4. RESULTS AND DISCUSSION

The importance of phosphorus application on plant
nutrition, especially for vegetative growth, dry seed yield
and 1ts components as well as chemical composition of
plant foliage and dry seeds arc studied in two separate
experiments on common bean plants cv. Nebraska as

follows:
4.1. First Experiment:

Effect of phosphorus levet and source on growth,
dry seed yield and quality of common bean (Phaseolus

vuilgaris 1..).

4.1.1. Vegetative growth of common bean as affected by

level /or source of P-application:

The effect of Jevel and source of P-application on
vegetative growth characteristics of common bean i.e.,
plant height, number of leaves and branches per plant, stem
diameter, fresh and dry weight per plant are presented in
Tables (1, 2).
4.1.1.a. Plant height as affected by level and / or source

of P-fertilizer:

Data on the effect of phosphorus fertilizer level on
plant height, (Table, 1) show that increasing level of
phosphorus fertilizer from 0 up to 32 kg P,Os/ fed led to a
significant increase in plant height in the second scason
only. Meanwhile, fertilizing common bean plants with 40
kg P,Os / fed did not significantly increase plant height
than that of 32 kg P,Os / fed as a general trend in both
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Table

(1) Effect of P-lexel / or P- source on vegetative growth of common bean during summer seasons of

1998&1999.

m
Plant No. of #

Treat—rents _ Neoof .m::: Fresh | Dry wt.| Plant | Ne. of No. of Stem Fresh Dry
! jeight Leaves , bra-ches  diameter wt. g/plant | height | leaves | branches | diameter wt. wt.
¢ cm) “plant n /p it {cm}) g/plant (cm) /plant /plant (cm) g/plant | g¢/pla
i i nt
Kg P:Ox/fed | First season (1998) Second season (1999)
O (-4} 1334 1335 ¢ & 0.69 113.96 28.48 37.13 12,10 7.32 0.56 64.03 16.00
24 21y | 2720 14.91 &6 0.74 125.71 31.42 40.45 §2.60 7.69 0.57 71.09 17.77
3272) 13,69 1575 &3 0.77 145.02 36.23 44.07 14.16 9.01 0.59 87.67 21.91
4073y 3.0l 15.66 &) 0.77 135.33 33.84 43.89 14.29 875 0.62 8233 2085
LS. 3% NS .60 S 0.02 5.15 0.42 314 N.S 115 N. S 2.08 0.47
? — sou-ue Fi-st seas>n (1998) Second season (1999)
s 1733 1387 R 0.7 129,84 32.43 40.8: 1378 7.95 0.39 7707 19.26
i MAP M ) by 2= m s~z 074 127.82 3193 40093 1223 825 0.37 69.67 1741
{ nDap 1755 1362 2 FT 0.7 13254 33.08 1237 1385 | 828% N6z 82,12 | 2052
_ LSD s oS {50 s NS 385 022 N.S 133 NS NS 2.97 (30
_
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seasons. Such increment 1n plant growth by P-application
could be referred to the role of P on root proliferation and
growth (Tisdale and Nelson, 1973 and Ohtfrogge, 1962) as
well as its effect on cell energy through organic phosphate
compounds; ADP and ATP. This favourable role of P-
application level on plant height is in agreement with those
vesults obtained by El-Bakry et al. (1980), Mahatanya
(1980), Acuna and Cordero (1989), Abou El-Hassan et al.
(1993) on common bean. Furthermore, results agree also
with Abd El-Hafez (1994) on common bean who found
that plant height was increased by increasing P-fertilizer
level up to 96 kg P,Os / ted. Many mvestigators pointed out
favourable role of P-application on plant height of other
fegume crops among them, Goverdhan (1985), Hassan et
al. (1990 and Mohamed et al. (1999) on cowpea, Salem
and Eil-Massri (1986), Etman et al. (1991), Hamada
(1992), radwan (1992), El-Bana And Soliman (1994) on
faba bean and Hassan et al. (1993) on pea. On the other
hand. El-Sawah et al. (1985) on broad bean who showed
that increasing P,Os application up to 48 kg / fed decreased
plant hetght. Meanwhile, Furag ef al. (1987) on cowpea
who reported that plant height was not aftfected by in
creasing P,Os level from 24, 48 up to 72 kg P,0Os.

Concerning with the effect of P-fertilizer source on
plant height, (Table, 1) clear that plant height was not
significantly differed due to the source of P-fertilizer, as
shown 1in Dboth seasons. lt means that there were not
differences between each sources on plant height.

Results and discussion

40



According to the interaction effect of P-level within
P-source on plant height, data Table (2) did not show any
significant effect in this respect in both seasous. 1t means
that each of P-level or P-source affects on plant height

separately.

4.1.1.h. Number of leaves per plant as affected by level

and / or source of P-fertilizer:

Regarding with the effect of P-application fevel on
number of leaves / plant, data Table (1) show that
increasing P-level led to a significant increase in number of
leaves / plant 1 the first season only up to 32 kg P,Os / fed.
Although the same trend was noticed in the season, but
variances were not significant. This result may be due to
the stimulating effect of P-application on root proliferation
(Oflrogge, 1962), cell elongation and carbohydrate
assimilation (Abdo, 1998). Such results are in harmony
with those of Manrique (1986), Jonathan and Emanuel
(1991) and Abd El-Hafez (1994) on beans. Many
investigators indicated the favourable role of P-fertilizer on
number of leaves / plant of other legume crops, Abd El-
Walab et al. (1979} and Etman et aol. (1991) on Vicia
Jfaba, Farag et al. (1987) on cowpea and Omar et al.
(1990) on Pea who reported that number of leaves / plant
were increased with increasing P,Os application from 32 up
to 72 kg P,0; / fed.

Concerning with the effect of P-fertilizer source on
number of leaves / plant, Table (1) show that plants

Results and discitysion
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fertilized with DAP or MAP gave higher and significantly
increase number of leaves / plant as compared with plants
fertilized with SP. This trend was true in both seasons. The
superiority of DAP or MAP as sources of P-fertilizer may
be due to that these fertilizers contain N in the ammonium
form (NH,") which encourage the uptake of phosphorus
(PO, ) (Tisdale and Nelson, 1975). According to the
theory of anion-cation balance by Mengel and Kirkby
(1982); NH, acts as cations and PO, acts as anion,
therefor, when plants took up NH, it need to take up PO,
in order to keep the anion-cation balance in plant tissues.
Added to that, DAP and MAP are given in granulated form,
but super phosphate is given in a powder form which 1s
easily adsorption or fixed on soil complex as compared
with the granulated forms. These results are in agreement
with those obtained by Zennat and Sharma (1990} on
tomato who mentioned that the highest number of leaves /

plant were obtained with application of 0.5 g of DAP /pot.

According to the interaction effect of P-level within
P_source on number of leaves per plant, data Table (2) did
not show any significant interaction effect on number of
leaves / plant in both seasons. 1t means that each of P-level

or P-source affects on number of leaves / plant separately.

4.1.1.c. Number of branches / plant and stem diameter as
affected by level and / vr source of P-fertilizer:
Concerning with the effect of P-fertilizer level on

number  of branches and stem diameter per plant. data
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Table (1) show that increasing P-level significantly
mnereased number of branches / plant and stem diameter up
to 32 kg P,0O;s/ fed. Heavier P-application; 40 kg P,Os/ fed
did not significantly increased each of number of branches /
plant and stem diameter. This result was true in one season
only. Whereas, variances were not significant in the first
season as for number of branches / plant and in the second
season for stem diameter. Such increment in plant growth
could be referred to the role of P on root proliferation
which consequently encouraged plant growth (Tisdale and
Nelson, 1975 and Ollrogge, 1962).

This result is i harmony with those of Mahboob et
al. (1984) onnung bean and Abd El-Hafez (1994) on bean
who mentioned that number of branches / plant was
increased by increasing P-level up to 96 kg P,Os / fed.
Some results are also confirmed with Abd Ei-Wahab et al.
(1979}, El-Sawah et al. (1985), Salem and El-Massri
(1986) and Etman et al. (1991) on Vicia faba, Kothari and
Saraf (1986) on Vigna radiata and Omar et al. (1990) and
Hassan et al. (1993-a) and Ali (2000) on pea. On the other
hand, Farag et al. (1987) on cowpea who reported that
number of branches /plant was not affected by increasing
P,Os level from 24 up to 72 kg P,Os/ fed.

Regardmg with the effect of phosphorus source on
number of branches /plant and stemn diameter, data Table
(1) did not show any significant increase in this respect in
both seasons. [t means that there were not differences
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between sources on number of branches / plant and stem

diameter,

With regard to interaction effect between P-level
and P-sources on number of branches / plant and stem
diameter, data Table (2) show that plants supplied with 32
kg P05/ fed as DAP (P, x DAP) gave higher number of
branches / plant as compared with other treatments
especially in the second season of 1999, However. data did
not show any significant effect on stem diameter in both
scasons. The favourable effect of adding phosphorus at P,
level (32 kg P,05/ fed) with DAP on plant growth, number
of branches / plant and stem diameter could be referred to
that P, tevel; 32 kg P,0s/fed seemed to be the optimum
level for common bean production under the field
conditions of this experiment i.e.; phosphorus fertilizer as
DAP was added at two times; 25% at germination time and

75% at flowering stage.

4.1.1.d. Fresh and dry weight per plant as affected by
level and / or source of P-fertilizer:

Concerning with the effect of P- fertilizer level on
fresh and dry weight / plant, data Table (1) show that
mcreasing P-fertilizer level led to a significant increase in
fresh and dry weight / plant from 0, 24 up to 32 kg P,0s/
fed. This result was frue during the two seasons of this
experiment. Heavy application of P up to 40 kg P,05/ fed
decreased plant fresh and dry weight as compared with that

of plants supplied with 32 kg P,O</ fed. as shown in hoth
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seasons. The stimulating effect of P-application on plant
growth may be referred to the role of phosphorus on root
proliferation and growth (Tisdale and Nelson, 1975 and
Ohlrogge, 1962) as well as it’s effect on cell energy
through organic phosphate compounds; ADP and ATP.
These results are in agreement with those obtained by Vidal
et al (1982), Ssali and Keya (1983), Chagus et al. (1987),
Neptane and Perez (1987),Shafshak (1991) and Abou El-
Huassan et al. (1993) all working on beans and indicated
that dry matter content of bean plants was significantly
responded to the phosphorus application. Moreover,
Rhoads (1991), Moraghan (1993) on Phaseolus vulgaris
and Abd El-Hafez (1994) on bean reached to the same
results and rteported that fresh and dry weight per plant
were increased by increasing level of P-application from 0
up to 96 kg P,Os/ fed. Many investigators working on
other legume crops, also mentioned the favourable role of P
on plant growth among them, Abd El-Wahab et al. (1979),
El-Sawah et ol. (1983) and Radwan (1992) on Vicia faba,
Midan et ul. (1982) onpea, Farag et al. (1987), Hasson et
al. (1990) and Mohamed et al. (1999) on cowpea.

Concerning  with the effect of P-source on fresh and
dry weight / plant, it is clear from Table (1) that plants
fertitized with DAP gave higher fresh and dry weight/
plant as compared with the other sources; MAP or SP. This
trend was true in both seasons of the experiment. The
superiority of DAP as source of P-fertilizer may be due to
that this fertilizer contains N in the ammonium form
(NH,") which encourage the uptake of PO, B (Tisdale and
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Nelson, 1975 and Abd EL-All, [999). According to the
theory of Mengle and Kirkby (1982); NH, acts as cations
and PO,™ acts as anions, therefore, when plants took up
NH, it needs to take up PO, in order to keep the anion
cation balance in plant tissues. Added to that, DAP or MAP
are given in a granulated form, but super phosphate 1s given
in a power form which is easily adsorbed or fixed on soil
complex as compared with the granulated form. These
results are in agrecment with those obtained by Rhoads
(1991), Rhouads ef al. (1993) on hean, Dzhafarova and
Ibragimov (1973), Henmi et al. (1973), Tamara (1973),
Zaki et al. (1979), Dumas (1988), Zennat and Sharma
(1990) and Fontes (1992) all working on tomato and Abd
EL-All (1999) on cauliflower who indicated that all used of
P-sources encouraged plant growth and the highest growth
was. found n plants supplied with MAP or DAP as
compared with SP or GTSP. Whereas, plant fresh weight
was more responded to DAP as compared with MAP.

With regard to the interaction effect of P-level
within P-source on fresh and dry weight, data Tabte (2)
show that plants received DAP at 32 kg P,O5/ fed gave the
highest significant merease in fresh and dry weight per
plant as compared with all other tested treatments, i both
scasons. This result may be referred to that plants can be
ahsorb more PO,” when added with NH,  together in the
DAP fertilizer [(NH,); HPO.,] which encourage plant
prowth (Tisdale and Nelson, 1975 and Gahal, 1982). This
result is in agreement with those obtained by Bakry et ol.
(1988/h) on cowjiea, ZLuki et al. (1979), Zenaote and
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Sharma (1990) and Fontes (1992} on tomato and Abd El-
Al (1999)  on cauliflower who reported that fresh weight /
plant was increased by application of DAP or MAP at 60
kg P,O;s/ fed gave and led to higher growth as compared
with SP or GTSP.

4.1.2. Chlorophvll and carotenoids of common bean

leaves as affected bv level and / or source of

P-application:

Concerning with the effect of P-nutrition level on
chlorophyll content of common bean leaves, data Table (3)
evident that chlorophyll a, b and total chlorophyll as well as
carotenoids  content were sigmficantly and gradually
mcreased by increasing P-application level from 0, 24 up to
32 kg PyOs / fed. This trend was true in both seasons.
Heavy P-application level at 40 kg P,Os/ fed did not
significantly increase chlorophyll a, b, total chlorophyll and

carotenotds content of leaves.

Moreover, plants supplied with 40 kg P,O;/ fed had
lower chlorophyll and carotenoids content than those
received 32 kg P,Os /fed, indicating that 32 kg P,O5/ fed
rl}ight be the optunum level of P-nutrition for comrmon
bean cv. Nebraska under field conditions of this work. The
promottve effect of P on chlorophyll and carotenoids
synthesis could be referred to the it’s encourage effect on
nutrients uptake, espectally N, P and K. Such result is
simtlar to those obtained by Abaza (1991} on bean, EI-
Mansi et al. (1991) on broad bean, Metwully et al. (1993)
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and Al (2000) on Pea, Genchev et al. (1979) on tomnato,
Daufualt (1988) on broccoli and Eid and Mohamed (1989)
and Abd EI-All (1999) on cauliflower.

Regarding with the effect of P-source on chlorophyll
and carotenoids content of leaves, data Table (3) indicated
that plants received DAP had higher total chlorophyll
content as compared with other sources, SP & MAP, in the
first  season, Whereas, plants received DAP or SP had
similar and higher total chlorophyll content in the second
season. As for. the effect of P-source on carotenoids
content (Table, 3) show that plants supplied with MAP or
DAP contained higher carotenoids content than in plants
received SP as a general trend in both seasons. This results
could be referred to that DAP or MAP contain NHy' +PO,"
in one fertilizer which increase the uptake of N and P. Such
result is similar to those obtained by Abd El-All (1999) on
cauliflower who indicated that DAP or MAP application
increased chlorophyll b and total chiorophyll content of
leaves as compared with SP or GTSP.

Concerning with the interaction effect between P-
fertilizer level and P-source, 1t 18 evident from Table (4)
that chlorophyll a, total chlorophy!l and carotenoids were
high in plants supplied with 32 kg P,0s/ fed as DAP (P2 x
DAP), in both seasons. Atthough, chlorophyll b showed the
came trend but variances were only significant in the
second season. i.c. Adding DAPat32kg P,Os/ fed (P7 x
DAP) also had a superior effect of chlorophyll b.
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4.1.3. Drv seed vield and its components as affected

by level and / or source of P-application:

The effect of level and/ or source of P-fertilizer on
dry seed yield and its components of common bean i.e.
number of seeds per pod, number of pods per plant, seed
index (100 - seeds weight), netting % and dry seed yield
per plant or feddan are presented in Tables (5 & 6).

4.1.3.a. Number of seed / pod as affected by level and / or
source of P-application:

Data on the effect of phosphorus fertilizer level on
number of seeds per pod, data Table (5) show that
ncreasing level of P-fertilizer up to 32 kg P,0s/ fed tended
to increase number of seeds / pod, but variances were only
significant in the second season. Whereas, increasing P-
level up to 40 kg P,0s/ fed did not result any significant
increase on number of seeds / pod as a general trend in both
secasons. These result are in agreement with those obtained
by Vidal et al. (1982), Gallo (1984), Malboob et al. (1984)
and Simthon et al. (1993) on common bean. Abd El-Hafez
(1994) also mentioned that number of seeds /pod were
responded to increasmg P-fertilizer level up to 96 kg P20s5/
fed. On the other hand, El-Sowah et al (1983) on broad
bean and Kwthari and Saraf (1986) on Vigna radiata
noticed that number of seeds / pod did not show any
significant variation under different phosphorus application
level up to 48 kg P,0s/ fed in the first study and up to 26

kg ;057 ha in the second study.
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With regard to the etfect of phosphorus source on
number of seeds / pod, data Table (5)did not show any
significant effect on number of seeds / pod, in both seasons.

Concerning with interaction effect of P-level within
source on number of seeds per pod. data Table (6) did not
show any significant effect in this respect in both seasons.
It means that number of seeds per pod was maimly aftect by
P-fertilizer level and not by P-source or p-source withmn P-
level. Results are confirmed with those results of Gallo
(1984), Mahboob et al. (1989), Smithon et al. (1993) and
Abd Ei-Hafez (1994).

4.1.3.b. Number of pods per plant as affected by level and
/or source of P-application:

Regarding the effect of P-fertilizer level on number
of pods / plant, data Table (5} show that increasing level of
phosphorus fertilizer from 0 up to 24 kg P05/ fed or more
led to a significant increase innumber of pods per plant.
However, plants supplied with 24, 32 or 40 kg P,0O;/ fed
pave similar number of pods per plantas shown in both
seasons. Such vesults are in harmony with those of
Mahatanya  (1980), Vidal et al. (1982), Thung et al.
(1982), Frizzon et al. (1982), Su-Me et dl. (1982), Vieira
(1986), Chagus et al. (1987) and Abd El-Hafez (1994) all
working on Phaseolus vulgaris and reported the favourable
effect of P-nutritton on number of pods per plant. Many
mvestigators working on the other legume crops among
them. Kothari and Saraf (1986), Farag et al. (1987) and
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Table (6) Effect of P-levels within source on dry seed )lcld and e
common bean during 1998 &1999,

Treatments No., of | No. of Seed Neftin Seed See
seed pods | index 100 g yield ke
(Plevel K20 fed) P-Souree /pod | /plant{ sceds/g y g/plant
IFirst season (1998)
Cont{Ph)  SP 32 1473 ] 4675 [ 6885 [ 2174 | 6
MAP| 338 | 1451 4675 | 7080 | 2283 |
DAP| 334 | 1471 4625 | 6680 | 2249 | &
4Py sp 350 1624 ] 4725 | 7390 | 2899 g
MAP | 337 11655 | 4700 | 7140 | 2599 | 7
- DAP| 357 11888 | 4975 | 68900 | 2416 | 6
32 (2 _Sp 355 [ {7071 5025 | 7350 | 3050 | 8
MAP 338 [ 1577 4775 [ 7220 | 25331 | 7
DAP| 370 | 1958 | 5125 | 74.00 | 3666 | 1¢
40(P3) Sp 338 | 17720 4975 | 7180 | 2906 | §
o UMAP] 343 60277 saoo 73.00 | 2741 |8
DAP, 360 | 1765 | 5000 | 7400 | 3133 | 8
1.S.D at 0,03 'ONLS | 237 N. S N. S 187 |
Second season (1999)
Cont.(PO) Sp 272 | 1443 | 3350 [ 5640 ] 1299 | 3
- MAP| 270 1842 3125 | 5720 | 1399 | 3
DAP| 270 | 1577 ] 3300 | 6810 | 1366 | 3
24Pl sp 280 | 1886 | 3500 | 6850 | 1999 | s
MAP| 287 12275 3250 | 6230 | 1990 | 5
DAP| 272 11919 | 3650 | 7077 | (849 | 3
3P sp 305 120911 3700 [ 6660 | 2183 6
T MAP| 295 1669 | 3905 7260 | 1953 s
- DAP, 335 | 1928 4500 | 7750 | 2900 | 8
H0(P3) Sp 3.2 | 1949 ] 3625 | 6350 | 2066 |5
- CMAPL 315 T1780 [ 4125 7650 [ 2266 | o
DAP 305 [ 2066 | 4075 | 7246 | 2499 | 7
LSDat0.0s | NS | 43 NS NS 39 T
Results aned discussion
55



Hassan ef  al. (1990) on Vigna Spp., El-Sawah et al.
(1983), Sulem and El-Masri (1986) and El-Bana and
Soliman (1994) on Vicia faba. Mohamed et al. (1999) on
cowpea reached to the same result, which indicated the role

of P-fertilizer application on number of pods per plant.

With regard to the effect of phosphorus fertilizer
source on number of peds per plant, data Table (5) showed
that plants supplied with DAP gave significantly higher
number of pods / plant as compared with other P-sources;
Sp and MAP only in the first season. However, No
considerable variances were detected as for number of pods
per plant m the second season. This result may be due to
the stimutating effect of NH;  on PO, uptake by plants
supplied with DAP which increased plant growth and

numbet of pods produced per plant.

Concerning with interaction effect of P-level within
P-source on number of pods per plant, data Table (6) show
that variances were significant m both seasons. Plants
supplicd with DAP atany P-levels (DAP x Py Py and Ps),
or supplied with SP at Py pave the highest number of pods /
plant as compared with the other treatments in both
seasons. However, plants fertilized with SP withm Py, P2 or
Py gave higher and similar number of pods per plant not
less than of those received DAP within all P-levels. 1.e. the
superiority of DAP asa source of P-fertilizer for common

bean was more clear m the first season as compared with
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the other P-sources especially when DAP was added at 24
or 32 kg P,Os/ fed.

tt is worth to meation that plants supplied with DAP
at 32 kg P,Os/ fed gave higher plant growth, (Table, 2) and
removed higher N, P and K from soil (Tables, 8, 10 & 12)
therefore, produced higher number of fruits per plant.

4.1.3.c. Seed index 100-seeds wt. (g) as affected by level

and / or source of P-application.

With regard to the effect of level of phosphorus
fertilizer on seed index (100 seeds wt.), data Table (5)
show that increasing level of P-fertilizer led to a significant
differences in seed index, only on the second season.
Whereas, increasing P-fertilizer level from 0, 24 up to 32
kg P,O;/ fed gradually and significantly improved weight
of 100 seeds. However, increasing P-application level up to
40 kg P,0s/ fed did not increase seed ilidex, as shown in
both seasons. These results are in agreement with those
obtained by Surpanaravana and Kumar (1981), Vidal et
al. (1982), Gonzalez et al. (19853) and Abaza (1991) on
beans, farag et al. (1987) and Hassan et al (1990) on
Vigna Sp., El-Sawalt et al. (19853) on Vicia faba and Eid
and Mohamed (1989) on cauliflower, all mentioned that
seed index was increased by P-application. On the other
hand, Vieira (1989) on Dbean showed that seed index was

not affected by P- application up to 100 kg P,Os/ ha.
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Concerning with  the effect of P-fertilizer source on
sced index, data Table (3) show that plants supplied with
DAP gave higher seed index in both seasons as compared
with the other sources; SP and MAP, but variances were
sighificant only in the second season. This result may be
due to that DAP contain NH,' + PO,” in one fertilizer
which increased the uptake of both N, P and K in plant
foliage and consequently in dry seeds as shown in Table
(13).

This result 1s in agreement by Abd El-All (1999) on
caulitflower who reported that seed index was increased in
plants supplied with DAP or MAP as compared with SP

fertilizer.

Regarding to the mteraction effect of P-level within
P-source on seed index, data Table (6) did not show any
sigmiticant effect in this respect, in both seasons. This resuls
may be due to that P-level or P-source affects on seed index

separately.

4.1.3.d. Netting % as affected by level and / or source of
P-application:

With regard to the effect of P-appiication tevel on
netting %, data Table (5) show that increasing P-fertilizer
level from 0 up to 24 and 32 kg P,0s5/ fed led to a
significant increase in netting % i the first and the second
season, respectively. However, increasing P-level up to 40
kg P,Os/ fed did not result any significant increase in
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netting % as a general trend m both seasons as compared
with 32 kg P,Os/ fed.

Concernig with  the efTect of P-fertilizer source on
netting % , data Table (5) indicated that plants received
DAP resulted higher netting % as compared with the other
sources especially 0 the second season. Whereas. no
significant differences in netting % due to P-source were

detected m the first season.

Regarding the effect of interaction between P-level
and P-source, it 1s ewvident also from data Table (6) that
plants supplied with 32 kg P,O;/ fed as DAP gave higher
netting % but variances failed to reach the level of

significant, as shown 1n both seasons.

4.1.3.¢. Dry seed yield per plant as affected by level and /
or source of P-application:

Concerning with the effect of level of phosphorus
fertilizer on dry seed yield per plant, data Table (5) show
that increasing levels of P-fertilizer from 0, 24 up to 32 kg
P,0; / fed gradually and significantly increased dry seed
yeld per plant, as shown m both seasons. However,
mcreasing of P-fertilizer level at 40 kg P>0;/ fed did not
increase dry seed yietd/ plant as compared with 32 kg P,0;
/ fed i both seasons. The superiority of such treatment (32
kg P05/ fed) on dry seed yield per plant may be attributed
to s enhancing effect on plant flowering and fruit setting
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which increased number of pods per plant as well as

improved seed index.

The favourable effect of increasing phosphorus
application level on dry seed yield of legume plants 1s
mainly due to its effect on improving plant growth,
minerals uptake (N, P and K Table 13) which consequently
improved dry seed yield and its components. These results
are in agreement with that obtain by Mahatanya (1980)
and Abd El-Hufez (1994) on bean who reported that dry
seed yield / plant was increased by increasing P-application
level up to 107 kg P,0s/ ha or 96 kg P,Os/ fed for each,
respectively. Also, Farag et al. (1987) and Ali (2000) on
cowpea and Salem and El-Masrri (1986) on Vicia jaba
pointed out to the favourable effect of P-application on dry
seed yield per plant.

According to the effect of P-fertilizer source on dry
seed yield per plant, data Table (5) show that plants
fertilized with DAP produced higher dry seed yield per
plant than those received SP or MAP, as a general trend m
both seasons. The superiority of using DAP fertilizer on
dry seed yield / plant as compared with the other sources
may be referred to its favourable effect on plant growth,
number of pods / plant and seed index and minerals uptake,
especially N and P which increased dry seed yield per plant
of plants fertilized with DAP. Itis worth to mention that
NH; and PO, are included together in one fertilizer
(DAP) i the granulated form which may stimulate root
proliferation of common bean plants in the early stages of
plant growth. Obtained results agree with those of Rhoads

Results and discussion
60



(1991) on snap bean, Sharma and Mann (1973), Henmi et
al. (1973) and Zaki et al. (1979) on tomato. Moreover, Abd
EI-AIl (1999) on cauliflower indicated that adding DAP as
a source of P-application significantly increased seed yield
of cauliflower as compared with SP or MAP.

Concerning  with the interaction effect of P-level
within P-source on dry seed yield per plant, data Table (6)
show that increasing level of P-application from 0. 24 up to
32 kg P;0s7/ fed within DAP increased dry seed yield /
plant. Therefore, plant received 32 kg P,0s/ fed as DAP
gave the highest significant dry seed yield /plant as
compared with the other treatment, in both seasons.
Although, ncreasing level of DAP at 40 kg P,Os/ fed
decreased dry seed yield / plant than 32 kg P,O, within
DAP, but this treatment came in the second rank and gave
higher dry seed yield / plant as compared with the other
treatments. These results were true during both seasons.
The superiority of using DAP at 32 kg P,Os/ fed could be
referred to the favourable effect of this fertilizer as a
moderate tevel on plant growth, flowering and fiuit setting
as well as the effect of NH, on N, PO,™ and K' uptake
which  1mproved yield components and consequently
mereased  dry yield per plant. These results are in
agreement with thase obtained by Maltatanya (1980),
Malboob et al. (1984), Sobral and Mello (1984),
Prabhakar et al. (1986), Selim et al. (1986), Aft (1987),
Chagas et al. (1987) and Otabbong et al. (1991) all
working on bean reported that dry seed yield / plant was
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increased by increasing phosphorus fertilizer rate up to 150
kg calcium super phosphate / fed.

4.1.3.f. Total dry seed yield per feddan os affected by level
and / or svurce of P-application:

Concerning with the effect of P-application level on
total dry seed yield / fed, data Table (5) show the same
trend previously mentioned under dry seed yield per plant
(4-1-3-¢) i.e. data show that increasing level of P-fertilizer
from 0, 24 up to 32 kg P,Os; / fed gradually and
significantly increased total dry seed vyield per feddan as
shown in both seasons. However, increasing level of P-
application from 32 up to 40 kg P,Os/ fed did not
significantly increase total dry seed yield / fed, as shown n
both seasons. This increment obtained in dry seed yield by
using P, level ranged from 37.7 - 74.8% over the control
and 16.87 — 21.65% over P1 level, as shown in 1998 and
1999 seasons, respectively. This increasing in seed yicld
may be due to the role of P on plant growth, mmerals
uptake  and  consequently on flowering and  seed
development, which increased number of pods per plant,
seed mdex and consequently increased seed yietd per plant
and per feddan. These results are in agreement with Feitosa
et al. (1980), Oliveira et al. (1982), Vidal et al. (1982},
Frizzon et al. (1982), Gallo (1984), Manrique (1986),
Prabhuakar et al. (1986), Selim et al. (1986), Alt (1987),
Chagas et al. (1987), Otabbong et al. (1991) and Abd El-
Hafez (1994) all working on beans and found that total dry
seed yield / fed were increased by increasing P-fertilizer

level.
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Other investigators working on legume crops, Fuarag
et al. (1987), Gajanan et al. (1990) and Hassan et al.
(1990) on cowpea and Mallavino et al. (1991) and
Rajabdandari (1992) on soybean, all reported that P-
application increased dry seed yield production.

Regarding with the effect of P-fertilizer source on
total dry seed yield per feddan, itis clear from Table (5)
that plants fertilized with DAP gave higher and significant
dry seed yield per feddan as compared with the other
sources; SP and MAP in both seasons. Therefore, DAP
could be recommended as a good P-source for common
bean as compared with the other two sources: SP and MAP.
The superiority of DAP as a source of P-fertilizer may be
due to that this fertilizer contains N in the ammonium form
which encourage the uptake of PO, (Tisdale and Nelson,
975). According (0 the theory of Mengle and Kirliby
(1982); NH. acts as cations and PO, acts as anions.
therefore when plants took up NH, it needs to take up PO,
"in order to keep the anton cation balance in plant tissues.
Such results are in harmony with those obtained by Abd £1-
Al (1999) on cauliflower who reported that total dry sced
yield / fed was increased by adding P-fertilizer source as
DAP.

Concerming  with the interaction effect of P-level
within P-source on seed yield per feddan, data Table (6)
show  that plants supplied with 32 kg P,Os/ fed as DAP (P2
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x DAP) gave similar and higher dry seed yield / feddan as
compared with the other tested treatment as shown in both
seasons. The superiority of using Pz x DAP versus P, x SP
reached 20.21- 37.40 % in dry seed yield per feddan i.e.
that using 32 kg P-Osas DAP increased dry seed yield per
feddan with 20 - 37% as compared with using super
phosphate  fertilizer in the first and second season,
respectively.,  Therefore, 32 kg P,Os; / fed with
Diammontum phosphate (DAP) could be recommended for
common bean nutrition under such field conditions in order
to increase dry seed yield per feddan about 28.5% as an
average for the two seasons.

Results on the favourable effect of using moderate P
fevels on common bean seed yield are in agreement with
Feitosa et al. (1980) recommending 90 kg P,Os/ ha,
Oliviera et al. (1982), Vidal et al. (1982) using 300-320 kg
P,Os / acre, Gallo (1984), Manrique (1986) recommending
100 Kg P-Os/ ha. Les and Stan (1984) using 150 kg P05/
ha. Moreover, Chagas et al. (1987) and Ottabang et al.
(1991) reported that dry seed yield / fed was increased by

mercasing P-fertilizer level up to 150 kg SP/ fed.

The superiority of using DAP on fruit yield of snap
bean as compared with SP or OSP have been mentioned by
Rhoads (1991). Results of dry seed yield per feddan are
also agree with Abd El-All (1999) on Cauliflower who
recommended using DAP at 60 kg P,0s5/ fedto get the
maximum seed yield of cauliflower. Zennat and Sharma
(1990) on tomato found that adding DAP produced a
significant increase n fruit yield by weight and number.
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x DAP) gave similar and higher dry seed yield / feddan as
compared with the other tested treatment as shown in both
seasons. The superiority of using P, x DAP versus P, x SP
reached 20.21- 37.40 % in dry seed yicld per feddan i .e.
that using 32 kg P,Osas DAP increased dry seed yield per
feddan with 20 - 37% as compared with using super
phosphate  fertihzer m the first and second season,
respectively.  Therefore, 32 kg P,05 / fed with
Diammonium phosphate (DAP) could be recommended for
common bean nutrition under such field conditions n order
to imcrease dry seed yteld per feddan about 28.5% as an
average for the two seasons.

Results on the favourable effect of using moderate P
levels on common bean seed yield are in agreement with
Feifosa et al (1980) recommending 90 kg P,Os/ ha,
Oliviera et al. (1982), Vidul et al. (1982) using 300-320 kg
P,Os / acre, Gallo (1984), Manrigue (1986) recommending
f00 Kg P,0s/ ha, Les and Stun (1984) using 150 kg P,Os/
ha. Moreover, Chagas et al. (1987) and Ottubung et al.
(1991) reported that dry seed yield / fed was increased by
increastng P-fertilizer level up to 150 kg SP/ fed.

The superiority of using DAP on fruit yield of snap
bean as compared with SP or OSP have been mentioned by
Rhoads (1991). Results of dry seed yield per feddan are
also agree with Abd El-All (1999) on Cauliflower who
recommended using DAP at 60 kg P,0s / fed to get the
maximum seed yield of cauliflower. Zennat and Sharma
(1990) on tomato found that adding DAP produced a
significant increase i fruit yield by weight and number.
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4.1.4. Chemical constituents of common bean plant

foliage:
4.a. Effect of P-level and / or source on N-content of

plant foliage of common bean.

Data on N % and uptake of plant foliage; leaves,
stem and total plant foliage as affect by level and /or
source of phosphorus fertilizer are given in Tables (7, 8).
Data on the effect of P-fertilizer level on plant foliage, data
Table (7) show that increasing phosphorus fertilizer level
from 0, 24 up to 32 kg P,0;/ fed led to a gradually and
sienificantly increased N% and uptake of leaves, stem and
total N-uptake / plant. This trend was pronounced and
significant m both seasons. Whereas, fertilizing common
bean plants with 40 kg P,Os / fed did not significantly
mcrease N % of leaves and stem than 32 kg P,O;/ fed as a
general trend in both seasons. With respect to total N-
uptake of plant foliage, results showed the same trend in
the first season. However, adding 40 kg P,0; / fed
significantly increased total N-uptake of plant foliage in the

second season as compared with the other levels.

Such increment in N-uptake could be referred to the
simulative role of P on root proliferation and plant growtlt
(Tisdale & Nelson, 1973} in turn may which increase plant
growth expressed with dry matter content per plant and
consequently increase N, P and K uptake. These result are
in agreement with those of Mack (1983} on snap bean who
mentioned that higher NPK rates (224 — 296 — 184) kg / ha,
respectively tended to increase nitrogen concentration in
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Table (7) N% and uptake of plant foliage of common bean as affected by level or source of
P-application during 1998 &1999.

Treatments N Yo N —uptake(mg/plant) N % N- uptake(mg/plant)
leaf | stem feaf _ Stem | total leaf | stem Leaf ‘ stem _ total
ke p.Os/fed. First season (1998) Second season {1999)
0 (pO) | 2.340 [ 1.633 1 23400 | 81.66 | 315606 § 2260 i 13563 | 235.66 | 81.00 | 316.66
24 (pl) | 2526 [ 1.893 | 253.00 | 97.66 | 330606 § 2393 | 1.606 | 255.00 | 90.66 | 34566
32 (p2) | 2.800 [20637] 27533 | 111.66 | 38699 § 2730 2170 281.00 | 11033 391.33
40 (p3) | 2715 | 1.841 | 28000 | 11334 | 39534 | 2.670 | 1.979 | 281.33 {12233 | 403.66
L.SDat0.051 004 | N.S | 10400 4.83 1210 0.09 0.041 3.68 1.46 12,55
P-source First season :‘owmv Second season (1999)

SP 2680 | 1787 | 260750 1 94.25 | 33500 | 2327 1.760 260.50 | 9723 33775
MAP ‘ 2546 11630 | 237500 1 10225 | 339.750 | 2.497 1.790 26173 | 7950 § 34123
DAP B 2 moo.; 2156 265500 L F06.75 137G230) 2.515 1 939 267.50 | 108.50 | 376.00

L.5.D at 0.05 m N S o|_©ﬁ N. m. i 458 313 NS 0.039 ,‘ 297 1%@* .-_u‘m !

3
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snap bean leaves. Also, Abd EI-All (1999) on cauliflower
who found that increasing level of P-application
sighiticantly increased total N, P and K uptake and

accumulation m curds.

As for, the effect of P-source on N% and its uptake
of plant foliage, data Table (7) show that plants fertilized
with DAP contained higher N% and uptake in stem and
total plant foltage as compared with that of other sources;
SP or MAP, as a general trend in both seasons. However,
N% 1n leaves was not constderably differed due to P-source
m both seasons. This result 15 in harmony with those
obtained by Abd El-All (1999) on cauliflower who found
that adding phosphorus as MAP or DAP gave higher curd
content of total N% and uptake as compared with SP

fertilizer,

Regarding with the interaction effect of P-level
within P-source on N-content of plant foliage, data Table
(8) show that plants received DAP at 32 kg P,Os / fed had
the highest significantly increased of N-uptake, as shown n
both seasons. Whereas, N% and its uptake in leaves were
significant increased i the second season only. On the
other hand, the lowest N-content of plant foliage was found
in plants, which not fertilized with phosphorus (POL.)'3 with

any source.
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Table (8) N% and uptake (mg/plant) of plant foliage of common bean as affected by level
within source of P-application during 1998 &1999.

68
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Treatments N% N- uptake (mg/plant) N% N- uptake (mg/plant)
kg p:0s/fed. | Psowree | Leaf Stem leaf | Stem Total |leaf |Stem leaf [(Stem |Total
First season(1998) Second season(1999)

0 (Cont.) SP 246 1.78 246 89.00 335 238 1.71 241 81.00 322
MAP 232 134 232 77.00 309 224 1.47 237 80.00 317

DAP 224 158 224 79.00 303 2.16 151 229 §2.00 311

24 (P1) Sp 270 1.86 241 G0.00 331 2.40 1.79 246 &83.00 329
MAP 248 1.56 248 98.00 346 2.3 1.49 250 51.00 341

DAP 2.40 226 | 270 105.0 375 242 1.54 269 88.00 367

32 (P2 SP 270 1.90 270 98.00 368 2.62 1.82 275 109.00 384
~__MAP 2.82 1.72 268 106.00 374 272 2.19 273 89 00 362

B DAP 2 88 2.37 288 131.00 419 2.85 2.50 295 133.00 428
40 (P3) 5P 2.86 1.61 286 100.00 386 2.71 1.72 280 116.00 306
NAP 256 1.70 282 128 02 410 2.67 201 287 15000 § 417

DAP 292 L 221 272 111200 384 2.63 221 277 112100 I 308
L.S.D at 0.05 NS .20 NS | 916 13,43 0.01 0.09 3595 § 788 11640

Results and d.



4.h, Effect of P-level und /or P-source on P-content of
plant foliage of connon bedit.

PData on the effect of P-application level on P % and
uptake of plant foliage are given in Table (9). Such data
show that increasing phosphorus fertilizer level froin 0, 24
up to 32 kg P05 / fedled to gradually and significantly
increased P% and P-uptake in leaves and stem as well as
total P-uptake of plant foliage m both seasons. Heavier
applicatian of phosphorus fertilizer up to 40 kg P05 / fed
did not increase P% or P-uptake of leaves and stem as
compared with that of plants received 32 kg P,0Os / fed, as a
general trend - both seasons. This result reflects the
favourable effect of P-application on N and P- uptake,
which encouraged plant growth and increased nutrients
accumulation in  plant organs. These results are n
agreement with those results obtained by El-Sharkawy et
al. (1990) on peas who indicated that P-application up to 34
kg P,Os / fed increased phosphorus content of leaves.

According to the effect of P-fertilizer source on P%
and uptake of plant foliage, data Table (9) show that plants
supplied with DAP gave higher P% and uptake 1n leaves,
stem and total plant foliage as compared with the other
sources; SP or MAP. This trend was true m both seasons,
except for P % of stem which was not significantly affect
due to P-fertilizer sources. Such increment in N and P
content by adding DAP may be due to the encourage etfect
of the associated ammonium ions on P-uptake and
consequently on N and P content of plant organs. This

result is in agreement with those results obtained by
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Table (9) P% and uptake (mg/plant) of plant foliage of common bean as affected by level or source of P-
application during 1998 &1999

Treatments P% P-uptake (mmg/plant) P% % P-uptake (mg/plant)
leaves | stems leaves _ stems _ Total |leaves _ stems | leaves _ stems | Total
Ko P,Os/fed. First season (1998) Second season (1999)
0 (p0) 0225 0.208 15.90 8.15 24.05  [0.218 0.203 | 13.65 7.15 20.80 -
24 (p1) | 0237 0.233 18.96 9.30 28.28 {0.230 0.225  [16.71 8.30 25.01
32 (p2) 10.260 0.269 22.53 11.60 3413 f0.254 0.263 |20.28 10.60 3088
10 (p3) ]0.236 0.259 22.18 11.8] 33.99  [0.248 0253 [19.93 11.15 31.08
L.S.D at 0.05 | 0.009 0.011 137 0.27 1.33 0.004 0.009 |0.090 0.53 1 0.60
P-source
SP |0.235 0241 19.70 9.425 2012|0228 0234|1745 8.425 25.875
B MAP 0236 0241 1851 10.08 2859 0229 02335 [16.26 9087 25347
DAP 10262 0245  [2147 1113 13260 0255 0239 11922 10387 | 29.607
TLS.Dat00s 001 (NS 142 od (131 feoes NS 057 042 04

Iscussion
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Sharma and Mann (1973) on tomato and Abd El-All
(1999) on cauliflower.

With regard to interaction effect of P-level within P-
source on P % and uptake of leaves, stem and total plant
foliage, data table (10) indicated that there was a significant
interaction i this respect of both seasons. Plants received
DAP at 32 kg P,0s / fed had the highest significant P-
uptake in leaves, stem and total plant foliage. This
increasing in P-uptake may be referred to the enhancing
effect of NH,' on PO,” uptake which increased growth of
plants supplied with DAP. This explanation agrees with
Mengle and Kirkby (1982). On the other hand, the lowest P
% and uptake were found in control treatinent when no P-

fertilizer was added.

d.c. Potassium content of plant foliuge as affected

by level and / or source af P-fertilizer:

Data on the effect of phosphorus fertilizer level on
K% and uptake of plant foliage are illustrated in Table (11).
Results show that increasing P-application level from 0, 24
up to 32 kg P,0s / fed led to a significant increase K% and
uptake of plant organs; leaves, stem and total plant foliage.
increasing P-fertilizer level from 32 up to 40 kg P,0s / fed
did not increase K- uptake of plant foliage as a general
wend for both seasons. The favourable effect of P-
application on K-uptake may be referred to the encourage
of N, P and K uptake which consequently increased plant
urowth of plant received optimum P-fertilizer level; P;
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Table (10) P%

of P-application during 1998 & 1999.

and uptake (mg/plant) of plant foliage of common bean as affected by levels within sources

Treatments P% P-uptake(mg/plant) P% P-uptake(mg/plant)

KgP:0Oy/fed. _1&9_12 | leaves Istems |leaves _mSEm _ﬁ:m_ leaves _mgam icaves _m:::m _%ox:
_ First season(1998) Second season(1999)

0 (Cont.) SP 1 0212 10216 | 1820 7.00 2520 ¢G.205 | 0.21] 1595 1600  [2195

MAP | 0214 [ 0200 | 1430 833 22.63 0207 1 0195 [ 1205 [735 11940

DAP | 0249 10210 [ 1520 9.10 2430 0242 0205 1§ 1295 [810 12105

24 (P1) SP__| 0230 [ 0234 1880 [ 1030 | 2910 0223 10226 ! 1655 1930 2585

MAP 1 0224 {0239 1730 835 25.63 0217 | 0231 1505 1735 12240
~ DAP { 0258 (G227 | 2080 | 923 30.03 0251 (0219 | 1855 1825  [2680

32 (P2) SP | 0250 | 0241 2060 ] 1070 3130 | 0243 10237 | 18335 1970 2805

MAP | 0259 106279 2000 | 970 2970 ) 0252 0270 | 1773 12645
pAP | 0273 L2700 | 1440 ¢ 4140 0269 ¢ 0283 | 2473 3815
40 (P3)  SP | 0251 21,20 3090 0240 L0264 | 1895 3763
 MAP 0247 BEEEE 53640 0240 . 0245 1 2020 3305
B  DAP 0270 0255 S 2290 o0 10260 T0251 0 2065 11800 3245
L.S.Dat 0.03 NS 2835 o291 foor NS o osgs Tros
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Table (11): K% and uptake (mg/piant) of plant foliage of common bean as affected by Jevel
or source of P application during 1998 &1999.

Treatments K% K-uptake (mg/plant) K% K-uptake (mg/plant)
leaves _ stems | leaves _ stems _ Total |leaves _ stems | leaves _ stems :Jos:
keP,0s/fed. First season (1998) Second season (1999)
0 {p0y ] 1:727 2415 172.8 23140 [ 40420 V757 2219 160.3 24773 403.03
24 (pl) | 2108 2.838 22572 22898 | 45418 2.147 2.798 2127 25513 467 83
32 i (p2) | 2.805 3325 2826 324 .40 607.00 2478 3.201 2803 301.66 38196
40 (p3) : 25313 3145 259.2 313.92 37512 2.882 2958 2467 29340 340.10
L.S.Dat 0.05 0.20 017 206 40.0 33.00 0.059 0.030 1.5 1.80 250
P- source First season (1998) Second season (1999)
SP 2396 3104 2401 31023 133033 2172 3,071 2382 1 296.25 5334 .45
L TNIAP 119092 T 2702 T 2050 | 24861 45361 | 2274 | 2634 | 1895 [ 25085 [ 44085
DAP 2473 2.980 2398 30109 137149 2502 2678 1 2472 27497 52217
LSDat.0s 10370 | 0190 | 223 83 | 200 f 0300 020 | 1.6 | 30 12.0
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level (32 kg P-Os / fed).

This result ts in harmony with those of Abd Li-
Hafe; (1994) on bean who found that the maximum
concentration and uptake of N, P and K was obtained by
application of phosphorus level up to 96 kg P;Os / fed.

With regard to the effect of P-fertilizer source on
(% and uptake of plant foliage. data Table {11) show that
plants fertitized with DAP or SP had higher K% and uptake
of leaves, stem and total plant foliage than those received

MAP, as a general trend i both seasons.

Concerning  with  the interaction effect of P-
applicanion level within source on potassium content of
plant foliage, data Table (12} show that plants received 32
kg P,Os / fed as DAP or SP gave the highest significant
content of K% and its uptake m leaves, stem and total plant
fohiage m Dboth scasons except for K% in leaves in the first
season  when variances between treatments were not

sigmilicant.

L Effect of level and /or source of P-fertilizer
on N, P and K content of common bean dry
seeds.

Data on the effect of phosphorus fertilizer fevel on
N, P and K % and its uptake of dry seeds are given in Tabie
(13). Such data show that increasing P-fertilizer level from
0, 24 up to 32 kg P,0;/fed led to a significant increase
NPK content of dry seeds. Moreover, increasing P-fertihzer

Results and discussion
74



Table (12): K% and uptake (mg/plant) of plant foliage of common bean as affected by levels within source of
P- application during 1998 &1999.

Treatments K% K-uptake (mg/plant) K% K-uptake (mg/plant) o
P-level _w-mo_:.nm leaves _mSEm leaves T»m_ﬂm | Total | Leaves _qu,:::m leaves vm:::m :Jo»m_
First season {1998) Second season (1999)
Cont. (p0) SP | 1.740 | 2.990 1742 | 2677 1.820 | 2.880 | 161.7 2792 440.9
MAP! 1.825 | 1625 182.7 t61.5 i.833 1.613 1702 2213 3917
DAP! 1610 [ 2630 161.5 2650 1618 | 2.162 1490 2423 3913
24 (P1) SP | 1.863 | 3.130 187.0 3230 1873 | 3.030 | 217.0 3003 5175
DAP | 2390 | 2630 [ 25062 3017 2610 | 2.620 | 246.6 2452 4918
MAP | 1870 | 2756 | 2295 2422 1960 [ 2746 | 1745 219.7 3942
32 (P2) SP | 3030 [3215 306 ¢ 3483 2060 | 3205 | 2935 306 0 5993
TOMAP | 2295 3270 187.0 272.0 2303 [ 3.000 | 2050 260.0 471.0
o DAP | 3063 | 3490 [ 3550 : 3527 35075 13400 | 3425 | 3350 ! 67353
10 (P3)  SP ;29030 3080 | 2932 | 3017 2938 13170 | 2807 048 | 383
MIAP 1080 | 2082 | 3200 ! 3187 TRO00 | 3175 2085 2962 5047
TUTTTTTTTUpAP 2630 3002 1 2636 3273 2710 2330 25100 C 292 Ls02
LSDat00s NS 038 | 130 7o 0610 0320 & 30 ol a0
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Table (13): N, P and K and uptake (g/plant) of common bean dry seeds as atfected by levels or source of P-
application during 1998 &1999.

1 . S ke
N, Pand K % 7J P and Tm..:ﬁﬂw_hm N, Pand K % N, mvm”u_w_\m_wlehwcrw_»m
Treatments (g/plant) 5
N | P | K N [ p | K N | P | K N | p | K
Kup2oSied. _ P-suurces First season (1998) Second season (1999)
0 (p0) | 2503 1 0.409 | 1230 | 2403 10683 | 2550 |2.715 10488 | 1864 [2713 [0797 (2711
24 (D 2610 0444 [1397 [2618 0740 | 3.016 |3000 0.554 | 1920 [3.046 0924 | 2825
32 (p2) | 3163 0503 | 1818 | 2963 10839 | 3470 |3440 | 0629 | 2.164 [3.360 |1.061 | 3.335
10 (p3) | 3033 | 0476 | 1718 | 51053 | 0794 |3428 {3.526 | 0632 | 2255 [3326 [1041 3415
1.5 at 0.05 020 10009 {018 | 015 |0026 | 049 0170 0002 | 0150 {017 |0.024 1023
P-source
sp 2045|0437 |1597 | 2678 10720 3070 [3.040 10556 | 1983 3140 0924 12973
MAP 2817 0463 {1431 | 2817 0772 3423 3035 0339 | 193 3055 0889 2800
L DpAP 70 (o474 193 | 2857 0791 553 |2285 0632 | 2235 3290 1053 il
LSDat00s 0016 | NS 0150 [ 0100 (06050 | NS |0080 10019 | 006 |0120 002  0.090 |

ISCHANIOR

Results ondd o

76



level from 32 up to 40 kg P,0s/ fed. did not significant
increase i1 NPK content of dry seeds. This result reflect
the tavourable effect of P-apphcation on N, P and K uptake
which  encouraged plant  growth and increased
accumulation 1n plant organs; leaves. stem and seeds. This
merement could be also referred to the increasing in dry
sced yield of plants supplied with Py level (32 kg P05/
fed) Results are in agreement with those of Eid (1991) on
bean who indicated that mcreasing NP-rate up to 60 kg N
within 48 kg P,Os /fed. proved to be significantly effective
in mcreasing the content of N, P and K i bean seeds.
Moreover, Shrafshak (1991), Abd El-Hafez (1994) on bean,
Hamdi et al (1966), Bains (1967), Eweida and Metwally
(1973), Omar (1980) and furrag et al. (1992) on broad
bean, Al (2000)on pea and Abd El-All (1999) on
cauliflower, all supported the role of increasing P-fertilizer
on NPK uptake of plant foliage and seeds. On the other
hand. Midan et al. (1980), Lauer (1982) and Vieira (1986)
on beans all found that increasing soil apphcation of
phosphorus fertihzer up to 30 or 100 kg P,Os / ha

decreased seed N- content.

According to the effect of P-fertilizer source on N, P
and K% and its uptake of dry seeds, data Table (13) show
that plants supplied with DAP contamed higher P and K%
and 1ts uptake of seeds than in those supphed with MAP or
SP, especially in the second season. However, plants
supplied with DAP or MAP resulted similar N, Pand K
uptake as compared with SP with respect to N and P uptake
of seeds in the first season. Such ncrement in N, P and K
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content by DAP may be due to the encouraging effect of
the assoctated anunonum  tons on  P-uptake and
consequently on N, P and K content. This result ts in
harmony with those of Abd EIl-All (1999) on cauliflower
who found that adding phosphorus as MAP or DAP gave
hgher N, P and K content than that of other source; SP or
GTSP.

Concerning with the interaction effect of P-fertilizer
level within P-source on N, P and K content of dry seeds.
data Table (14) show that N. P and K% and tts uptake were
significantly  differed due to the wused phosphorus
treatments, especially in the second season. Plants supplied
with DAP at 32 kg P,0s / fed had higher N, Pand K
content of seeds than of the other treatments as shown m
the second season. However, P and K content (% and
uptake) of seeds were not significantly differed due to level
within source of phosphorus treatments. Generally, results
on N. Pand K% and uptake reflect the supertority of DAP
as compared with SPor MAP at P, level. This result 1s in
agreement  with  those results obtained by Salelt et al.
(1980), Hassan and Morsy (1986) and Mohamed et al.
{1999) on cowpea.

4.2. Second Experiment:
Effect of time and frequency of P-application on
vegetative growth, yield and quality of common bean

{(Phaseolus vulgaris L.)

Results and discussion



Table (14): N, P and K percentage and uptake (g/plant) of common bean dry seed as

affected by level within

source of P- application during 1998 &1999.

Treaments i N,Pand K N,Pand K N,Pand K N,Pand K
| | percentage uptake(g/plant) percentage uptake(g/plant)
i P-level P-source N P K N P K N P K N P K
| W First season (1998) Second season (1999)
Cont. (p0 SP | 2700 | 0414 | 1400 | 2400 | 0.690 | 2.805 | 2.740 | 0.543 | 1.860 | 2.740 | 0.855 | 2.740
* MAP | 2650 | 0.418 | 1.020 | 2650 | 0.697 | 2.295 | 2.480 | 0430 | 1780 | 2480 | 0.750 | 2.570
W DAP 2160 |0397 |1.270 | 2.160 | 0662 | 2550 [2.920 |0.472 | 1950 |2920 |0.787 | 2.825
| (P1 SP 12710 10423 [ 1440 | 2435 [ 0.705 [ 28907 [3100 10559 | 1950 |3.240 0933 |2910
MAP 12720 10450 | 1140 [2.720 [0.750 [3.060 12676 [0.520 [1%36 (2620 0867 |2.655
DAP 2400 [0459 | L.610 [2.700 |0.765 13.100 |3250 |0.385 |1.980 |3280 |0972 |2.910
CO(Pz. SP 13170 [0423 [ 1770 [2.710 [0.705 [3017 [3240 [0364 [2.040 3500 [0.940 |3.080
‘ TNIAP 3020 | 0522 | 1820 | 2880 0870 |3.655 | 3502 | 0582 | 1910 | 3.580 | 1.007 | 2825
T DAY 73300 0566 | 1860 3300|0992 5740 | 3580 [0742 {2340 |3.600 | 1237 |4.100
307 TPE TSP 3200 10490 1780 | 3070 | 0.817 10550 | 2.080 |3080 0970 3165
0 MAP 2880 0463 ;1740 | 3020 [ 0772 008 239073530 0932 L 3150
T T T hap 020 047 1630 3370 [ 0794 | 0733 12360 | 3360 § 1222 3930
L D00 05320 NS NS 0200 | NS 0 0.130 | 0230 | 0.046 | 0.190
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4.2.1. Effect of time and frequency of P-application

on vegetative orowth:

The effect of ime and frequency of P-application on
plant height, number of leaves and branches per plant, stem
diameter and fresh and dry weight / plant are presented in
Table (13).

Data on the effect of time and frequency of P-
fertihzer on plant height, number of branches / plant and
stem diameter, data Table (15) did not show any significant
effect in this respect in both seasons. It means that adding

super phosphate fertilizer at 1, 2 or 3 times had no

significant effect on these three parameters of common
bean vegetative growth. Although, dara showed a tendency
towards the improvement in plant height, number of
branches and stem diameter by splitting P-fertilizer at 2 or
3 spht applications, but variances failed to reach the level

of significant.

With  respect to number of leaves / plant, data Table
(15) show that plants supplicd with I at 3-applications (50
+ 100 + 30 kg SP/ fed) produced higher number of leaves
per plant than the other freatments This trend was troe and
signtficant in both seasons. The role af P on cell enerev and
root - prohfeition (ldrogge, 19627 may  cxplinon the
cnconrape  clfect of - Paapplication on plant prowth
espocially nomber of Jeaves S plant Results e my
confwmation with Zaki et al. (1979) on tomato and b -
AMEEr999) oncanliloser swwho fonnd that 3= it
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Taszle (1%) Effect of time and frequency of superphosphate application on vegetative growth of common
bean during 1998 & 1999.

Plant  No.of | No.of Stem Fresh | Dry wt. _v_.u nt | No.of | No, of .m::: Fresh | Dry wt.
Treatments . . wit. g/plant | height | leaves | branches | diameter | wt g/plant
) . height leaves | branches | diameter
kg S fed. (cm)  Iplant /olant (cm g {cm) | /plant /plant {cm) g
¢ s P¥ ) /plant /plant
First season 1998 Second season 1999
Control 4393 16.62 7.62 078 8477 2119 3334 | 1130 7.87 054 60.10 1302
pAlY 42.62 16.22 7.62 0.72 (0083 | 25.20 3690 | 12.17 827 051 6445 16,11
S0-150 4547 1328 .12 0.75 10580 26.45 39.06 § 11.89 841 _ 0.53 71.96 17.99
—_— Y . _ |
100180 4397 15,537 847 072 LI0 48| 2762 4105 § 13.80 867 ¢ 048 | 73.60 1840
::r,-m- ?.ﬂ 4622 1665 8§72 074 L8] 2869 | 4132 0 1510 800 6.50 L 7380 1 1843
10025 (5 _ S AR S S I IS B S
RIS I 4507 |7 1> 0062 0775 ‘, [3370 3R Y2 4387 1587 9.1 0.58 79.70 f 19.92
LS.Dar0h3 NS 058 NS NS 1sAd a8 L NS 0 NS NS 482 026

INCHNNION

Results and d

81



applications of P-fertilizer increased number of
cautiflower leaves as compared with that of plants supplied

with P at | or 2 times.

Concerning  with the effect of time and frequency of
P-tertilizer on fresh and dry wetght per plant, data Table
(15) show that split application of P-fertilizer at three times
led to a higher and significant increase m total fresh and
dry weight / plant than those received all P-fertilizer at one
or wo times or the control. This trend was true in both
seasons.  Moreover, adding P-fertilizer at two sphit
applications showed a higher fresh and dry weight per plant
than those recerved P al one dose after germination, but
varlances were only significant in the second scason. This
result may be due to that adding P-fertilizer at one time
increase the chance of P-fixation with soil which decreased
the avatlability of P through the season. On the other hand,
adding P-fertilizer at 2 or 3 split applications wtil icrease
the available phosphorus through the growing season,
which cansequently mcrease P-uptake hy plant roots all
over the season. This result 1s in agreement with those
results obtained by Abd El-All (1999) on cauliflower who
mdicated  that adding phosphorus fertilizer at 3-split
applications resulted the targest fresh and dry weight / plant
as compared with plants supphed with P- atone or two

applicahons.
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4.2.2. Drv seed vield and its components as affected

bv time and frequency of P-application:

The effect of time and frequency of P-application on
dry' seed yield of common bean and its components;
number of seeds /pod, number of pods / plant, seed index
(100 - seeds weight), netting percentage and dry seed yield
/ plant as well as dry seed yield / fed. are given in Table
(16).

Data on the effect of time and frequency of P-
application on number of seeds/ pod, (Table, 16) did not
show any significant differences due to times of P-
application, as shown m both seasons. This result may be
due to that number of seeds per pod is a genetic character
less affected by ecological factors such phosphorus

fertilizer treatment under this study.

Regarding with the effect of time and frequency ol
P-application on number of pods /plant, data Table (16)
showed that number of pods / plant were significantly
increased in plants received P at 3-times (50 + 100 + 50 kg
SP / fed) as compared with the other used treatments. This
result was clear in both seasons of 1998 & 1999. The
favourable effect of splitting SP fertilizer on number of
pods / plant may be referred to the improvement of plant
arowth (Table, 15) and NPK nutrients uptake (Tables, 17,
18 and 19) when SP fertilizer was added at 3-split doses; 30
kg SP at pre-planting + 100 kg at germination stage + 100
kg SP at flowering stage.

Results and discussion



Table (16) Effect of time and frequency of superphosphate application on dry seed and its quality of ccinmon
hean during 1998 & 1999.

Treatments | No, of | No. of | Seed index | Netting | Seed Seed No. of | No. of Seed A Netting Seed Seec
Kg SPifed. | Seeds | pods | 100-seed/g Yo vield | Yield Seeds | pods | index100 o vield Yielc
/pod | /plant o/plant | Kgffed, | /ped | /plant -seed/ g ﬁ giplant ' kajfec
First season 1998 Second season 1999
Control 3.33 {708 47.30 71.20 26.79 765.475 2.70 15.25 36.25 6230 1391 397¢ 2
ﬁ
200 3.20 19.21 4775 7240 2933 838.094 3.00 1670 | 37.60 6270 | 1837 334 0o
50+150 3.40 20.35 48.00 73.00 3174 907 142 3.20 17.60 | 40.00 63.80 20.47 392 &5
1004100 | 3.26 | 2051 4800 | 7320 | 3199 | owa2ss | 315 | 1847 | 4125 | 6349 | 2206 9333
T Iw.l - n - L -
LOOF25 (St 1 110 | 5159 1 4825 L 7380 | 3250 | 919571 | 265 | 2056 | 4165 | 69.00 | 2504 6800
10+25(5) i - : o B s -
50+100450 | 360 7460 | 3635 | 1038.09 | 350 | 2300 | 4331 | 7960 | 2954 SHi
[L.S.Dat 0.05 | NS NS P87 31.86 NS by 214 _ 907 487 |39 =07

Vi
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Concerning  with the effect of time and frequency of
P-fertilizer on seed mdex (weight of 100 seeds), data Table
(16) show that plants received SP at 3-split applications
gave a significant mcrease in seed index as shown in the
second season. Although, the same trend was remarked in
the first season, but variances failed to be significant.

According to netting %, data (Table, 16) show that
plants received P at 3-split applications gave higher netting
% than the other treatments, but variances were significant

only m the second season.

With regard to the effect of time and frequency of P-
fertilizer on dry seed yield per plant, data Table (16) show
that adding SP at 3-split applications gave higher and
significant increase in total dry seed yield per plant than
those received all P-application at one or two times or the
control. Moreover, adding SP fertilizer at two times results
higher dry seed yield than adding SP at one time after
germination.  This trend was true in both seasons. This
result may be reterred to that 3-split applications led to
more avaitable P-fertilizer for plant uptake all over the
season i.e. when P-requirements were added at one tume 1t
gives more chance for P-fixation and transformation to the
unavailable form. This explanation agrees with Tisdale and
Nelson  (1973) and Zaki et al. (1979) and Abd EI-All
(1999).

Results aand discussion
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Regarding with the effect of time and frequency of
P-application on dry seed yield (kg/fed), data Table (16)
show the same trend of dry seed yield / plant i.e. that plants
supplied  with P at 3-split applications significantly
produced higher total dry seed yield per feddan as
compared with those supplied with P at 2-split applications
or when all P-fertilizer was added at one time in a
descending order. Whereas, the lowest dry seed yield was
obtamed when plants did not receive any P-fertilizer
(control) followed by those received all P-fertilizer at one
time: 200 kg SP / fed. However, plants received P at 2
times (50 kg SP + 150 kg SP /fed or 100 kg + 100 kg SP
with or without elemental sutphur application) showed a
medium values between those of plants recetved P-fertilizer
at one or three times. This trend was true in both secasons.
This increase in dry seed yield (kg / fed) of common bean
by addmg SPfertilizer at 3-times could be referred to the
increasc 1 number of pods / plant, seed index which
increased dry secd yaeld per plant and consequently per
feddan. The improvement in plant growth. nutrients uptake.
yicld components of plants supphied with super phosphate
at 3-split times: 50 kg SP at pre-planting. 100 ke SP at
gernmtnation and 30 kg SPat Howertng stage was clear my
hoth seasons and reflected on higher diy ceed yicld per

plant as well as per feddan.

Data Tahle {16} showed that addinp clemental
sulpliur al 25 kg S at two times with SP 100 kg SP o+ 25 kg
(SYy N0 ke SP 25 kp (Y] did not increase seed yield of
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common bean as compared with plants supphed with SP

two time without sufphur.

Obtained results are in confirmation with those of
Dzhafarova and Ibragimov (1973), Henmi et al. (1973)
and Zuki et al. (1979) on tomato and Abd EI-All (1999) on
cauliflower who recommended the split application of P at
2 or 3 tunes to get higher total yield. Moreover, adding SP
fertilizer at 3-split applications led to more available P for
plant uptake allover the season as shown in Table (18) i.e.
when P-requirement was added at one or two times it gave
more chance for P-fixation and transformation to the
unavailable  form. This explanation agrees with that
obtained by Tisdale and Nelson (1973), Zaki et al. (1979)
und Abd EI-All (1999).

4.2.3. Chemical constituents of commeon bean plant
foliage:
4.2.3.a. Effect of time and frequency of P-application

ot N-content of plant foliage:

Data on N% and its uptake of leaves, stem and total
plant foltage are given in Table (17) such data on the effect
of time and frequency of super phosphate application on
N% and its uptake m plant foliage show that adding super
phosphate fertilizer at 3-split applications gave higher N%
and N-uptake in leaves, stems and total plant foliage than in
case of 2-split applications or when all P-fertilizer was
dadded at one time. This trend was true and significant in

both seasons except for N% and its uptake in stem was

Results anif discussion
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Table (17): N% and uptake (mg /plant) of plant foliage of common bean as affected by time and
frequency of superphosphate fertilization during 1998 & 1999.

vy

oy

N-uptake (mg/plant N-uptake (m#/plant
Treatments N% 1 ( P ) N% S-up (map )
Kg SP/fed. Leaves | Stems Total Leaves | Stems Total
Leaves | Stems Leaves _ Stems
First season 1998 Second season 1999
|
Control 212 146 212.00 73.00 28500 2.20 1 40 192 50 68.350 260 3¢
200 218 1.56 21300 78.00 296.60 223 160 199.50 7350 ¢ 273.00
50+150 226 1.56 227 00 73.66 303.60 2.36 1.63 207.00 7400 281.0¢
100+100 232 162 23200 81.00 313.00 2.44 1.72 211.00 76.30 . 287
100425(S)+ T100H25(S) 240 162 240.00 8300 32500 253 1 180 22000 7830 . 2985
- Sl : -
S0+100+54 © 250 1.62 23000 8330 33350 270 ¢ 193 230.00 81.00 3
L..S.Dat 0.03 C0S 0NS D 16530 . NS 1302 0 015 608 1378 378 367
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significant in the second season only. This result may be
referred  to that adding P at 3-split applications; 50 + 100 +
50 kg P,0s/ fed at soil management, germination thine and
flowering time, respectively led to more P and N uptake. 1t
seams that high available HPO,™ activate NHy' uptake
especially N was added as (NH.),SOy fertilizer. This
explanation agrees with Kirkby and Mengel (1967),
Mengel and Kirkby (1982) and Tisdule and Nelson (1975)
who indicated that plants always keep the anion cation
balance in plant tissues i.e. when plants took up high HPO,"
they should balance these anion by removing high NH,
cations. This result is also in agreement with those results
obtained by Abd ELAIl (1999) on cauliflower who
indicated that phosphorus fertilizer at 3-times increased
N% and its uptake as compared with P-application at 1 or 2

timnes.

4,2.3.h. Effect of time and frequency of P application on
P-content of plunt foliage:

Data on the effect of super phosphate fertilizer on
Po% and its uptake of plant foliage (Table, 18) mdicated that
adding phosphorus fertilizer at 3-split applications resulted
higher P% and its uptake in both leaves, stems and total
plant foliage as compared with that of plants received P at
one or two split applications. Moreover, adding elemental
sulphur at 50 kg S /fed at two split applications with SP
fertilizer shightly increased P-uptake of plant foliage
(Table, 18). These results were true and significant in both
seasons. The improvement in P-uptake by splitting SP
fertilizer could be referred to the high available PO,™ in
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Table (18): P% and uptake (mg /plant) of plant foliage of eommon bean as affeeted by time and
frequency of superphosphate fertilization during 1998 & 1999.

Po, P-uptake (mg / plant) P P-uptake (mg / plant
MWMHMM.G Leaves _ Sterns Leaves Stems Total Leaves | Stems Leaves Stems Toral
First season 1998 Second season 1999 :
|
Control | 0.230 0.168 15.80 5.60 2140 0.246 G.163 13.20 4.00 LT N0 m
200 i 6.225 0.207 17.00 690 23.90 0.250 o‘mmw 1450 390 ;.Iw 40 !
S50+150 o (0.259 0210 17.30 7.00 24.50 G232 | 0.205 1480 _ 6.00 SRNG] |
100+100 owwq .232 17.60 7.73 2333 i@.M@b 0 w;urm 15 “‘o m 7oA ol /_m‘\‘
T00+25(SH+100+425(S) | 0264 | 0.232 2030 7.75 | 2805 \oic |ﬁ.u utf 17.80 $.00 o u.:‘
wc+_cc+m;n‘v; | 314 0275 3140 910 a:ﬂ c.mca. 0268 | 2850 9 10 \\ )
LSDat00s 00h NS 80 | 0.6 | 163 | oo 0008 o6 08 o ,

e
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soil which consequently led to a high P-uptake of plants
supplied with  super phosphate fertilizer at three spht
applications. On the other hand, plants supplied with P at
one dose contained as compared with P-content of plant
supplicd with SP at two times (100 + 100 or 50 + 150 kg
SPp / ted) less P% and uptake (mg / plant, Table 18) due to
the fixation of P on soil complex and it conversion to the
ynavailable form especially soil pH was slightly high (pH
7.3). This result is in agreement with Abd EI-All (1999)
who found that splitting P-fertilizer at 3-split application
led to a higher P-content of caulifiower plants.

Moreover, the slight improvement in P-uptake by S-
application could be referred to the acidic effect of S on
soil reaceon which may increase the available phosphorus
i the soil which consequently increased P accumulation in
plant tissues. This result agrees with those Aulakh and
Pasricha (1977), Barkas (1981) on bean and Gabal (1973)
on tomato who indicated that S application improved P-

uptake.

4.2.3.c. Effect of time and frequency of P-application on
K-content of plant foliuge:

Data (Table, 19) on the effect of time and frequency
of super phosphate application on K% and its uptake of
plant foliage, show that adding phosphorus fertilizer at 3-
split application gave higher K% and uptake of leaves,
stem and total plant foliage than in case of 2-split

applications or when all P fertilizer was added at one time.
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Table (19): K% and uptake (mg /piant) of plant foliage of common bean as affected by time and
frequency of superphosphate fertilization during 1998 & 1999,

()]s}

.

Scusston
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K% K-uptake (mg/plant) K% K-uptake {mg/plant)
Treatments Leaves Stems Total Leaves Stems Total
Leaves | Stems Leaves _ Stems
Kg SP/fed.
First season 1998 Second season 1999

Control 232 {2460, 229350 123.25 352.750 2280 2.260 22450 119.75 | 334.250
200 235 125035 23500 12537 380.370 2.300 2.305 250.00 121.87 | 371.R70
S0+150 2067 [2.7200 26773 136.00 403.750 2.380 2.520 26275 132.25 | 395000
100+100 293 29731 29325 148,75 442 000 2820 | 2775 288.00 14225 | 430250
OO+ 25(5)+ F00+25(S) 293 132251 29325 161.30 434750 2910 3230 290.62 [38.00 | 448.800
S50+ 100+50 2.006 33230 306.00 171.87 477.870 2980 3323 300.00 168.37 1 468370

1..8.D at (.03 017 0N 1911 12 41 2357 011 0230 472 | 1 .46 ﬁ 4770




Moreover. adding elemental sulphur with SPi.e 100 5P +
23 S at two times increased K-uptake. This trend was true
and variances were significant in both seasons. This result
could be referred to the improvement in growth of plants
supplied with P at3or 2 application which improved K%
and its uptake. These improvements in K uptake by
splitting P fertilizer at 3 doses have been mentioned by Abd
EI-All (1999) on cauliflower.

4.2.4. Effect of time and frequency of P fertilizer on
chemical constituents of dry seeds:

Data of the effect of time and frequency of P-
fertilizer on N, P and K content of dry seeds are given mn
Table (20) show that adding super phosphate fertilizer at 3-
split applications (50 + 100 + 50 kg SP /fed) resuited
higher and significant N and K content as shown in both
seasons, Whereas, P content was significant increase in one
season only as compared with the other treatments, i.e.
adding super phosphate at 2-split applications or when all
P-fertilizer was added at one time ot the control. This result
reflect the high uptake of P by plants when P-fertilizer was
added at several times, which led to more available
phosphorus n soil for along time through the season and
consequently more P-uptake. Moreover, adding [P atone
time depressed N-uptake due to the antigomism between
NO; and HPO4 uptake under the high P-tevel in the soil
at one time (Marchner, 1986). This result is in agreement
with those obtained by Abd El-All (1 999) on cauliflower
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Table (20): N, P and K % and its uptake (¢ / plant) of common bean dry sceds as affected by time and frequency of
i 2 h 3

phosphate application during 1998 & 1999.

super

Element %

Element uptake

Element uptake

t %
Treatments g/ plant Element % g / plant
Kg SP /fed N P K N P K N P K N P K
First season 1998 Second season 1999
Cont. 2610 | 0432 | 1185 ] 1696 | 0215 105 | 2560 | 0523 | 1866 | 1355 | 0271 | 1260
200 2760 | 0450 | 1270 | 1.823 | 0231 109 | 2640 | 0570 | 1910 | 1485 | 0308 | 1350
50 + 150 2760 | 0464 | 1315 | 1883 | 0247 | 1135 | 2860 | 0574 | 1.950 | 1593 | 0318 | 1404
100 + 100 2870 | 0472 | 1385 | 1917 | 0250 | 1205 | 2900 | 0583 | 1955 | 1644 | 0327 | 1a2¢
100 + 25 (S)y + ]
3.080 | 0.48] L.386 | 2.000 | 0.256 | 1206 | 3080 { 0615 | 2023 | 1.739 | 0547 | 1488
100 + 25 (S)
TS0+ 100+50 | 3220 | 0489 | 1340 | 218 | 0277 1 1360 { 3380 | 0639 | 2065 | 1993 | 0381 | 1643
L.SD. at0.05 | 023 NS 0.150 | 0080 | NS 0.06 023 0.06 015 0.12 003 011

LSCHSSLONR
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who reported that adding SP fertilizer at 3-split applications
gave higher N, P and K content in dry seeds.

Table ( C): Economical coasts of DAP fertilizer versus
SP . ( Average of two seasons )

P-source Fertilizer Fertilizer coast Dry seed yield
32 kg P05 | Kelfd L.E/fed.
ffed. N | P,Os | Total | kg | L.E/fed.
/ fed.
DAP 78 207 97.5 304,53 952,38 3333.33
Sp 200 300 210 SO0 | 747.62 | 2616.84
Differences 122 93 | 1025 | 1955 | 20467 | 716.66

From the economical point of view it could be
concluded from the previous Table, that plants supplied
with 32 kg P,Os /fed. as DAP required 78 kg of DAP + 134
kg ammonium sulphate coasted 304.5 L.E . This treatment
produced 952.38 kg of dry seed yield /fed. as an average
for the two seasons . Plants supplied with SP at the same
level; 32 kg P,0s/ fed., coasted 200 L.E. this treatment
produced 747.62 of dry seed yield /fed. as an average for

the two seasons .

The balance of these two treatments showed that
plants supplied with DAP gave higher dry seed yield with
204,76 kg /fed. it is price about 617.66 L.E
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its obvious that by using DAP we can save 195.5 L.E as
for fertilizer coast, in the same time, using DAP resulted
higher dry seed yield about 204.76 kg / fed. it is price about
716.66 L.E .

Generally, using 32 kg P,Os / fed as DAP saved
1955 + 716.66 =912.16 L.E /fed. as compared with using
SP at the same level.
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