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PLANTS GROWN IN NEWLY RECLAIMED SANDY SOIL
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ABSTRACT

Two experimental were conducted at ismailia Agricultural Experimental

Station through two seascns 2001/2002 and 2002/2003 to study the influence of

gypsum and NPK rates’ application on yield and some nutrients uptake by peanut

crop in newly reclaimed soil under using sprinker irrigation system. Each experiments

were designed in randomized complete block design. Each experiment included 7

treatments where each treatment replicated three times.

The obtained results could be summarized as follows:

1- The application of gypsum and NPK at the recommended rates (30 kg N, 30 kg
P.0s, 24 kg K;0 fed'1) or application of gypsum individually or NPK at the
recommended rates individually gave significant increases to the studied
parameters involved 100-seed weight, pod vyield, siraw yield and shillinq
percentage. The superiority was found with the application gypsum at 500 kg fed’
pius NPK at the recommended rates.

2- The application of gypsum and NPK at the recommended rates showed highly
significant increases the control or the individual addition of gypsum or NPK at the
recommended rates in the parameters dry waight of 100-pods, dry weight 100-
seeds. seed and straw yield. Also, the superiorjty was gypsum application 500 kg
fe”" us NPK recormmended rates.

3- The previous treatment, the gypsum application individually or NPK at the
recommended rates individually gave a significant increase over the control in N,
P and K uptake of seed and straw.

4- Ol and protein yields were a highly significant increase higher than the control due
to applying gypsum plus NPK recommended rates or application of gypsum
individually or NPK at the recommended rates individually. The application of
gypsum at the rate 250 kg fed™’ + half NPK recommended rates gave the lowest
values with respect to qil and protein yield.

5- Generally, the results revealed that the sprinker irrigation sysfern in newly
reclaimed sandy soils with gypsum application (500 kg fed” + NPK recommended
rates) on peanut crop to achieve the highest pods yield fed™, shilling percentage,
N, P and K-uptake.

INTRODUCTION

Groundnut {Arachis hupogae, L.) is considered one of the important
edible oil crops in Egypt. About 40 % of the total seed production in Egypt, is
exported. Among ol seed crops, groundnut has an important target to
overcome oil efficiency gab in Egypt.

Peanut production needs light soils, which are located mainly in
Eastern Delta region (Ismailia and Shargia Governorates), Western Delta
{Scuth Tahrir) and middie Egypt, where about 80-85 % of peanut area is
cultivated. This policy could not be realized during the past few decades
without more developed irrigation system as drip or sprinker irrigation system
in addition o recent technique of adding fertilizers lo be injected it through the
irrigation water.
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The problems of production of peanut in newly cultivated sandy soil
like unfilling pods, fertiity poverty of sandy soil, high foss of elements by
leaching and its low field capacity were faced. Many investigators confirmed
that gypsum applied with or without NPK increased filling percentage of pods
and improved yield quality (Satyanaryana ef al,, 1975). Also, Ali ef al. {1994
and 1995) stated that leaf area index, number of pods/plant, pod and seed
vields/fed were significantly increased by gypsum application as compared
with no adding of gypsum. Moreover, El-Ahmer et af. {1994), Dahroug et al.
{1992), Abou Baker et al. {1994), EI-Naggar et a/. (1896) and Gendy et al.
(1996) demonstrated the beneficial effect of gypsum application on peanut
yield and its quality.

On the other hand, some authors reported that, application of gypsum
did not increase the yield of unshelled nuts (Gajendra, 1998). Furthermore,
some investigators showed that, time and increasing gypsum rates
significantly increased pod and unshelled yields (Geethalakshmi and
Lourduraj, 1993).

The present study aimed to investigate the influence of gypsum and
NPK rates’ application on yield components, NPK uptake and oil and protein
yield under sprinker irngation.

MATERIALS AND METHODS

A field experiment was established to fulfill the objectives of the
present work as follows:
Location: At Ismailia Agricultural Experimental Station.
Soil: Representative surface soil samples (0:3C0 cm) were taken before
performance of the experiment where some characteristics of the studied soil
were determined according to Black (1965) and Page (1882) as indicated in
Table 1.

Table 1: Chemical and physical properties of the investigated soil.

FoH™ | ECY Cations (mel” [ Anions (mel ™) Il
{ds.m™) "Ca” [Mg" [ Na° | K [ COs- |HCO: | CI | SO4 |
8.1 162 380 /110 1150 020 j - 250 | 970 [ 440 |
Av. N(ppm)® [ Av.P (ppm}¥ ] Av. K (ppm}® |
18.0 [ 4.0 41.0 ]
Coarse | Fine sand Silt_L Clay | O:M [ CaCo;, Soil ‘)
| sand % % % % % % texture
76.18 15147 [ 235 | 6.30 0.23 | 0.33 | Sandy soil |
4-1:2.5 suspension 2-1: 5 Extract
3- extracted by 1 % K3;S04 4- extracted by 1M sodlum bicarbonate.

5- extracted by 1M ammonium acetate.

5376



1-
2.
3.

1-
2.
3-
4-
5.
5-
7-

10-

11-

J. Agric. Sci. Mansoura Univ., 29(9), September, 2004

Studied crop: Groundnut seeds {Arachis hupogae, L.) gv. "Glza 5"
were obtained from Agrlc Res. Center. The planting date was 20™ and 25" of
April in the two growing seasons of 2001/2002 and 2002/2003, respectively.
Experimental plot; 4 x 3.5 m
Experimental treatments: The experiment was carried out in a randomized
complete block design involving 7 treatments. Each treatment was replicated
three times, The detailed experimental treatments were as follows:

Seed incculation was conducted usmg Bradyrhizobium japonicum just
before sowing at a rate of 2 packages fed™' (packages weight is 200 g).

Control treatment without any additions.

Gypsum application at a rate of 500 kg fed™'.

Addition of the recommended N, P and K rates i.e. 30 kg N, 30 kg
P,0s and 24 kg KO fed™, respectively).

Addition of half of the recommended rates of gypsum and NPK i.e,

250 kg gypsum fed™ + 15 kg N, 15 kg P,0s and 12 kg KO fed™).
Addition of half recommended doses of gypsum and full
recommended doses of NPK,

Addition of the full recommended doses of gypsum and half the
recommended NPK rates,

Addition of the recommended gypsum and NPK rates.

The calcium superphosphate was added before ploughing in one
dose while the rate of gypsum was splitted into two doses, one before
ploughing and the other before flowering. The N and K rates were also added
in two drses, one after planting and the other before flowering stage.

At harvesting time, ten guarded plants were labeled from each plot to
estimate the following characters:

Total weight (kg).

Weight of pods per 10 plants {g).

Weight of husks per 10 plants (g).

Dry weight of 100 pods (g).

Weight of 100-grain (g).

Weight of 100-husk (g).

100-seed weight (g).

Seed weight
Shilling percentage = -=-----~e--eaae- % 100
Pod weight

Paod yield {kg fed”'): Pod y:eid of plants in the central ten ridges of
each plot was estimated in kg/m?, then it was converted to estimate seed
yield kgffed.

Qil yield in the sesds was determined according to A.0.A.C {1980) by
using soxhlet apparatus and petroleumn either as an organic sclvent.

Protein yield: Samples of straw and seeds were oven dried, weighed
and ground. Nitrogen, phosophorus and potassium contents in plant
materials were determined according to Jackson (1973).

Statistical analysis: the randomized complete block design was adopted and
analyzed according to Gomez and Gomez (1984).
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RESULTS AND DISCUSSION
Dry matter and yield:

Data in Table 2 show that, there are significant increases in all the
studied parameters {dry weight of 100-pod, dry weight of 100-seed, seeds
and husk). The dry matter was significantly increased with combination of
gypsum and recommended NPK rates. The increase as a percentage over
control for all the studied parameters except for husk were 40.71, 71.96,
87.48 and 38.91%. Also the corresponding increases at gypsum rate alone
were 21.80, 7.35, 4.91 and 15.68% and at NPK recommended rates were
31.80, 19.98, 33.01 and 40.38%. In case of husk, the control increased over
the combination between gypsum rate with NPK recommended rates, gypsum
rate application alone and NPK recommended rate alone and these increases
could be estimated as 38.90, 20.09 and 1.90%, respectively, as an average in
two growing seasons. These results were confirmed with those of EIl-Saadany
and Abdel-Rasoul (1999).

Yield components:

Data presented in Table 3 reveal that gypsum and NPK rates showed
a highly significant effects on all the studied characters {100-seed weight, pod
yield, straw yield and shilling percentage) as compared with the controi Tabie
3 reveals also that, the superiority of the gypsum rate (500 kg fed” combined
with NPK recommended rate). In this respect, the percent increases of these
studied four yield components over the control were 76.99, 43.58, 82.77 and
25.77%, over the recommended gypsum rate alone these increase were
15.01, 3.81, 8.96 and 2.14% and over the recommended NPK rate solely
54.74,19.97, 33.17 and 2.05 % for the mentioned parameters respectively, as
an average in two growing seasons. There were significant differences among
solely application of gypsum and solely application of NPK at the
recommended rates and the combination between them. Ali ef al. (1995),
Saadany and Abdel- Rasoul (1999) concluded that, the rate of gypsum
application (500 kg fed”’) was the most effective treatment in increasing
peanut yield components. Moreover, Samira et al. (2000) confirmed that, the
NPK recommended rate had significantly affected on 100-seed weight, pod
weight, straw yield and shilling percentage, parameters NPK recommended
rate application, increased the studied growth while half NPK recommended
rate caused these parameters to decrease.

NPK uptake by seeds and straw:

Application of gypsum combined with NPK recommended rates gave
significant increases in nitragen, phosphorus and potassium uptake in both
seeds and straw of peanut, in two seasons.

Table 4 reveal that, the most beneficial treatment was gypsum
application combined with NPK at the recommended rates, where it caused
increase percentages over the control 83.11, 78.03 and 74.63%, over the
applied gypsum rate alone by 32.07, 9.05 and 3.93% and over NPK
recommended rates by 34.05, 33.13 and 36.13% for N, P, K uptake in seeds,
as an average of the two growing seasons.

The data in Table 5 show the same trend of the previous treatments
as they gave significant increases for N, P and K uptake by peanut straw as
compared with the controt treatment. The mean values of the increase over
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control by 10529, 10818 and 107.33%, respectively. Moreover, the
corresponding increases over the gypsum application (at its recommended
rate) were 20.88, 5.13 and 29.88% and more than NPK recommended rate by
9.97, 16.21 and 19.90% for N, P and K uptake by peanut straw, as an
averages of the two growing seasons. Dahroug et al. {1992) suggested that
addition of gypsum increased N and P content in chickpea plant, moreover,
Khalil (1990) found that NPK fertilizer promoted minerals uptake.

Oil and protein yields:

Oil and protein yields were significantly increased as a result of
applying gypsum at its recommended rate combined with NPK at their
recommended rates in the two seasons. The mean values were increased
over the control by 181.64 and 83.11% over gypsum application rate alone
were 60.99 and 5.07% and increased over NPK recommended rates by
103,76 and 34.05% for il and protein yield, respectively, as an averages in
the two growing seasons. These results stand in well agreement with those of
El-Ahmer et al. (1987), Sudhir ef af. (1987), Nour El-Din et al. {1990}, Hassan
{1994} and Das and Gamayak (1995).

Mengle and Kirkby (1975) stated that the intensification of protein
synthesis in seeds decreased its fat content. It 15 noticed that increasing of oil
yield in this study was associated with that of protein one.

Table 6: Qil and protein yield of peanut as affected by gypsum
application and varicus rates of N, P, K fertilizers.

| . . R R
Qil yield Protein yield
Treatments 1% season | 2 season | 1 season | 2 season

Control 200.2 200.1 1050 | 107.31
| Gypsum 500 kg fed” 334.3 3676 1850 | 185.0
NPK recommended rates | 276.6 276.7 1450 145.0
.Gypsum 250 kg fed™ + % \

'NPK recommended rates 410.9 411.0 119.38 117.5

Gypsum 250 kg fed” +
NPK recommended rates | o> 385.5 136 88 137.5

T S
Gypsum 500 kgfed' + %
INPK recommended rates 458.6 458.6 124 .38 124 .38

Gypsum 500 kg fed” +
INPK recommended rates 5637 563.7 192.50 196.25

' LSD at 5% 9.03 7.48 28.81 29.08 ¢

4

g
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it was concluded that nitrogen has a primaty importance among the
fertilizers, though stimultaneous application of phosphorus and potassium is
necessary for reaching the highest possible yields. The most beneficial
treatment among all the studied ones was gypsum appilication rate (500 kg
fed) with NPK recommended rates whereas, the application of gypsum (500
kg fed”) before plowing under sandy soil condition was the recommended
treatment for raising peanut productivity with highest filling percentage.
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