

4- Foliar feeding with the micronutrients under investigation significantly
increased oil and protein contents in seeds. The treatment of 300 mg B/L
gave the highest value of oil in seeds and the treatment of 600 mg Fe/L. gave

“the highest value of protein in seeds.
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Thus, under sandy soils conditions, spraying with concentrations of 600
mg Fe, 600 mg Zn, 300 mg Mn and 150 mg B/L at 30 and 45 days old of peanut
plants gave the highest yields of peanut pods and seed and achieved a balance
between macro- and micromutrients in plants and the best seed nutritive, oil and
protein contents.

INTRODUCTION

Peanut (drachis hypogaea L.} is the world fourth source of edible oil and
the third important source of vegetable protein. Yet, it is one of the most
important legume and oil crops cuitivated in newly reclaimed sandy soils.

" Increasing ‘the fertility potential of sandy soils for high preductivity of
peanut requires a proper fertilization policy particularly with regard to
micronutrients, where their deficiencies under these conditions are widespread
and considered yicld-limiting factors. In this concern, foliar application of
micronutrients was successfully used for correcting their deficiency in crops. El-
Fouly et al. (1995) stated that application of micronutrients foliarly can increase
the yield of crops by an average of 22%. Concemning peanut crop, Saad ef al.
{1989) showed that addition of 0.1% aqueous zinc sulphate foliarly significantly
increased the number of pods as well as weight of pods and seeds/ plant. Sudarsan
and Ramaswami (1993) reported that spraying peanut plants with ZnSQO, and
borax increased seed yield and nutrients contents in seeds. Awad et al. (1994)
found that pod yield of peanut was increased due to seed coating with Zn, Mn, Fe,
Cu, B and Mo. Jiang et al. (1995) stated that average increases of peanut yield
du¢ to applying ZnSQO,, Fe-EDTA and B were 13.9, 12 and 8%, respectively.
Singh (2001) observed that losses in groundnut yield caused by Fe, Zn and B
deficiencies were 15, 16 and 19%, respectively.

Therefore, the current investigation was designed to evaluate the effect of
foliar spray with different levels of Fe, Zn, Mn and B on pods and seed yields and
yield components as well as contents of.sced nutrients and oil and protein of peanut
plants grown in a newly reclaimed sandy soil, under sprinkler irrigation system.

MATERIALS AND METHODS

Two field experiments were carried out in two successive summer
seasons, 2004 and 2005, at Ismailia Agriculture Research Station, Agriculture
Research Center. These trials were designed to study the effect of three levels of
Fe, Zn, Mn or B on pod and seed yields and yield attributes as well as oil, protein
and nutrient contents of the seeds of peanut plants (4rachis hypogaea L.) Cv.
Giza 5. Fe, Zn or Mn was added at rates of 150, 300 and 600 mg of element in the
EDTA form/L of spray sclution. Boron was applied at rates of 75, 150 and 300
mg B/L in the form of boric acid. A non-fertilized treatment (Control), sprayed
with water was also carried out. Therefore, there were 13 treatments (4 elements x
3 levels + control treatment).
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Representative soil samples (0-30 cm) were taken from the experimental
field before the cultivation for the two seasons {0 determine some soil properties
(Table, 1), as described by Black (1965). Soil availabie macromutrients were
determined by methods cited by Chapman and Pratt (1961); and seil available Fe,
Mn and Zn were determined by the DTPA method of Lindsay and Norvell
(1978). Soil available B was extracted by hot water and determined
calorimetrically (Wolf, 1971).

Table (1): Characteristics and available nutricnts of soil of the experimental
sites in 2004 and 2005 summer seasons.*
I- Soil characteristics:

Particle size distribution
Season |Coarse sand| Fine sand Silt Clay. Texture
(%) (%) (%) (%) class
2004 76.86 17.40 3.22 2.52 Sand
2005 75.20 16.29 4.58 3.93 Sand
Chemical analysis
ason  PH cacod om | E Soluble cations Soluble anions
BN 2w (GO0 TR joca]  (mell) (me/L)
Spension) }Ca‘ 31)}(‘” COsk CO-_ Cr ()4z
2004 7.73 i.35 1 021 1.03 H.56{2.515.040.23 — [4.43 2.843.07
2603 8.11 i.58 | 0.26 1.23 16.13]2.64B.130.37 -~ [4.12 .524.68
I1. Available nutrients (mg/kg):
Season Macronutrients Micronutrients
N P K Zn Mn Fe B Cu
2004 23.0 4.9 49.0 0.6 1.0 3.0 0.37 0.35
2005 28.7 5.7 34.5 0.9 1.2 4.1 0.29 0.51

*EC and soluble ions in saturation extract, extractants of available nutrients are: KCL (for N),
sodium bicarbonate (for P), ammonium acetate (for K), DTPA (for micronutrients).

The experimental design was a randomized complete blocks with four
replications having a plot area of 10.5 m® which contained five ridges each of 3.5
m in length and 0.6 m apart. Peanut seeds were sown on the 15™ and 20" of April
in the 1™ and 2™ seasons, respectively in hills so as to have plants after thinning
spaced at 10cm apart. P-fertilizer was applied before planting at a rate of 30 kg
P.Os/fed as calcium superphosphate (15.5% P,0s). N was applied at a rate of 30
kg N/fed as ammonium sulphate (20.6% N) however, K was added at a rate of
100 kg K;0/fed as potassium sulphate (48% K;0). Both N- and K-fertilizers were
applied in two equal doses, at planting and one month later.

A sprinkler irrigation system was used to irrigate the crop. The usual
agronomic practices of growing peanut plants were done. Spraying was
performed twice, at the vegetative stage (30 days after sowing) and at beginning
of flowering (50 days after sowing) at a rate of 300 L/fed in each spray. At
harvesting (130 days after sowing), a representative sample of 5 plants was taken
from cach plot to determine: pods number/ plant, pods and seed weight /plant and
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sced index. Yield of pods and seeds /fed was calculated on the basis of the yield
of the three middle rows. Concentrations of macronutrients and micronutrients in
seeds were determined according to methods cited by Chapman and Pratt {1961)
and Wolf (1971). Concentration of oil in seeds was done according to A.O.A.C.
(1970). Seed protein percentage was estimated by multiplying the corresponding
values of N% by 6.25.

Data were statistically analyzed according to Snedecor and Cochran (1982).
Means of treatments were compared using the L.S.D. test at 5% probability,

RESULTS AND DISCUSSION

1- Effect on yields of pods and seeds and their components:

Pods and seed yields and their components (number of pods/ plant, pods
and seed weight/ plant and seed index) as affected by foliar application of the
micronutrients under investigation are presented in Table (2). Data show that
spraying the peanut plants with any of B, Zn, Mn or Fe significantly increased
sced yield in the two growing seasons. The effect concerning pod yield was
positively significant, particularly in the first scason. Shelling percentage and
pods components, (except sced index) showed positive significant response in
both seasons. In this concern, spraying the plants with the medium level of either
B or Mn, and the highest level of either Zn or Fe attained the highest values
caused by either element. Comparing the effect of nutrients, iron foliar spray
recorded the highest positive impacts followed by Zn, Mn and B in a descending
order. The superiority of Fe-treatments compared with the other reflects its
importance. It mainly occurs in chloroplasts and heme and nonheme proteins; and
is involved in the mechanism of photosynthetic electron transfer as well as in
nitrate and sulfate reduction. The ions of Fe’" and Fe’* have catalytic and
siructural roles. Therefore, Fe promotes the growth of green parts and
conscquently produces high yields of pods and seeds (Marschner, 1998 and

" 'Nassar ef al. 2002). On the other hand, the positive response of peanut plants to B

application reflects the low content of available B in the soi! (Table, 1). Boron has
essential roles in plant metabolism, synthesis of nucleic acids, tissue development
and sugar translocation facility (Marschner, 1998). The increases in peanut pods
and seed yields due to Zn foliar application reflects its positive effect on leaf
chlorophyll content, photosynthesis and reproduction (El-Sayed and Abo El-

" Nour, 1998). Zn aiso has an important role in the synthesis and level of

tryptophan (precursor of the indol acetic acid, JAA) and activation of enzymes
involed in the synthesis of TAA (Salisbury and Ross, 1992 and Nassar ef al,
2002). In addition, the positive effect of Mn reflects its importance in acting as a
bridge between adenosen triphosphate “ATP” and enzyme complexes and in
activating a number of enzymes in the tricarboxylic acid cycle (Clarkson and
Hanson, 1980 and Nassar ef al., 2002) .

The current resulis of the positive effect of foliar spray with Fe, Zn, Mn
and B on the yields of peanut pods and seeds and their attributes are in a good
agreement with those reported by Sudarsan and Ramaswami (1993); Sarkar et al.
(1998); Singh (2001) and Rifaat et al. (2004).

2006



Table (2): Effect of micronutrients spray treatments in different concentrations on yields of pods and seeds as well as their

components during the two studied seasons.*

. Pods weight Seed weight . Pods weight Seed weight | Husk weight .
Treatment | Pods No./plant (g/plant) (g/plant) Seed index (g) (kg/ted) (kg/fed) (kgfe 4) Shelling (%)
lementCO1 T T L R L B LR A S R L B R U R A
)SCRSOH S€ASOil |SeasoM| Season |Season| Season (season| sedson |sedason| season [SeAson| seasoh [Season; season season) season
Control _[2206| 28.58 (3247 41.84 | 19981 3009 [ 950 | 993 (1096 | 1340 | 675 | 964 | 421 | 376 161.59] 71.94
75 12380| 3068 13592 4285 12309) 3328 | 976 | 997 | 1172 1327 | 754 | 1030 | 419 | 297 6433 77.62
B | 150 [2647] 3313 13700 4589 |2556] 37.04 | 984 | 1010 | 1201 | 1342 | 830 | 1083 | 372 | 259 |69.11| 80.70
| 300 [22.93] 2882 [33.76| 4335 {2118 3144 | 960 | 995 ! 1138 1387 | 714 | 1006 | 424 | 381 |62.74] 72.53
Mean 2440 3088 [3556( 44.03 [23.28] 3392 | 973 | 1001 | 1170 | 1352 | 766 | 1040 | 405 | 312 [6547| 7695
150 [2507] 3191 [3683 | 4374 |2420] 3439 | 982 | 1000 |1200| 1352 | 789 | 1063 | 411 | 289 165.75| 78.62
Zn | 300 (2677 3479 [38.18| 4597 |2649] 37.52 | 989 | 1015 | 1239 | 1344 | 860 | 1097 | 379 | 247 |69.41| 8162
600 (2777 3739 {4073 | 4977 12864 3942 | 900 | 1020 [1310] 1377 | 921 | 1136 [ 389 | 241 [7031] 8250
Mean 12654 3470 13858 | 4583 12644 37.11 | 987 | 1012 | 1250 | 1358 | 857 | 1099 | 393 | 259 |68.56) 80.91
150 124.60| 3170 13599 4354 12328 | 3407 [ 981 | 998 [1174| 1347 | 759 | 1054 | 415 | 293 |64.65) 78.25
Mun | 300 2671 3423 [3741| 4562 [2596| 3712 | 988 | 1010 | 1214 1334 | 842 | 1086 | 372 | 249 |69.36] 8141
600 [23.65| 2891 |3477| 4344 [2221] 3191 | 970 | 995 | 1170 | 1389 | 747 | 1020 | 423 | 369 [6385| 7343
Mean _ [24.99| 3161 |3606| 4420 [2382] 3437 | 980 | 1001 {1186 1357 | 783 | 1053 | 403 | 303 (6602 77.70
150 |25.54] 32.97 |37.18| 4480 |24.56) 3567 | 983 | 100.0 | 1211 ] 1347 | 800 | 1072 | 411 | 275 |6606] 79.58
Fe [300 (2753] 3618 (3880 [ 4741 (27.17] 3901 | 990 [ 1020 | 1253 | 1367 | 875 { 1125 | 378 | 242 |69.83| 8230
600 {2784 ] 3757 | 4147 5031 (2054 4325 1991 1021 {1332 1450 | 049 | 1246 | 383 | 204 [71.25] 8593
Mean  12697| 3557 |39.18| 47.51 | 2709 3931 ' 988 | 1014 | 1265 | 1388 | 875 | 1148 | 391 | 240 |69.17] 82.60
LSD.ats% | 132 171 [232 17 203 [125] 224 Tns | Ns (621 [ NS [ 392 ] 673 [ NS| 119 [345] 347

* Spray at 300 L/fed for each of two sprays (30 and 45 days after sowing)
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2-Effect on seed macronutrients contents:

As shown in Table (3), foliar spray of B up to 150 mg/L and Mn up to 300
mg/L. significantly increased seed N, P and K contents in both seasons. However,
contents of these nutrients declined by raising the rates of B up to 300 mg/LL and Mn
o0 600 mg/L although the contents remained higher than the control ireatment. These
results showed that B and Mn foliar spray enhanced NPK assimilation and
translocation from the source (leaves) to the sink (seeds). These results agreed with
the findings of Hassan (1996) on Mn and El-Shazly ef al. (2003) on B.

Data in Table (3) also clearly show significant increases of both N and K
concentrations and uptake by raising the rates of either Zn or Fe up to 600 mg/L.
for both seasons. In" this concern, Fe foliar application recorded the highest
increments, at all rates, compared with the other treatments. On the other hand, P-
concentration and uptake progressively descended by raising the rates of Zn or Fe
from 150 to 600 mg/L except P-content in the 1* season where it insignificantly
increases by increasing Zn and Fe rates. In this accord, Dahdoh and Moussa
(2000) reported that Zn and Fe foliar additions increased the concentration of K
and decreased that of P in peanut plants. Mehasen and El-Ghozoli (2003) also
reported a decrease 1 P-concentration of soybean plants by applying iron.

Table (3): Effect of micronutrients spray treatments in different concentrations
on concentration and uptake of macronutrients seeds during the two
studied seasons. *
Treatment N P K

1% season | 2*' season | 1% season | 2™ scason | 17 season | 2* season
'onc] = = L

kmzj&i g{L,omt&” on%?g/tz;ke_,on ptake” ptz:j ptake oncup

(%)[Ke/fed)(%)Kgfled (%) Kgfed (%) Kgfed (%) Kgffed (%)
Control 2,78 188 247 23.8 1037 2.50 0.21} 2.02 0.96] 648 [0.82] 7.90
TS 2790 210 1258 266 037 2.9 023 237 098 738 085 8.76
B | 1502.84] 23.6 [2.67) 28.9 040 3.32 0.26] 2.82 i1.16| 9.62 0.87 942
300 1291) 208 |2.72] 274 040; 2.86 0.33] 3.32 (1.22] 871 {0.91f 9.15
Mean 218 | 276 299 284 8.57 911
150 [2.84| 224 261 277 16.42] 331 {0.37] 3.93 {100 7.89 .86 9.14
Zn | 300 2.86] 24.6 [2.70; 29.6 {040; 3.44 [0.26] 2.85 {1.19] 10.23 J0.88] 9.65
600 295( 272 12.74) 31.1 037 3.41 10.23) 2.61 1132} 12.16 10.94] 10.68
Mean 247 29.5 339 3.13 11009 982
150 12.82] 21.4 .59 27.3 040 3.04 10.33| 348 099 752 0.85| 8.96
Mn 300 [2.93] 247 273 29.6 040} 337 0.26 2.82 {132]11.12 093]/ 10.10
600 2.85) 213 2.70| 276 037 2.76 1023t 235 [1.18; 882 {0.88] 8.98
Mean 225 282 3.06 2.88 915 9.135
150 2.84| 227 [2.65] 28.4 {0.40 320 10.33( 3.54 {1.02] 8.16 [0.87] 233
Fe |30002389 253 272 30.6 {040 3.50 .26/ 2.92 !120] 10.500.90} 10.12
600 297 282 278 34.6 037 3.51 023 287 |1.345 1270 0.96{ 11.97
Mean 254 % 312 3.40 3.11 10.45 10.47
S.D. at 5% 115 168 0.18 0.12 037 0.35

* Spray at 300 L/fed for each of two sprays (30 and 45 days after sowing)
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3-Effect on seed micronutrients contents:

Data presented in Table (4) show that B foliar addition positively
increased both B and Mn concentrations in peanut seeds. However, uptake of B ir
both seasons and Ma in the first season were significantly increased by spraying
B up to 150 mg/L. then they were declined although all values stayed higher than
the control. These results are mainly related to the positive effect of B on seed
yield of peanut (Table, 2). Regarding the uptake of Fe, Zn and Cu, foliar spray of
B caused a positive effect, but increasing the rate of B was associated with slight
decreases in their uptake. El-Shazly ef al (2003) on cotton and Rifaat et ol
{2004) on peanut found that B foliar application caused increases in the uptake of
B and Mn and decreases in the uptake of Fe, Zn and Cu.

Data in Table (4) also reveal that spraying the peanut plants with Zn
enhanced the concentration as well as the uptake of Zn, Mn, Fe and B in seeds.
However, the concentration of Cu and its uptake showed an opposite trend, where
they were significantly decreased with raising the rate of applied Zn. Dahdoh and
Moussa (2000) on broad bean and peanut and Rifaat er o/ (2004) on peanut
reported that foliar addition of Zn increased Zn, Ma and Fe uptake while
decreased Cu uptake,

Results obtaincd in Table (4) also reveal that both B and Fe
concentrations and uptake significantly increased in both seasons by Mn foliar
addition up to 600 mg/l.. Mn-conceniration in both seasons also took the same
trend however, its uptake progressively increased by Mn application up to 300 mg
M/l but at 600 mg Mrn/L the uptake was lower than at 360 mg Mn/L (but
remained greater than the control). Seed yield at 600 mg Mn/L was lower than at
300 mg Mn/L (Table 2) and this is the main cause for the similar trend obtained
in the uptake of Mn. On the contrary, the uptake of both Zn and Cu were
progressively diminished by raising the rate of Mn up to 600 mg Mn/L.

Resudts shown in Table (4) also indicate that seed Fe, Mn and B
concentrations and uptake were significantly increased in both seasons when
spraying the peanut plants with Fe. However, seed Cu and Zn concentrations and
upiakes were significantly decreased with increasing the rate of Fe, with few
exceptions for Zn content in the first season. These findings are similar to those
reported by Romero (1988) and Anderson and Parkpian {1988) for Fe & Zn and
Fe & Cu antagonisms, respectively.

4-Effect on oil and protein percentage of peanut seeds:

Data in Table (5) clearly show that spraying the peanut plants with B,
Zn, Mn or Fe at the different levels has positive effects on both seed oil and
protein percentage in both growing seasons. There were no significant differences
between different treatments for oil percentage but they were significantly
affected on protein percentage. In this accerd, the highest values of oil % were
recorded with foliar addition of 300 mg B/L however, the foliar spray with 600
mg Fe/l. gave the highest values of seed protein content. These results support
these of Dahdch and Moussa (2000), Mchasen and Ei-Ghozeli (2003) and Rifaat
et al, (2004).
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Table (4): Effect of micronutrients spray treatments in different concentrations on concentration and uptake of
micronutrients seeds during the two studied seasons,*

In

Treatments

B

Mn

Fe

Cu

Cong,

1* season

zlﬁl

_—

season

1% season

2 season

1% season | 2™ season

1* season

2" season

1* season

2 season

Element

fme/t) Conc.

{ppm)

uptake|
(g/fed)

Cone.

(ppm)

uptake!
{g/fed)

Conc.

(ppm)

uptake

Cone.

(g/fed) (ppm

uptake
(g/fed)

(ppm) |(g/fed)

Cone. juptake, Conc. [uptake| Conc.
(ppr)

uptake| Conc.

uptake Com:.\
(g/fed),(ppm)!(g/fed) (ppm)| (g/fed)

(ppm)

Caontrol

26.7

18.0

147

142

79.6

537

42.8

41.2

3781255

234

22.5

313.4

211.40235.0226.4

13

uptake! Conc. up
(g/fed) (ppm)
5.19

fed

500482

75

313

236

253

26.1

94.9

1.5

65.2

67.2

39.0 1294

29.1

B 150
300

40.0

332

25.5

216

86.6

71.8

2.9

57.3

41.2 1342

311

30.0

351.9265.2264.

272.0

9.0

6.78

50515

337

332.6275.9

40,2260.2

79

6.55

50542

42,0306

26.3

265

80.5

'57.5

48.0

48.3

451 322

340

34.2

309.9221.3223.6(224.9

6.3

4.50

431433

Mean—d1

1289

207

66.9

57.6

319

32.6

254.1

2524

5.94

4.97

150

215

21.7

l6.7

17.8

101.0

79.6

734

78.0

40.9 [32.3

30.1

32.0 341.41269.2261.9278 .4

10.0

7.89

5.0 (532

Zn | 300

283

24.3

19.3

21.2

105.0

90.3

74.4

6001298

27.5

234

266

105.6

973 |

774

816

879

424 1365

Mean

245

219

89.1

82.5

320.71274,3300.9

8.7

148

5.0 |549

92.2332.0

7.0

6.43

4.7 |534

| 42 32.1 | 352 373.0
454 14181340 | 38.6 380.2350.3
36.9 353 313.4

303.8

1.27

5.38

150

27.5

20.9

15.7

16.5

95.5

72,5

69.8

736

49.4 1375

352

371

Mn | 300

28.3

23.8

187

203

93.9

79.1

52.9

374

494 1416

600 |
Mean

1297

222

23.3

223

23.8

84.5

63.1

49.9

50.9

50,5 |37.7

36.3
378

337.9256.5259.5273.5

9.3

71.06

5.0 {527

394

355.6299.6[265.8288.3

8.0

6.74

501543

1386 [374.

280.1

89.11295.0

7.0

5.23

4.7 1480

20.2

716

60.6

38.9

38.4

2789

285.7

6.34

53.17

Fe [3001

277

222

18.0

193

96.7

713

69.5

74.5

29.7

260

220

247

94.6

8238

652

733

40.9
444 389

327

30.1

32.3

385.4/308.2300,2/321.9

10.3

3.24

6.0 1643

32.1

36.1

420.6368,2303.6341.5

8.7

7.62

50562

600

30.0

285

24.7

308

854

81.0

514

64.1

Mean
S.D. at 5%

25.6

[ 14 ]

249

80.4

70.6

470 1446
387

1.5

3.7

41

19

* Spray at 300 L/fed for each of two sprays (30 and 45 days after sowing)

347

425.0403.21305.

381.0

77

7.30

481598

359.9

3481

172

6.01

21

15.9

17.8

0,28

0.27

010¢
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Therefore, spraying the peanut plants with the solutions of Fe, Zn, Mn
and B at rates of 600, 600, 300 and 150 mg/L, respectively give the highest pods
and seed yields and is considered the best formula for achieving the most balance
between macro-and micronuirients inside the plant as well as the highest
nutrients, oil and protein contents in peanut seeds.

Table (5): Effect of micronutrients spray treatments in different concentrations
on oil and protein percentage of peanut seeds during the two studied
seasons. *

Treatment Qil (%) Protein (%)
Conc.

Element (mg/L)
Control 46.1 47.5 22.0 249

i

F 75 46.6 47.9 222 25.0

1 150 471 481 23.7 25.9
300 47.6 49.6 24.6 27.3

l 47.1 48.3 235 26.1

]

|

|

i

1% season | 2" season | 17 season | 2" season |

46.3 47.9 227 | 252

I

|

i

|

471 48.0 ; I
473 487 J i
1

[

|

|

|

469 48.2
462 47.9
47.1 48.0
47.2 48.7
46.8 482
46.4 47.9
47.1 48.1
47.5 48.7
. Mean 47.0 48.2
S.D. at 5% N.S N.S . ]

* Spray at 300 L/fed for each of two sprays (30 and 45 days after sowin)
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