EFPFECT OF IRRIGATION WITH DRAINAGE WATER
ON PEAS (Pisum . sativum, L.)

II- YIELD AND ITS QUALITY
BY
Abed, T.A.; %aki, M.E. and Abo-Sedera, F.A.
ABSTRACT

) Two field experiments were conducted, at the
Experimental farm of the Fac. of Agric. at Moshtohor in
1983/84 and 1984/85 seasons to study the effect of using
drainage water in irrigation instead of the Nile water on
yield and its physical and chemical characters for some
pea cultivars. Obtained results show that, using drainage
water in irrigation up to three times throughout the growing
season increased number and weight of green pods per plant,
total yield, average pod weight and diameter as well as
number of seeds per pod, weight of 100 green seeds and
netting percentage. Meanwhile, average pod length was decrea-
saed for all used pea cultivars, in addition, using drainage
water increased seeds content from each of Na, Zn, Cu, Mn
and carbohydrates while it caused a decrease in N, P, K
and Ca concentration. On the other hand, irrigation with
drainage water more than three times throughout the growing
season, decrecased all studied yeild parameters of all pea
cultivars under study. Obtained results indicate also that,
different used pea cultivars showed various responses for
drainage water application. In this regard, 1little Marvel
cv. was the most durable one among used cultivars.

INTRODUCTION

Egypt in the last decades facing a national problem
due to the fact that the population increasing rate is
.greater than that of crop production. Increasing crop produc-
tion can be achieved through many aids, one of them through
increasing the cultivated area. This required much of well
quality water which already is not sufficient to meet all
the expected. One of the possibilities to overcome
this JdiEfficult is to use the Dbrakish water. Many
investigators reported that using brakish water in irrigation
affected the yield and its parameters as well as the chemical
constituents of produced parts (Farrag, 1978) on broad bean
(Abd El-Dayem 1982) and (Abdalla 1985) on pea plants.
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MATERIALS AND METHODS

Two field experiments were carried out at the
Experimental- Farm of the Fac. of Agric. Moshtohor, Zagazig
University, during the two successive winter seasons of
1983/1984 and 1984/1985. Each experiment included 15 treat-
ments which were the combinations of 5 irrigation treatments
within 3 cultivars. In the first irrigation i.e. pre-sowing,
the Nile water for all treatments was used. The irrigation
treatments were:

1~ Irrigating plants four times only with Nile water
: throughout the growing season (Control treatment).

2- Irrigaiton once with drainage water i.e. the first
irrigation after Sowing. While in other irrigations
Nile water was applied.

3- Irrigation twice with drainage water i.e. the first
two irrigations after sowing while in the other two
irrigations, Nile water was used.

4- Irrigation three times with drainage water i.e. the
first three irrigations after sowing and at the last
irrigation, Nile water was used.

5- Irrigation with drainage water only where at all the
four irrigations after sowing throughout the growing
season, drainage water was used.

The pea cultivars used were, 1little Marvel, Lincoln
and perfection. Seeds were sown in hills 15 cm apart on
both sides of ridges 60 cm wide on October 17th and 15th
in 1983 and 1984 seasons respectively. A split plot design
with four replicates was adopted. Irrigation treatments
were considered as main plots, while varieties were assigned
as sub-plots. Plot area was about 1/400 Feddan. The chemical
analysis for the soil of the experiment before and after
investigation at 1984/1985 is shown at Table (1). Water
samples for chemical analysis were taken at three intervals
i.e. at beginning, mid and end of the growing season. The
chemical analysis of water applied during 1983/1984 and
1984/1985 is shown at Table (2). Other cultural practices
were carried out as commonly followed in the district. At
harvest, the mature green pods for each treatment were
collected and the following data were recorded:
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Effect of irrigation with drainage water 491

A- Yield and its components:

Number and weight of pods per plant, pod weight,
diameter and length, number of seeds per pod, 100 seed
weight, shellout percentage and total yield (ton/feddan)
were measured.

B- Chemical constituents of seeds:

Nitrogen, , phosphorus, potassium, sodium and calcium
were determined according to the methods used by Pregl
(1945), for N, Murphy and Riley (1962) as modified by John
(1970) for P, Brown and Lilleland (1946) for both K and
Na. Richards (1954) for Ca. Carbohydrates were also deter-
mined in produced seeds using method described by Michel
et al., (1956). Moreover, microelements (Zn, Cu and Mn)
were assayed according to the method described by Chapman
and Pratt (1961).

All obtained data were subjected to statistical analysis
according to Snedecor (1962).

RESULTS AND DISCUSSION

A~ Yield and its components:

Data presented at Table (3) show clearly that, irrespec-
tive of number of green pods per plant, average pod weight,
pod vyield per plant and per feddan were significantly
increased as a result of using drainage water in irrigation
up to three times during the growing season compared with
using the Nile water only. On the other hand, more drainage
water applied than three times drastically reduced all
studied yield components. The obvious depressive effect
of drainage water irrigation more than three times may be
attributed to the accumulation of some harmful salts in
the growth media, which may be reflected in higher E.C.
and Na concentrations as shown in Table (1). Obtained results
are in agreement with those reported by Abd El-Dayem (1982)
and Abdalla (1985) on pea.

Regarding the effect of used varieties, the same data
at Table (3) reveal that, there were significant differences
between the used cultivas regarding various yield parameters.
In this connection, little Marvel cv. showed the highest
response for drainage water application reflected in the
greatest number of pods per plant and total yield either
per plant or per feddan, followed by perfection cv., wereby
lincoln ranked last during both seasons of study.

As for the interactional effect of both irrigation
treatments and studied varieties, results tabulated at the
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Effect of irrigation with drainage water 493

same table proved that, the highest number of green pods
and yield per plant was well as per feddan were produced
by Little Mervel plants when irrigated two to three times
with drainage water. However, regarding the average pod
weight, the highest increase was obtained with using drainage
water three times in irrigation especially in lincoln cv.

B- Fruit quality

1= Physical characteristics:

It is evident from data at Table (4) that application
of drainage water two or three times significantly increased
each of number of seeds per pod, netting percentage and
100 seeds weight, whereby pod diameter was not statistically
affected, while pod length was significantly - decreased
compared with that produced from Nile water treatment.

Regarding the effect of studied cultivars, it is obvious
from the same data at Table (4) that, there were signifiant
differences among the used varieties in pod length and seed
index. Moreover, variations in the other studied pod para-
meters did not reach level of significancy. In this regared,
little Marvel cv. has the greatest number of seeds per pod
and the highest weight of 100 green seeds as well as netting
percentage, followed by perfection and licoln cv. On the
other hand, lincoln cv. possessed the longest pods compared
to the other two varieties.

Concerning the interactional effects of irrigation
treamtents and varieties, data at Table (4) reveal that,
both average pod length and number of seeds per pod were
significantly affected, while pod diameter, 100 seeds weight
and netting percentage were not affected by irrigation treat-
ments for all vrieties under study. In this respect, the
greatest value of pod length was obtained from plants of
Lincoln variety when irrigated with Nile water while the
highest number of seeds per pod was obtained from plants
of 1little Marvel cv. when irrigated with drainage water
two to three times.

2- Chemical composition of seeds

a- Macor-elements concentration:

Data illustrated at Table (5) show that, except Na
concentration which was significantly increased all studied
macroelements i.e. N, P, K and Ca concentrations in the
seeds were decreased as a result of using drainage water
in irrigation compared with the control (Nile water).
Obtained results are in harmony with those reported by Said
et al. (1966), on cow pea and Farrag (1978) and Moustafa
et al. (1981), on broad bean.
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With regard to the effect of wvariety, it is cbvious,
from the same data at Table (5) that with the exception
of P, no significant difference and clear trend were observed
between varieties in this regard. In this connection, seeds
of perfection cv. have the highest phosphorus concentration
compared with other used cvs.

As for the interactional effects, data at Table (51
show that the concentration of N, P, K, Ca and Na in the
seeds of all studied cultivars were not significantly
affected due to drainage water application. In this respect,
seeds of perfection and little Marvel cvs. produced from
plants irrigated with Nile water possessed the highest N,
P, K and Ca concentrations, and that produced from plants
irrigated with drainage water four times having the highest
Na concentration.

b- Micro—-elements concentrations:

pata presented at Table (6) show clearly that, there
was a significant increase in Zn, Cu and Mn concentrations
in green seeds due to increasing number of drainage water
irrigations. These results disagree with those found by
Farrag (1978), on broad bean.

Concerning the effect of cultivars, it is obvious from
data at the same table that no significant differences were
found between the studied cultivars in the concentration
of all determined micro-elements.

With regard to the effect of interaction between studied
cultivars and drainage water irrigation treatments it is
evident that in the three studied cultivars, all previously
mentioned micro-elements tended to increase continuously
in their concentration as number of drainage water irriga-
tions increased. Such increments may be understood on the
basis of the migration of these elements from the vegetative
parts to the seeds; which are considered the main parts
of storage for legume crope.

o Carbohydrates:

Data at Table (6) indicate that, increasing drainage
water freguencies up to three times increased the carbo-
hydrates content of the seeds. Such increase may be connected
with the increase in photosynthetic pigments. This result
is in harmony with those found by Farrag (1978) on broad
bean.

As for the effect of used cultivars, no significant
differences in the carbohydrates content of pea . seeds were
detected.
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Cbncerning the interactional effect between studied
¢vs, and drainage water irrigations, no significant diffe-
rences were detected in this respect. However, seeds obtained
from plants of little Marvel cv. irrigated with drainage
water three times contained the highest percentage of carbo-
hydrates compared with the cther combinations of other varie-
ties with other treatments.

Generally, it may be concluded that, using drainage
water in irrigation of pea plants for three times, throughout
growing season, will increase the green pod yield, Moreover,
Little Marvel cv. proved to be the most durable (among other
used cultivars) for applying drainage water in irrigation.
Hence, such wvariety produced the highest yield of green
pods with best quality.
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