/E 0\

| esedzasis

. .. .
nr??:":r;sifgxs 3
I LIRS I T Al .
I¥: b i g [ o}
JOURKEL QF
R ] ~ 3 [ Rl »
I A DEQSEADp
ih"hu}&'ﬁ-n l.l-e'u-"i:qfk;nau'ik

Published BY-
Faculty of Agriculiure
MIUFIYA URIVERSITY
SHEBIN ELKOM ESYPT

Yolume 14

198¢ Ho.

o




Effect of phosphorus and Aziplex Nutrition on
GroWwth, Yield ,Ouality and Chemical Constituents

of Pea (Pisum sativum L.)
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seeds of pen cv, Little Marvel were sown under the field
condiricns of the Expermental Farm Station, Fac, Agric,
Meshtohor, zegazig Univ, during the winter sewsons of luge-logs
end l987-1988, Soil of this experiment was cley loam in texture
of pH 7.8, Trials aimed tc study the effect of three levels;o0,
32 and 64 kg onsjrad. of superphosphate fertilizer as soil

apflication within four concentrations 0, 0,05, 0.10 end 0,15,0f the
follifertilizer “"Aziplex" ardded os folier spray 3-times during’

the growing seasons, Results showed that increasing levels cof
superphosphete or "Aziplex"” considerably increased fresh and dry
weight per plant, total yield of green pods per plant and per
faddan, average pod weight, weight of 100 seeds and netting % of
green s¢eds, The highest plant growth, green pod yield and pod
quality were obtained from plants fertilized with 64 kg PZOS/Fad.

and sprayed 3 times with Aziplex at 0.1%. Plant analysis showed
that N, P, K (mg/plant), total indoles content of leaves as well
as P and K content of green seeds were significantly increased

by increasing levels of P and/or Aziplex nutrition and reached
the maximum in plants fertilized with 64 kg ons/Fad. and sprayed

with Aziplex st 0,1%, On the other hand plant height, number of
seeds per pod, totalcsrbohydrates (%) of leaves or seeds and
chlorophyl-a content of leaves were not considerably affected
either by P and/or Aziplex nutrition, Generally, the application
of 64 kg P205/Fad, and 0.10% Aziplex as foliar spray could be

recommended for increasing green pod yield of pea by 45.8% as
compared with control as shown in the first season,
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INTRODUCTION

The favourable response of legume plants to phosphorus
nutrition have been mentioned by pPeck and Buren (1975), peck
et al. (1980) and Midan et al. (198l) on snap bean, El-sawah

— Lt

gi al. (l985) trials on broad bean grown in clay-loem sotl
showed that fertilizing plants with 32 kg P205 and/or 24 kg
KZO/Fad. considerably increased vegetative growth, and fresh
pod yield than those received lower P levels or the control,
They referred the yield increment to the improvement in average
pod weight, weight of 100 seeds and number of pods -per plant,
However, number of seeds per pod and netting percentage were-
less affected by P application. Moreover, Midan et al.(log2)
found that phosphorus nutrition did not tncrease plant height
and green pod yield, oOn the other hand, gl- ~Neklawy et al,
(lasgs) mentioned that P and K application at 64 kg P ()5 + 48 1
KZO/Fad. markedly increased green pods yield; protein and phos-
phorus content (%) of green seeds. Whereas total 6arbohydrates
tontent of green seeds was also increased by P-application

(Midan et al,, 1982),

Recently, much interest is focused on micronutirients
application to vegetable crops grown in the alluvial soil in
EQypt, This interest may be due to the great rnduction in the
suspendéd matter of the Nile water after the construrtinn nf

the High pam (El-rFouly, 1979) which consequently depressed fe.
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Mn, Zn, Cu end Mo content of the Nile water more than 75%
{Nabhan, 1966)., added to that; shortage in manuring, .the
intensive growing of vegetsable crops three times yearly and

the use of new cultivars wigh high potentisal yield, All these
reasons end others led us to give more attention to study the
response of vegetable crops to micronutrients. application
especially when soil pH is relatively high, 1t is reported ,that
8 common deficiency of Zn, Cu and Fe was widely observezvvege-
table crops grown in new reclamated sandy soils in Egypt
(wallace, 1979), The increase of green pods and dry sced
yleld of legume plants by micronutrients foliar application
have been mentioned by Midan (l98l), Gabal et al, (1l985) on
common bean, vakout et al, (198l) on soybean and Hassan (lga2)
on pea, Kkemel et al, (1984) found that Aziplex, foliar appli-
cation at 0.2 weskly, improved plant growth and number of
inflorescens per plant, "toreover, spraying pea and common
bean plants with zn or Cu at 50-100 ppm of each, increased
total chlorophyll content of -leaves (Kanwar and Thakur, 1973
and Hassan, 1982), ana P content of soybean foliage (vyakout

et al,, logl),

Under conditions of relatively high soil pH of this
research, the availsbility of P and most micfonutrients may
be depressed, Therefore, determination .of‘ the optimum
level of ;uperphosphate fertilizer and Aziplex ia reauirerd
for increasing fresh yield of green pods and the quality by

mean of proper nutrition of pes plants,
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MATERIALS AND METHODS

Two field experiments were carried out under clay-
loam soil conditions of the Experimental Farm Station, Fedulty
of agric., Moshtohor during the winter seasons of lose/87 and
lgs7/88. Data for soil chemical anslysis were as follows:

Soil-pH Avail, N Soluble-pP Soluble micronutrients ippm)

(%) (ppm) zn Mn Fe Cu
7.8 0,093 2.58 0.25 0.lo0 0.22 ., 3.3
Soluble cations (meqg/L) Ssoluble anions (meq/L)
Ca Mg Na K CO:5 HCO} cl SO4
8.0 3.0 9.7 0.51 - 3.5 3.5 14

seeds of Pea (Pisum sativum, L.) local cv, Little Marvel,

obtained from the Egyptian Agric, Organization, were sown on
October 1lst and 8th of 1l9se and 1987, respecti&ely in hills at

15 cm apart on both sides of ridges; 60 cm width and 4 m length,
after full germination thinning were done leaving only 2 seed- .
lings per hill, pea plants were supplied with 12 nutritional
treatments; 3-levels of P (0. 32 and 64 kg P205/Fad') within
A-concentrations of Aziplex (0, 0.05, 0.10 and 0,15%). bhos—
phorus was added as superphosphate fertilizer (1le% Pzps) as soil

application at two equal portions during soil preparation

“and _ prior to flowering time (25 days after sowing),.
whereas, micronutrients were added as Aziplex which is a
commercial folifertilizer contains: 0.6% Mo, 0.6% B, 3.6% Fe,
1.8% tin, 0.7% zn, 0.2% Cu and 0.3% Co, Ali micronutrients are
in the hhelated form except 8.- Peas plants were sprayed

with Aziplex on foliage at 3-times: prior to flowering, full

2looming and early- flat pod stage, i.e, 30, 45 and GO days

after sowing,
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Jreatments were adopted in a split-plot design with
A-replicates in both seasons, Phosphorus fertilizer survived
as mein plots however, Aziplex nutrition adopted as sub-plots,
plot aréa included 5 ridges and reached 12 m2 (0.6 x 4 x5 =
12 m2)5 All treatments received Js kg N/Fad, supplied as
ammonium nitrate (33.5% N) and added at two equal portions; 20
and 40 days after sowing 1.e after thinning and at the beginn-
ing of flowering stage, Other cultural practices were done as

common in the district,

' pata recorded were as follows:

l, vegetative growth:

At full blooming stage, 10 plants from each plot were
taken by random, whereas, plant height (cm), fresh weight and

dry weight at 70°C (g/plant) were determined,

2. chemical composition of plant foliage:

A) The dry matter of plant foliage sampled at flowering stage
( 45 days éfter sowing) were used for the following chemical
detérminationsg:
Totel N, P and K contents in plants weée determined according
to the methods used by pPregl (1945); Murphy and Riely (1962)
as modified by John (1970): Brown and Lilleland (1946) res-
pecéively, '
Total carbohydrates determined colorimetrically according to
the method of Michel et al, (1956).
Micronutrients; zn and Cu content {ppm) were assayed using

 atomic absorption according to chapman and Pratt (losl),

- 1350 -
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i
A raendom.sample of fresh leaves, of 10 plants of each plot
weré taken at full blooming stage and used for the following
determinations:
- chlorophyll a, b and carotene content were determined in
fresh leaves using the method described in A,0.A.C. (1970).
- indoles were determined colorimetrically in fresh ‘leaves as
described by gordon and weber (1950) as modified by Fliosson
(1969) .
- phenoles wete determined in fresh leaves using the method
described in the A.0.A.C.{(1965). |

Green pod yield and, its components:

A)

8

vidld of green pods harvested from each plot ;ll over the
season was determined by weight (kg/plot) and number and then
calculated as ton/Fad as well as weight and number of pods
pe%'plant.

A %andom sample of one kg pods of each plot was taken at the
gréen mature stage (freéh marketing stage, go days after
sowing) and then green seeds were extracted and weighed to
determine; number of seeds/pod, Netting % aﬁd seed index as

the weight of 100 green seeds (g).

chémical composition of green seeds:

the total N, P, K and total carbohydrates (% based on dry

weight) were determined in the dry matter of green seeds using

the ssme methods described

previously for plant foliage ahalysis.

Statistical Analysig: All data collected were subjected to the

statistical analysis of the split-plot design as mentioned by

Snedécor and cochran (1968).
1



Minufiya J. Agric. Res. Vol. 14 No.2, 1989

- 8 -

RESULTS_AND_DISCUSSION

l, plant growth characteristics:

Data on plant growth (Teble,1l) show that P and/or Aziplex
nutritionsl trestments had no Significant effect on plant height
in both 4essons, whereas, fresh and dry weight per plant were
significently increased by increasing levels of p fertilizer and
therefore, the maximum plant growth was obtained when plants were
fertil;zed with 64 ké ons/Fad, as shown in both seasons, This
response in pea growth by increassing levels of P application
is in agreement with Midan et al. (1981) on common bean, El-Sawsah
et al, (iges) on broad bean, However, the unsignificant response
of plant :-height to P or Aziplex nutrition may be due to that the
cultivar used here (cv, Little Marvel) is a short one with a8
determinate stem length, Moreover, obtained results agree with
those results of Midan et al. (1982) on Pea fertilized with
different p-levels,

Concerning the main effect of Aziplex foliar application
on plantigrowth, data clearly show that when plants sprayed
with Aziplex st 0.1% or more gave higher fresh and dry weight
per plant ss compared with those received lower doses or the
control, such response was significant only in the first season,
Gabal et al, (1985) did not found a considerable increase in
vegetative growth of common bean plants sprayed with zn, Mn,or
Cu, However, Kamel et 8l, (1984) fdund that Aziplex improved

plant growth by using 0.2 of Aziplex weekly,

( o - 1352 -
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Concerning the intéraction effect of I within Aziplex
on plant growth significant dif ferences may be detected but only
in the fifst season, Plants supplieq with 32 kg P205/Fad. and
sprayed with Aziplex at 0.15% or those received 64 kg PZOS/Fad‘
end sprayed with Aziplex at OEOS or 0,1% gave higher plant growth

as compared with other treatments,

It seems that the favourable role of phosphorus on pea
growth here was more pronounced than that of micronutrients
application in the férm of Aziplex, This result is in agree-
ment with those of Gabal éi al, (1984) on common bean who
found that zn, Mn and Cu foliar application depressed growth
of common bean plants evaluated at flowering stage, whereas,
increasing levels of P application considerably increased

plant growth as mentioned by Houge et al, (l970); Midan et al.

(lgsl) and el-sawsh et al, (1985),.

Data given in Table (2) show that N, P and K uptake
(mg/plant) were significantly increased bylincreasing levels of
P and/or Aziplex nutrition and the maximum uptake wes found in
plants fertilized with 64 kg PZOS/Féd, and/or sprayed with 0.1%
Aziple% as compared with all levels and treatments, This’
increase in minerals uptake could be referred to the favourable
role of P and Aziplex on plant growth as shown in Table (1) and
cempletely agree with Hogue-et al. (1970) on tomato supplied
with P?at rates to provide 100 ppm P: Bishop et al, (1976) on
Peo: El-Sawah (1985) using 32 kg PZOS on broad bean and Kamel
et al (losg) who found that Aziplex foliar application incrensed

plant growth, !
} I
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Regardless to p-application, increasing levels of Aziplex
from 0,1 up to 0.15% did not result any considerable increasc
in N, P and K uptake, This result was also true ‘when P was
added at the highest level of 64 kg P205/Fad,Th1§ may be
explained by the considerable differences in vegetative growth
of plants fertilized with 64 kg P205/Fad; and sprayed with

0.1% or 0,15% of Aziplex,

toncerning zn and Cu content of plant foliage data in Table(2)
show #bat the effect of interaction between P and Aziplex was not
Slanf}cant,“owe?é?ﬂ; ";zn and cu contents of plant foliage wcre
increassed as a result of increasing levels of p fertilizer
from O up to 64 kg PZOS/Fad' Regerdless to P-levels, Aziplex
foligr application increased Cu content of pea foliage,
reached the maximum values in plants sprayed with 0.1% or the
highgst -concent , of Aziplex, Although the same trend was
notiéed for zn content of foliage but variances failed to
reach the level of significance., This result agree with the
theory of cation-anion balance of Kirkby and nHengel (1967)
who dtated that plants took up hi l~gnions (HPO “) should
also take up high cations to keep'tg;; balance in plant tissues,
It was also clear from Table (2) that there were no inter-
action effects between P and Aziplex nutrition on total phenols,
total carbohydrates end photosynthetis pigments content of
plant foliege or leaves. Meanwhile, chlorophyll-a and total
carbohydrates content were not considerably affected either by

P and/or Aziplex treatments. chlorophyll-b and carotene
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content of leaves were mainly responsed to raising levels of
P application whereas, plants supplied with g4 kg PZOS/Fad'
had the highest values as compared with those received lower

levels of p-fertilizer,

Concerning totel indoles and total phenoles it was
increassed by increesing levels of P-application reached the
maximum in plants fertlilzed with .64 kg P205/Fad° Regardless
to P-levels, all lévels of Aziplex significantly increased
total indoleé and phenoles than the control with no signifi-
cant differences due to the concentration of Aziplex foliar

application,

3, Green pod yield and its components:

Qoncerning the main effect of phosphorus on green pod
yield Jf pea data (Table, 3) showed that increasing levels
of ?—fértilizer from 0, 32 up to 64 kg PZOS/Fad. significently
increased green pod yield per plant as well as per faddan as
shown in both seasons, This increase in pod yield may be
referred to the increase in plant growth and average pod
weight.of plants fertilized with P as compared with those of the
control, Moreover, number of pods per plant seemed to be
increased by P~application but only in the second season,.
However, increasing levels of P-fertilizer from 32 up to 64 kg
P205/Fad. did not result in any significant increase in
number of pods per plant, in both seasons, These results are in
harmon; with those of Bishop et gl. (1976) and Browning and
George (198l) who found that N, P and K application increased

seed yield of many legume crops including peas,
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Regardless to p-levels, aziplex folier spplication
significantly Lmproved green pod yleld.per plant as well a8
per faddan than thg control, as shown in both seasons,
Increasing levels of Aziplex from C.O5 up to 0.10% did not
result in sny significent increment in pod yield, however,
epraying rlants with 0.15% Aziplex significenily increesed

tresh pod yield per plant as well as per faddan,

Moreover, the sffect of interaction between P end Aziplex
nutrition on pod yield, showed significant differences but
only in the first season (Table,3), Treetments whi;h showed
the most fevoursble effect on green pcd yield per plant end
per faddan were 32 kg P,0g + 0.15% Aziplex snd 64 kg PZOSFad.
+ 0,10 or 0.,15% Aziplex es compared with other trestments,
This increase in green pod yield ranged from 35;19 to 46.80%
over than the control, The same trend was elso noticed in
the second season, however variances failed to reach the level
of significancy, This result is completely agree with those
of Bishop et gl; (1976): Midan et al, (1982);: gl-Neklawy €t 8l,
(l985) and El-Sawsh et al, (1985) who reported a favourable
role of P on fresh and dry seed yield of legume plants. More-
over obtained data showed that spraying the folifertilizer

aziplex without adding p-fertilizer failed to increase the

" .number or weight of green pods per plent or per faddan except whe

when plhnt received the highest level of aziplex (0.15%) i.e.,
the role of micronutrients application in the form of Aziplex on
plant growth and pod yield was more pronounced in plents received

the medium or high level of p-fertilizer, This result is. in
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harmony with those of Hassan (1982): Gabal et al. (1984)

and Kamel et al. (l984) . under the conditions of this work .
no deficiency symptoms for micronutrients or p were noticed
visually, So., the use of the folifertilizer mi{ture Az iplex
may correct the hidden deficiency expected or at least
increase the levels of micronutrients in plent foliage:
{Table, 2) up more than the adequate level which consequently
improved fresh pod yield and its quality.,

4. Quelsty of green pods:
pData on guality of fresh pods ( Teble, 4) showed that Aziplex

shd/for superphosphate application increeged. average pod
weight, weight of 100 seeds and netting % of green pods =as
shown in the first sesson and the best rasulté were obtained
when plants fertilized with 64 kg ons/fad. and/or sprayed with
0.10% Aziplex, whereas}number of seeds per pod was not
considerasbly affected by any nutritional treatment, in both
seasons. This result may be due to that number of seeds per
pod is a geneticsl character, less affected by environmental
factors especially when temperature is favourable for fruit
set, However increment in weight of loO seeds and netting

percentage did not reach level of significancy either by P or

Aziplﬁx nutrition in second season,
H

5. chemical constituents of green seeds !

Data in Table (5) showed that P and K content of green
seeds were increased by increasing levels of P and/or Aziplex
nutrition, The maximum content was found in plants supplied
with high-pP 64 kg P205/Fad. and/or sprayed with Aziplex at

0.10%. Moreover, P-application significantly increased total-N
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Table (5): Effect of phosphorus fertilization and Aziplex foliar
application on chemical composition of green seeds of
pea (based on dry wt.,) during 1987-1988 season.

Treatments

loa7-1988

Jotal carbo-
hydrates %

mg/l100 g D. wt.

294
330
360
293
295
301
374
38s
374
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content of green seeds however, total-carbohydrates content
was not considerably affected by any of the stﬁdied tfeatments;
These results agree with that of El-Niklawy et al, (loss) who
found that P application increased P and protein content of pea
seeds, ;On the other hand, these results disagree with mMidan

t al, (1982) who found that P application decreased P arnd

increased total carbohydrates content of green pea seeds, It

was clear that they treated pea plants with both of GA3 and p

and that may explain the opposite trend,
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