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Abstract

Greenhouse and field experiments were carried out in sandy
soil at the Ismailia Agricultural Experiment Research Station to
determine the effect of five scil amendments on the yield and
disease incidence in two peanut cultivars (Gregory and Giza 6).

The results indicated that the Gregory cultivar significantly
surpassed Giza 6 regarding plant growth parameters, vield and
yield components. It was also less susceptible to pre- and post-
emergence damping-off and nematode infection in two testing
seasons. Adding gypsum increased plant height, number of
branches/plant, 100-seed weight, shelling percentage, pod weight
and oil yield followed by farmyard manure and wheat straw for
most of these characters.

Fusarium spp., Macrophomina phaseolina, Rhizoctonia solani,
Sclerotium rolfsii, Aspergiilus spp., Pvthium spp. and Meloidogyne
spp. were isolated from peanut cultivated at the Ismailia Agric Res.
Station. Amending soil with gypsum gave the highest reduction of
F. solani, M. phaseolina, R. solaniand S, rolfsii incidence, damped-
off seedlings and rotted pods in the greenhouse. Also, gypsum
was the most effective treatment in the field experiments reducing
the pre-, post-emergence damping-off, pod rots and nematode
infections in both cultivars in the two seasons. There was a
significant interaction between peanut cultivars and treatments in
six out of eleven studied characters in their combined data.
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INTRODUCTOIN
Peanut (Arachis hypogaea L.) is an important oil crop in many parts of the world

including Egypt where its cultivation is concentrated (80-85%) in the newly reclaimed
sandy soils (Omar, 1988). Sebds are used for human consumption as nuts and for
exportation, where about 35-40% of the national production is usually exported. Most
of the peanut cultivation is in soils low in fertility and usually infested with several
plant pathogens. Plant nutrition is crucial in those soils for acceptable and exportable
peanut yield. Peanut is affected by several soil-borne diseases caused by Fusarium
spp, Rhizoctonia solani, Macrophomina phaseolina, Sclerotium rolfsil, Pvthium spp.,
Aspergillus spp. and Meloidogyne spp. (Helal et &/, 1994). Pesticides have been, for a
long time, the major control strategy to peanut diseases. Induction of resistance to
those pathogens, the use of biocontrol agents and organic fertilization were
investigated. Supplying sandy soils with some crop by-products such as wheat straw
helps in keeping soil moisture and consequently increases the seed germination. It
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was reported that peanut planted after clover or barley showed a significant increase
in yield and other components. The yield of peanut after barley or wheat surpassed
those after clover or faba bean (Greish and Behairy, 2003).

Manuring plays a favorable role in improving physical and biological properties
of sail, increasing nutrients availability and productivity of peanut (Ahmed and Osman,
2003). It was reported that application of 500 kg gypsum/ fed increased pod yield/fed
and improved yield quality (Hussein et af, 2000).

Addition of sulphur had significantly increased the 100-seed weight and pod
yield of peanut grown in sandy soil. Adding N up to 30 kg N/ fed and P up to 46.5 kg
P, Os/fed, K up to 48 kg KO/ fed and P up to 31 kg P,0s/ fed increased peanut
growth, yield and quality. Amending soil with gypsum and wheat straw before planting
greatly reduced infection with damping-off, pod rot and increased yield more than
sulphur, farmyard manure or mineral fertilizers (Chen and Hung, 1992). Nematodes
are serious problem in the production of many crops in Egypt including peanut.
Control of nematodes in peanut has been achieved, mainly, by nematicides. The
addition of some soil amendments improved soil characteristics and increased the
availability of some nutritive elements which, consequently, affect plant growth and
yield as well as the resistance or tolerance of plants against several pathogens (Akhtar
et al, 1998).

The aim of this investigation was to determine the effect of some soil
amendments on peanut yield, its components, quality and infection by damping-off,
pod rots and root knot nematode under conditions of the Ismailia Agricultural
Research Station.

MATERIALS AND METHODS
Isolation and identification of the causal organisms:

Peanut seeds, seedlings, plants and pods, showing disease symptoms, were
collected from peanut fields at the Ismailia Agricultural Research Station. Isolation was
carried out on Potato Dextrose Agar (PDA) and fungal isolates were purified using the
hyphal tip technigue, Identification based on morphological characteristics of the
isolated fungi was made according to Barnett and Hunter (1572).

Preparation of the fungal inocula:

Each of the isolated Fusanium solani Phizoctonia solani, Macrophomina
phaseolina and Sclerotium rolfsii was grown in 500 m! conical flasks containing 200 ml.
of potato dextrose broth and incubated at 26°C for 10 days. The medium was
decanted and each fungal mat was mixed with a suitable volume of distilled water and
mixed thoroughly for 30-40 seconds in a blender. The concentration of each fungal
propagules (mycelial fragments and spores) was adjusted to 10'° /ml with the aid of a
haemocytometer.
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Effect of five soil amendments on some peanut diseases in the greenhouse:
Effect of gypsum, wheat straw, farmyard manure, sulphur and mineral
fertilization on pre- and post-emergence damping-off, pod rots and yield was tested in
the greenhouse. Seeds of Gregory and Giza 6 cultivars were planted in 30 cm pots
filled with autoclaved sandy soil {4.5 kg). Any of gypsum, 10gm, wheat straw, 10 gm,
farmyard manure, 150 gm or NPK (ammonium nitrate, 2gm, calcium super- phosphate,
5gm and potassium suiphate, 39m) was incorporated, separately, with soil in the pot.
Inocula of the aforementioned fungi (10 fungal spores or propagules/ ml) were
added to each pot at 20 ml/ pot 7 days after adding the soil amendments. Four seeds
were sown in each pot, four pots were used as replicates for each treatment and four
pots were filled with non-amended soil to serve as control. Percentages of pre- and
post—emergence damping—off were recorded 30 and 60 days after sowing, while pod
rots and the average pod yield/ plant were determined at harvest. The average pod
yield/ plant was estimated as the total pod yield of a pot divided by the number of

survived plants in that pot. ,

Field experiments: Two field experiments were conducted at Ismailia Agric. Res.

Station, to determine the effect of five scil amendments on yield, its components and

quality and the incidence of pre-, post-emergence damping-off, pod rots and root-knot

nematode infections of Giza-6 and Gregory peanut cuitiVars. The amendments in used

were as follows: .

1- Mineral fertilizers (NPK) of calcium super phosphate (15% P,0s), potassium
sulphate {48% K20) at 200 and 50 kg/ fed, respectively, were added during soil
preparation and ammonium nitrate (33% N) at 150 kg/ fed as three equal doses
during soil preparation, 21 and 30 days from sowing.

2- Wheat straw at one ton/ fed was mixed with the soil by a shailow hoeing 30 days
before sowing.

3- Farmyard manure at 30 m? was added during soil preparation.

4- Gypsum at one ton/ fed in two equal portions during scil preparation and
drenching at beginning of the flowering stage.

5- Sulphur at 500 kg/ fed was added during soil preparation.

The mechanical and chemical analyses of the used soil (the upper 30 cm) were
conducted at the Soils and Water Res. Lab. at Ismailia Agric. Res. Station, and shown

in Table (1). The analysis of wheat straw and farm manure is in Table (2).
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Table 1. Mechanical and chemical analysis of the soil before conducting the

experiments.
|_Mechanical analysis Chemical analysis

Coarse sand % | 71.86 PH (1-2.5 soil : water suspension) 7.9

Fnesand % 22.11 EC(mohms/cm(1:5water extract) 0.3218

Siit % 3.82 OM % 0.350

Clay % 2.21 Available N (ppm) 12.115
Available P (ppm) 1.921

Soil texture sandy Available K {ppm} 56.715

The treatments involved two peanut cultivars and five soil amendments in
addition to the non-treated control (2 peanut cvs X (5 amendments + control) =12
treatments).

The experiments were laid out In a split- plot design (Snedecor and Cochran,
1967) in four replicates for each treatment. In the main plots, the two cultivars were
randomiy distributed, while the five soil amendments + the control were randomly
allotted in sub- plots. The area of each sub- plot was 9m? { 3X3 m ) and consisted of
five rows 3 m long and 60 cm apart with hill spacing at 10 ¢cm. The preceding crop
was wheat in both seasons. Seeds of peanut were sown on 23" and 26" of May in
2003 and 2004, respectively.

Weed control was made by a herbicide and hand hoeing. Irrigation was applied
every two days using sprinkler irrigation system. Other agricultural practices for
peanut production were applied according to the recommendations.
2-The recorded readings:

A- Agronomic characters: At harvest, ten guarded plants were taken randomly
from the inner rows of each plot in both seasons to measure the following
characters:

1- Plant growth parameters:
1- Plant height (cm). 2- Number of branches/plant. 3- Number of pods/plant.
4- Pods weight/plant (gm). 5- Seed weight/plant (gm). 6- Weight of 100
pods (gm).
7- Weight of 100-seed (gm).

(weight of seeds/plant (gm))
(weight of pods/plant (gm}))

8- Shelling percentage

2- vield:
1- Pod yield/fed: All plants of the three inner rows (1.8% 3m = 1/777.777feddan)

were harvested to estimate the pod weight in kg/ m?, then it was extrapolated
to estimate pod yield (kg/fed).
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Table 2. Chemical analysis of wheat straw and farmyard manure used in this study.

Wheat straw Farmyard manure

Chemical composition: % Chemical composition:

Moisture 10.45 A-Micronutrients (ppm)

Dry mater (DM) 89.55 Cu 1250 n 560

Organic mater {OM) 8534 - Mn 56.00 Fe 50.82

Crude protein (CP) 2.83 B-Macronutrients (ppm)

Crude fiber (CF) 39.21 N 221 P 0.53

1 Ether extract (EE) 1.20 K 045

Nitrogen free extract (NFE) 42.10 C-Chemical analysis (1:5)

Ash. 14.66 Ec 3.25 Mg 8.0
Hcoy 1.0 Na 14.2
a 16.4 K 1.9
504 15.9 Ca 9.2

- Seed yield/fed: estimated by multiplying pod yield (kg/fed) by shelling

percentage.

3- Quality characters:

1-Seed oil percentage: Dried mature seeds were ground to a fine powder to
determine cil content using Soxhelt methods with diethyl ether as a solvent
(A.0.A.C., 1980)

2-0il yield (kg /fed): estimated as seed oil percentage X seed yield (kg/fed).

B- Pathological measurements:

1-

Damping-off: The percentages of pre- and post-emergence damping-off were
determined 30 and 60 days after sowing by checking each plot, counting the
infected seedlings and plants and correlating them to the total plant number/
plot.

Pod rots: At harvest, pods of ten plants, taken randomly from each plot, were
collected, examined carefuily and percentage of rotted pods was calculated.
Nematode infection: Ten peanut plants were taken randomly from each plot.
Roots of each plant were washed by tap water and examined for nematode
galling. The number of nematode galls/ plant was recoded as the mean number
obtained from examining ten plants selected from each plot.

Other measurements: Plant height, pod yield and oil content were
determined at harvest, as described before, to be correlated with infection by

the target pathogens.
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C- Statistical analysis: The collected data were statistically analyzed as described
by Snedecor and Cochran (1967). The new least significant difference was used
to compare the differences among means (Waller and Duncan, 1969). Also, simple

correlation coefficients (r) among the studied characters were computed.

RESULTS AND DISCUSSION

Agronomic characters:

Results of both cultivars in response to soil amendments in two seasons and
combined data indicated highly significant differences for plant height, number of
hranches/plant, number of pods/plant and pod weight/plant. This could be due to the
genetic variability among cultivars and their utilization of various amendments added
to the soil (Table 3). The introduced cultivar Gregory surpasses the local Giza 6 in the
studied characters. Adding gypsum gave the tallest plants and the highest number of
branches, number of pods/ plant and pod weight/ plant revealing its importance in the
newly reclaimed soils. The control treatment gave the lowest values for the studied
characters reflecting the poverty of this scil in various nutrients. It could be noted that
values of the four characters were higher in 2" season than in the.1% one. This was
true for cultivars, various nutrient uptakes, added amendments and environmentai
fluctuations. These results are in agreement with those of Hussein ef a/ (2000).

Table 3. Some agronomic characters as affected by cultivars and various soil
amendments in 2003 and 2004 and their combination,

! Characters ) No. of branches/ Pod weight/ plant

i Plant height {cm) No. of pods/ plant

; plant (gm)

| Treatments 2603 2004 Comb. | 2603 2004 Comb. | 2003 2004 Comb. | 2003 | 2004 | Comb.
Cultivars (v): ;
i- Gregory (v1) 247 | 262 256 | 6.0 | 6.6 63 | 306 |29.5| 300 {423 | 424 ] 423
2-Giza b (v2) 22.1 ) 23.0 22.5 5.0 5.0 5.0 264 | 253 25.9 34.1 | 333 33.7
F-test *k *w *k ET EE *% * ¥ £k *% & *¥

soil amendments (s} .
1- Wheat straw 23.7" | 256" 246" | 6.3° | 6.3° 6.%¥ 30.0° | 29.8°| 29.9° |39.8°(40.2° | 40.0°
2- Farmyard marure | 24.4% [ 26.27| 25.3* | 63" | 7.0° 6.6° 31.4° [ 29.6°| 30.5° [41.7°]|40.9° ! 413"

3- Gypsum 1 25.4% §26.0°| 25.7° | 64° | 7.0° | 6.7 | 33.17 131.1°| 321 [45.0°| 43.4* | 44.2°
4- Sulphur 24,27 1250°| 246" | 5.6° | 527 | 54° | 20.0° [27.9%| 28.4* |38.6%| 28.8" | 38.7°
5- Mineral (NPK) 23.5% | 2537 | 244% | 4.8° | 5.8 5.3 | z8.17 [27.0°| 27.5° |37.8°| 37.8" | 37.8°
&- control 19.1% 120.2°| 19.7° | 3.5 [ 3.4® | 3.5° | 104" [19.1%]| 19.2° |26.3°| 26.0°| 26.1°
F- test *x *k *k *% & K HE *k K o *x LR
Inkeraction {v.s) N.5 N.5 N.S NS *x ** NS N.S N.S N.5 NS ki

(*Significant - ** Highly significant - Means having the same letter do not differ significantly)

The interaction between cultivars and various amendments was, in general,
insignificant showing that each factor acted independently for plant height, No. of
branches/ plant, No. of pods/plant and pod weight/plant. Data of mean values of
seed weight/plant, 100-pod weight, 100-seed weight and shelling% as affected by
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cultivars and soil amendments and interaction effect between them in 2003 and 2004
seasons and combined data are shown in Table (4).

The statistical analysis indicated significant variations between cultivars in both
seasons and in the combined data. Also, significant differences were detected among
various soil amendments for seed weight/plant, 100-pod weight and 100-seed weight
except for shelling% in the 1% and 2™ seasons and the combined data.

The Gregory cultivar gave higher seed weight/plant, 100-pod weight, 100-seed
weight and shelling% than Giza 6, indicating that this cultivar could be cultivated
successfully in this area. Also, gypsum addition gave the highest seed weight/plant,
100-pod weight, 100-seed weight and shelling % in both seasons and combined data .

Meanwhile, control treatment gave the lowest values for the studied characters,
reflecting the poverty of this soil in various nutrient elements. These results are in
accordance to those obtained by Ahmed and Osman (2003).

Table 4. Yield components as affected by cultivars and various amendments in 2003
and 2004 and their combined data.

Characters | Seed weight/plant, 100-seed welght
100- pod weight {gm) Shelling %
(gm) (gm)

Traatments 2003 | 2004 | Comb. | 2003 | 2004 | Comb. | 2003 | 2004 [ Comb. | 2003 | 2004 | Comb.
Cultivars (v):

1- Gregory (v1) 28.7 | 28.8 | 28.7 148.4 | 1474 1479 (8490 | 830 | 840 | 67.47|67.59| 67.53
2-Gizag (v2) 226 | 222 | 224 1345 {1370 1358 | 76.0) 75.8 | 75.9 ] 65.80 (66.14| 65.22
F_test * *% Ak *%x *¥% *¥k xk K ¥ 0k %k *x¥

Various amendments (s);
1- Wheat straw 26.9° [ 27.4° | 27.1° | 144.6™ |144.1%(144.35®(83.9] 82.4%® | 83.1™ |67.46%®(67.95%| 67.71°

2- Farmyard manure | 29.0° } 28.2° | 28.6" |143.9%147.1%| 145,5° 185.9%| 84.1* | 85.0" |69.49"[68.88°| 69.18°

3- Gypsum 30.5°120.7° | 30.17 | 147.3" | 146.4%| 146.8" |86.9°| 84.7% | 85.8° (67.76%(68.40°| 68.08%
4- Sulphur 25.8° | 26.0° | 25.9° | 141.9° |142.0®} 142.0° [82.0°(81.3%( 81.7 |66.80"|66.83% 67.57°
5- Minerat {NPK) 25.4°125.8° | 25.6° | 138.0° [138.8%| 138.4° |77.87} 78.0° | 77.97 |67.07"|68.14°| 67.70"
6- Control 16.2°115.9° | 16.0° | 133.1¢ | 134.9°| 134.0Y 66.3%] 66.1° | 66.2° [61.23"|61.00°|61.114°
E- teSt X% *k K ¥k *¥ % *% *¥ *k *x XK *x
Interaction (vxs} NS | * ** * | NS *x = | NS | NS | NS | NS

{*Significant - ** Highly significant - Means having the same letter do not differ significantly)

Results in Table {5) reflect the presence of genetic differences between the two
peanut cultivars. The two-year combined data indicated that Gregory cultivar
surpassed the local cultivar, giving evidence that this cultivar could be recommended
far the §ite of experimentation. The various soil amendments varied significantly from
each others in both seasons and combined data as to their effect on pod vield, seed
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yield oil % and oil vield. The highest pod yield and seed yield were obtained when
gypsum and farmyard manure were added, singly, in both seasons and combined data.
These results are in agreement with those by Hussein ef a/. (2000).

The lowest values were recorded in the control treatment indicating
requirements for certain amendments for a higher yield of peanut in these soils.
Quality characters: Significant differences between the two peanut cultivars for oil
vield (kg/fed} were noticed and insignificant variations were found for oil content
(Table 5) in both seasons and combined data. Gregory cultivar gave higher oil yield
than Giza 6 in both seasons and combined data as a reflection of higher pod and seed
yields. The used soil amendments varied significantly for their effect on oil content and
oil yield in both seasons and combined data (Table 5). The wheat straw, farmyard
manure, gypsum and control treatments gave the highest and similar oil content.



Table 5. Pod yield (kg /fed), seed vield (kg/fed), 0il% and oil yield (kg/fed) as affected by cultivars and soil amendments in 2003 and

2004 and their combination.

Characters Pod yield / Fed (kg). Seed yield / Fed (kg). Oil % Oil yield/fed (kg)

Treatments 2003 2004 Comb. 2003 2004 comb 2003 2004 Comb 2003 2004 Comb.
Cultivars (v):

1- Gregory (v1) 1710991 | 1692.217 | 1701.604 | 1154.388 | 1143.719 | 1149059 | 44.16 | 44.13 | 4445 | 512.565 507.900 |510.233
2-Giza6  (v2) 1592.575 | 1598.046 | 1595.310 | 1047.946 | 1056.979 | 1056.446 | 43.99 | 43.79 | 43.90 | 464.409 466,093 | 465.252
F-test *% ook % sk F¥ K NS N.S N.S *k * ¥k ¥k
Various amendments

1- Wheat straw 1814728 |1823.381¢| 1819.055° |1224.288 b|1239.006 c| 1231.628b | 44.15° | 44.05° | 44.10° | 540.544° | 545.836" [543.191°
2- Farmyard manure | 1855.111% |1863.541°| 1859.326* |1289.098a | 1283.532b| 1286.338a | 44.17° | 44.16° | 44.16 | 569.445° | 566.965" |568.205°
3- Gypsum 1892.756* |1901.831°| 1897.294® | 1282.569a | 1300.757a | 1291.659a | 44.20° | 44.07° | 44.13° | 567.193° | 573.554° (570.374°
4- Sulphur 1698.975¢ |1620.817%| 1659.896° | 1134.983c | 1083.176d | 1121.525¢c | 43.91° | 43.62° | 43.76° | 498.567° | 472.656" |485.612°
5- NPK 1588.166° |1608.068°| 1598.117" | 1065.135d | 1095.721d | 1080.3915d | 43.90° | 43.71° | 43.80° | 468.028° | 479.075° [473.552°
6- Control 1060.960° |1053.150°| 1057.055¢ | 649.605e | 642.41le | 646.009e | 44.14° | 44.16* | 44.15% | 287.146° | 283.896° [285.521°
F_ test *¥ %%k ek % *xk ¥k * %k %k ¥k *k *x *
Interaction (vxs) N.S N.S * NS NS * N.S N.S N.S N.S N.S ¥+

(*Significant - ** Highly significant - Means having the same letter do not differ significantly)

NIWOW-13 A8V "W °S ONV "W 4 “TIVIWSI

(8¢
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Meanwhile, applying gypsum or NPK gave the highest ¢il yvield. This may be due
to the highest pod vield and consequently the highest oil yield in both seasons and
combined data. Interaction effects were only significant for oil yield in the combined
data. The control treatment gave the lowest values for the studied characters,
indicating the poverty of this soil in various nutrient elements. These results are in
accordance with those obtained by Ahmed and Osman (2003).

Interaction effects:

Significant variations were observed for the interaction between peanut
cultivars and soil amendments in the combined data for pod, seed and oil yield
showing consistency with resuits of Ahmed and Osman {2003). The highest number
of branches/plant, pods weight/plant and seed weight/plant, 100-pod weight, pod
yield, seed yield and oil yield were recorded for Gregory cultivar when interacted with
gypsum, farmyard manure, wheat straw, sulphur and NPK (Table 6). This shows the
importance of those elements to obtain the highest values for the studied characters.
This indicates that Gregory interacted with farmyard manure, gypsum and sulphur and
gave the highest values for the six characters. These results are in agreement with
those obtained by Migawer and Soliman (2001).

Yield analysis:

Correlation results: Values of simple correlation coefficient (r) for the
interrelationships of oil yield, plant height, No. of branches/ plant, pods number/ piant,
pod weight/ plant, seed weight/ plant, 100-pod weight, 100-seed weight, shelling
percentage, pod yield, seed yield and oil content are given in Table (7). A positive and
significant correlation coefficient (r) was observed between oil yield and all the studied
characters, except oil content. Also, positive relationship was found between plant
height and shelling.

The rest of characters correlated positively with each other indicating that these
characters should be considered when selecting the optimum nutrient sources to
obtain higher seed and oil yield. Similar results were obtained by Gomaa et 2/(1995).

It is of interest to note that oil yield related negatively and insignificantly with all
characters, showing that this character share negatively and decrease these
characters with varigus nutrition sources in peanut. These results are in agreement to
those of Gomaa et al. (1995).



Table 6. Number of branches/plant, pods weight/plant (gm), seed weight/plant (gm), 100-pod weight (gm), pod yield (kg/fed), seed yieild (kg/fed), and
il yield (kg/fed) as affected by the interaction between cultivars and soil amendments {Combined data of both seasons).

Cultivars Various armendments
Measure \'::_ ::: F;r:;\::;d Gypsum sulphur (NPK) Control
A A A B B C
Number of branches/ Gregory 7.1a 748 7.4 a 59a 6.1a 3.6a
Plant Glza 6 A A A B B C
55b 5.9b 59b 49b 4.5b 3.3a
Gregory B B A B B C
Pods weight/piant (gm) 44;3 44? a 49: a 42;3 a 42(.:4a 30653
Giza 6 35.8b 37.7b 39.00 34.7b 3336 21.8b
Gregory B B A C C D
Seed weight/plant (gm) 30;33 a 31.33 a 34;: a 28&9 a 282’9 a 183 a
Giza 6 3.9b 259b 26.2b 22.9b 23b 13.1b
Gregory B A B B C D
100-pod welght (gm) 149.7 a 153.8a 151.2a 150.8a 144.5a 137.6a
Gha§ B C A D D E
139.0b 137.2b 142.5b 133.1b 132.3b 130.4b
. Gregory 8 AB A C D E
Pod vield (kg/fed) 1831873 a 1905.056 a 1965561 a 1708.016 a 1688.118 a 1110.900 a
: AB A A B C D
Giza 6 1806.237 b 1813.5% b 1828.927 b 1611.776 b 1508.116 b 1003.210 b
Seed yield (kg/fed} Gregory B A A c C ]
1255199 1329.995a 1354.537a 1152.928a 1151.229a 691.280a
Giza 6 B A A C D E
1208.264b 1243.238b 1229.895b 1090.044b 1010.604b 601.926b
Gregory B A A C C D
Qll yleld 555.018a 587.2302 599.908a 507.891a 505.559a 305.791a
(kg/fed) Gina 6 AB A A B C D
531.363b 549.180b 540.83%b 463.332b 441.544b 265.251b

NIWOW-13 QY "I 'S ANV ‘W "3 “TIIVIWSI

68¢



Table 7. Simple correlation coefficients between oil yield (kg/fed.) and its attributes of peanut (combined data).

Character 1 2 3 4 5 6 7 8 9 i0 1
Y- Oll yleld (kg/fed.)
1- Plant height 0.507 0.963 0.977 0.963 0.975 0.815 0.965 0.954 0,999 0.999 -0.236
2- No. of. branches/plant 0.418 0.481 0.344 0.372 -0.029 0.418 0.650 0.527 0.521 -0.373
3- N. of. Pods/plant 0.960 0.955 0.959 0.821 0.947 0911 0.959 0.961 -0.148
4-Pod weight/plant 0.971 0,977 0.774 0.946 0.913 0.973 0.972 -0.128
5- Seed weight/plant 0.998 0.848 0.945 0.861 0.958 0.959 -0.155
6-100-pod weight 0.881 0.712 0.806 0.810 0.815 -0.076
7-100-seed weight 0.925 0.965 0.964 0.965 0.194
8- Shelling% 0.959 0.960 0.954 -0.321
9-Pod yield (kg/fed.) 0.998 0.999 -0.268
10-Seed yield (kg/fed.} 0.999 0.267
-0.236

11- Oll content%

(1Y IVO0dAH STHIVYY) LONV3d NI
FONICIDNI ISVASIA ANV A1FTA NO SINIWANIWY TIOS IWOS 40 173443

06€
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Pathological studies:
1- Isolation and identification of some soilborne pathogens associated with
diseased peanut:

Ten fugal genera and the root-knot nematode, Meloidogyne spp. (M. javanica
and M. arenaria), were isolated from different disease' symptomatic samples of seeds,
seedlings and diseased plants (Table 8). These samples included wilted plants, rotted
stemns, roots ;nd pods that were collected from peanut cultivated in Ismailia. The
results indicated that RhAizoctonia solani Macrophomina phaseolina, Sclerotium rolfsi,
Aspergilus niger, Pythium spp. and Meloidogyne spp. were the most serious pathogens
on peanut in that area. On the other hand, some of the isolated fungi did not cause
disease problems under the conditions of this study. These results are in agreement
with those obtained by Helal ef &/ (1994). The isolation of such peanut pathogens
from that area should be considered as a threat to peanut industry in Ismailia. Also,
the frequent cultivation of peanut in that area is a considerable factor in the spread
and build-up of these pathogens in the soil.

Table 8. The associated fungi or nematodes with soil borne diseases of peanut in
Ismailia Agric. Res. Station.

Disease symptoms Post- Root and/or
Seed rot emergence Stem and for pod galling
and Root ret Pod rot
Seedlings and collar rot
The pre-emergence for plants.
isolated pathogen
(Fusarium monififormae + + - - +
. oxysporum - + + + +
IF. solani + + - + +
\Macrophormning phaseolina + + + + +
[Rhizoctonia solani + + + + +
Sclerotium rolfsif + + + + +
\Pythiym spp. + + + + +
spergilius flavus - - + - +
A.  niger + + + + +
| Sternphyiium spp. - - - - +
\Helminthosporium spp. - - - + +
Botrodiplodia spp. - - - - +
\Peniciiifum spp. - - - +

+: Present - Absent.
2- Effect of soil amendments on some peanut diseases:
A- In greenhouse:

Results in Table (9) show the effect of the used soil amendments on pre— and
post-emergence damping—off, pod rots and yield of Gregory and Giza 6 cvs. in the
greenhouse. Data indicate that all the used amendments significantly reduced the
incidence of the target diseases and increased the yield compared to the non-treated
control in both cultivars. Rhizoctonia solani was the most aggressive in causing pre-
and post- emergence damping-off and pod rots in Gregory and Giza 6 cultivars.
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The highes;t percentages of pr-, post-emergence damping-off and pod rots were
recorded on peanut plants that were sown in the non-amended infested soil.
Regarding the used amendments, the highest percentage of pre-emergence damping-
off caused by R. solani was found with the farmyard manure at 31.25% in Gregory
and 37.50% in Giza 6, amended with farmyard manure or NPK. The lowest (6.25%)
was caused by 5. roffsii in both Gregory and Giza 6 amended with Gypsum. The pre-
emergence damping-off was 37.50 and 43.75% for Gregory and Giza 6, respectively,
in the non-amended soil (Table 9).

Regarding the post-emergence damping-off, the highest percentage in Gregory
(31.25), or in Giza 6, (43.75), was in plants of soil infested with R sofan/ and
amended with farmyard manure or NPK, while the lowest (12.50%) was observed with
either cultivar planted in soil amended with gypsum and infested with 5. roffsii, In the
non-amended R. sofaniinfested soil (controls), the post-emergence damping-off was
37.50% in Gregory and 43.75% in Giza 6 (Table 9).

All the tested fungi were involved in pod rots that ranged from 6.10 to 36.40%
in both Gregory and Giza 6, while it reached 47.80% in the control plants grown in a
non-amended infested soil (Table 9). RAizoctonia solani caused the highest percentage
of rotted pods followed by S. roffsii and the other tested fungi on Gregory and Giza 6
(Table 9). These results indicated that the tested fungal isolates caused considerable
adverse effects on peanut plants at different stages of growth causing losses in peanut
production under the applied experimental conditions, soil amendments and peanut
cultivars.

Regarding pod vyield, all the tested soil amendments increased pod vield
compared to the non-amended control. The yield increase varied from an amendment
to another with gypsum giving the highest pod yield in both cultivars foliowed by NPK
and other amendments.

With respect to disease incidence, gypsum was the most effective in reducing
damping-off and pod rot infections. Infection was significantly decreased with gypsum
and wheat straw, while the highest infection percentages were observed with
farmyard manure and NPK. Garren (1964} was the first to report the reduction of
rotted pods in peanuts as a result of gypsum application. Such an amendment is a
good source of calcium which reduces the vulnerability of tissues to attack with
parasites, Based on that, the reduction of peanut damped-off plants and rotted pods
due to gypsum could be attributed to the role of calcium as an essential factor for bio-
membranes, the middle lamella and cell wall stability.



Table 9, Effect of some soil amendments on pre-, post-emergence damping-off, ped rots and pod yield of Gregory and Giza 6 peanut cultivars in

greenhouse.
C.V. Gregory
WefﬂFErEe 3 (%) Post-emergence (%) Pod rots (%) Pod yield / plant (gm)
Amend- ment £ M R s F M R s F M. R s F M R 5
solani | phaseolina solani rolfsi solani phasecling solani roisii solani : solani Folfsli solani  |phaseofing,  sokans roWsit
Wheat straw 1875 | 1250 25.00 12.50 12.50 12.50 25.00 18.75 10.70 9.70 1330 | 1130 2.19 ne0 | 2110 | 2160
Farm-yard 2500 | 18.75 31.25 18.75 18.75 18.75 31.25 18.75 2160 | 185 | 2940 | 2270 | 207 40 | 2040 | 2060
anure 1 ) . . . . . : 1 8. . . i 21. X I
Gypsum 12.5 6.25 18.75 6.25 12.50 1250 18.75 12.50 6.80 6.10 10.7 8.20 2.54 2620 | 2430 | 2490
Sulphur 18,75 12,50 25.00 12.50 18.75 12.50 25.00 25.00 12.70 11.3 16.20 13.60 2.13 2190 | 2060 | 21.00
NPK 25,00 1875 25.00 18.75 18,75 18.75 25.00 25.00 16.30 13.1 21.70 17.40 2.32 2280 | 2210 | 2240
Control 3.25 | 3125 37.75 31.25 25,00 25.00 37.50 37.50 26.10 22.2 36.40 | 31.20 1.97 1990 | 1960 | 19.80
LS.00.05 1.3 1.1 1.6 1.4 11 1.2 1.7 15 1.6 15 1.8 1.7 0.21 0.23 0.2 0.19
CV. Giza6
Pre-emergence {%, Post-& e {%) Pod rots (%) Pod yi nt {gm
M M, M, M.
Amend- -ment F R 5. F. i R 5 F " R 5 F . R 5.
solanf p solant rolfss solanf i solani rojfsit solani 2 solani rolfsi solant na sokan rolfsi
Wheat straw 18.75 18.75 25.00 18.75 18.75 12,50 31.25 25.00 12.20 10.10 14.5 126 21.2 21.8 20.9 21.00
Farm-yard 2500 2500 37.50 25.00 25.00 35.00 37.75 25.00 .40 | 208 | 364 27.4 20.1 2.6 20 20
mane . , : ' . : . . A . . . . ) .0 .50
Gyp-sum 1250 | 1250 12.50 6.25 12.50 18.75 25.00 18.75 9.40 7.40 1.2 9.8 242 24.7 23.8 24,0
Sulphur 18.75 18.75 25.00 18.75 25.00 18.75 37.50 25.00 14.20 12.60 17.8 15.4 20.7 211 20.5 20.80
NPK 25001 25.00 37.50 18.75 25.00 25.0 43.75 25.00 19.70 14.30 246 215 225 22.9 221 72.30
Cont-rol 3750 ) 37.50 43,75 37.75 37.50 43,75 4375 43,75 3240 26.20 7.8 34,3 18,7 18.6 187 18.50
L.5.D .05 1.4 1.3 2.8 1.4 13 1.2 2.0 16 1.7 15 2.2 19 0.20 0.22 0.19 0.18

NIWOW-12 08V "W 'S ONY "W 'd “TIVIWST
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Similar. findings were also reported by El-Korashy (2001). Also, El-Deeb et a/
(1998) reported that adding wheat and clover straws to soil one week before sowing
reduced infection with damping—off and wilt in sesame. This could resuft from the
antifungal effect of delomposed plant straws and/or microorganisms that are
antagonistic to the target pathogens.

b- Field experiments:

The effect of the five soll amendments in reducing pre-, post- emergence
damping-off and pod rots under field conditions was similar to that in the greenhouse
(Table 10). Also, the cultivar Gregory was less susceptible than Giza 6 in both years.

Gypsum was the most effective in reducing disease incidence, while farmyard
manure was the least effective on both cultivars in both years. The lowest percentage
of pre-emergence damping-off, (5.4) and the highest, (19.6) were observed in
Gregory cv in soil' amended with gypsum and Giza 6 cv in soil amended with farmyard
manure, respectively (Table 10). In the ‘control freatment, the pre-emergence
damping-off was 20.4 and 25.3% in Gregory and 22.2 and 27.4% in Giza 6 in 2003
and 2004, respectively, (Table 10).

The percentage of post-emergence damping-off ranged from 6.2% in the
gypsum treatment to 22.4 % in the farmyard manure treatment, in Gregory and from
9.6 to 24.6% respectively, in the same treatments in Giza 6 in both seasons. In the
control treatments, post-emergence infection was 27.4 and 30.6% in Gregory, while it
was 31.2 and 34.4% in Giza 6 in"2003 and 2004, resbectively, (Table 10).

The lowest percentages of pod rots, 4.2 in Gregory and 5.3 in Giza 6, were
obtained with the application of gypsum, while the highest percentages of 30.4 in
Gregory and 35.1 was in Giza 6, were observed with farmyard manure compared to
39.2 and 41.6 in the controls of Gregory and Giza 6, respectively, (Table 10).

These results could be attributed to the role of calcium in building the cell walls
of the plant tissues through the formation of calcium pectaté which is more resistant
to pectic enzymes which play an impotrant role in pathogenesis. This finding is
consistent with that of Chen and Hung (1992) who reported that the addition of
gypsum reduced pod rots and improved the appearance and quality of peanut pods
and thus its commercial value.
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Table 10, Effect of some soil amendments on pre-, post-emergence damping-off and
survival of peanut plants under field conditions in 2003 and 2004.

Gregory Giza 6
Pre- | Post- Pre- Post-
Survived Pod rots Survived Pod rots
Amendm-ent § emergence | emergence emergence | emergence
plants (%} (%) plants (%) (%)
(%) (%) (%) (%)
2003 | 2004 | 2003 | 2004 | 2003 [ 2004 | 2003 § 2004 1 2003 ] 2004 o003 | 2004 { 2003 | 2004 | 2003 { 2004
Wheat
60171 §83]1102)1857}827) 53|64} 73 (192 [10.2711.8)825)79.0) 6.7 ] 8.6
straw
Farmyard

152116712241 23,10624360.2)3040296011731196]246(22.47158.1}58.0]133.2§35.1
manure

Gypsumn 54167 }62)|8718841846142f51]171)981]96 1068331796} 53] 66

Sulphur 79 187194 111.22835)80.7) 68172851101 [1181133(179.73768] 78 1) 8.4
NPK 9.8 [123)11.5]1144)78.7 733|184 121.2 1112014201561 16.7 | 73.2 ) 69.1 | 21.7 | 23.7
Control 20401253)27.4(306152.2§42.0[37.6]39.2122.2)274]31.2|34.4 |46.6738.2440.2]41.6

L.5D005 JOo671082p 11 12} 20721 )113)14]0881097F12313}19114112]13

On the other hand, the farmyard manure was the least effective in reducing the
incidence of pod rots. This may be attributed to that this manure could be a source of
any of the target pathcgens as it wayhave been ripse or its composition enhanced the
activity of some peanut pathogens. 7

All the used amendments decreased the number of root-knot nematode galls
(Table 11) and increased plant height (Table 3) and pod yield (Table 6). Gypsum
gave the lowest number of nematode galls/ root, 9-12 and 13-15 in Gregory and Giza
6. On the where hand, farmyard manures application compared to 48 and 52 galls/
root in the non-treated plants in Gregory and Giza 6, respectively, (Table 11).

Table 11, Effect of some soil amendments on number of nematode galls/ plant under
field conditions in 2003 and 2004.

Gregory Giza 6
Number of Number of
Amendment
nematode galls/root nematode galis/root
2003 2004 2003 2004
Wheat straw 12 14 16 17
Farmyard manure - 35 38 39 35
Gypsum 9 12 13 15
Sulphur 19 22 22 23
NPK 23 25 28 31
Control 46 48 49 52
L.S.D (0.05) 23 27 2.4 2.8
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The reduction of nematode galling by those soil amendments could be due to
the hardening of the plant cell walls and tissues. Alsc, some of the used amendments
could change the soll pH and accordingly the solubility and availability of some macro-
and/or micro- elements may be effected and enhance host resistance against root-
knot hematode and other peanut pathegens (Abawi and Widmer, 2000). Also, certion
amendments could have affected the status of antaganistic organism for the benefit
of the host plants.

Pod yield and oil yield in Table {6) were' correlated with incidence of the target
diseases. Results indicate that the used soil amendments positively affected pod yield
and consequently the oil yield. The highest combined pod yield values were 1965.661
and 1828.927 kg/ fed. for Gergory and Giza 6, respectively, were obtained from the
gypsum treatment (Tables 6, 10). The lowest combined pod vield values were
1110.900 and 1003.210 kg/ fed. for Gregory and Giza 6, respectively, when grown in
non-amended soil (Tables 6 and 10). Similar trend was observed regarding the oil
content as amending soil increased the oil content compared to the non amended one.,
The increase in pod yield and, subsequently, the oil content could be due to that the
used amendments have some nutritive attributes. Also, those amendments reduced
infection by peanut pathogens which, in turn, increased the yield and quality of pods.
Our results are in consistence with those by Abawi and Widmer (2000},

The foreign cultivar, Gregory, was the best in all characters than the Giza 6, so
it is recommended to be cultivated in that area and could be evaluated in other peanut
producing areas of Egypt. Aiso, the promising soil amendments should be considered
in the integrated pest management and peanut production enhancement programs.
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