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Two field experiments were carried out at rthe Zrp.
of faec. Agric. at Moshtohor in 19683 & 1990 summer
asons to investigate the response of common begn blant
3iza 3 to three levels of NPX in which X is added 28 a
ed quantity. The levels are (20, 16 and 24 xXg), 40, 32
24 kg) and (60, ¢8 and 24 ®g) of W, and X,J3/2ad.
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ined result’s showed that most studied creatmentgs 2F vp
/or NAA stgnificantly promoted the vegerative Frowth,
2ased the photosynthetic Digments, promoted minepzl
nts of N, P and K as well gs the czoncentraticns of
indoles and phenols in plant foZiage,ieZayed Slowe-
» itncreased number of Flowers per plan:t and torail seed
:d per faddan as well as the dry seed mineral cont

4, P and XK. The treatment of 60 kg ¥ within 48 kg 2

4 kg K0 and/opr 50 ppm of NAA were the most effect
reatments in this respect.

INTRODUCTION

Compon bean (Phaseolus vulgaris, L.) is one of the
important legume crops, which 1s capable to utilize the
atmosphoric nitrogen through the Rhizobium bacteria present
1n nodules of their Plant roots, but still the quantity of
N-fixed through this way is not enough adequate to plant
Jrewt 1 (Follet et al., 1981). Recently, although N and
P-applications being recommended but current recommen-
dations are not supported by researches andg there are very
s.ttle informations available on the optimum level of
WP~fertilizers. Moreover, NAA-spray proved to be impor- ant
fo; the plants especially flowering Criteria. So, this.
work aimed to study the response of common bean plants to
the application of NP-fertilizers and NAA foliar spray
either alone or jn combination on Plant growth, chemical
<onstituents of Plant foliage, flowering, zeadq yield and
Juality. Kumar et al., (1979), working on cowpea recorted
b NPX application at the highest rate resultel in best

Jrowth, similar trend was obtarned by Fl-texl awy
20 pea who assured a posirivae Iorre s 4 acn :
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NPK applzcatlon rates and daily growth increments. Farag
et gl. {1988), on cauliflower seed production revealed
that NP rates (60 48) or (80-64) kg of N and P.O./fad. had
a promotive influence on plant growth characteristics. The
same result was also obtained by Eid et al. {1988), on
broad bean when N was used at 33.5 kg and P.O. at 16 or 32
kg/£fad. e

The role of NAA was reported by many research workers
{“umar and Sreekumar, 1981, on peas: Abdalla et al., 1984:
Mousa, .984 on common bean), as it had a promotive influ-
ence on plant height, number of leaves and fresh and dry
weight per plant.

The addition of N and P fertilizers at 72 kg for both
did not exert significant influence on a, b and total
chlorophyll content (Farag. 1984 on squash) while N, P, K
and indoles were increased as & result of combined addition
of N and P (Farag et al., 1988 on cauliflower) and seperate
addition of phosphorus (Gabal et al., 1989 on pea).

As regard to NAA foliar spray, a promotive effect was
shown on chlorophyll content (Sedlovskii, 1972 on cucumber).
Adverse effect on NPK contents was obtained by Abdalla
et al. (2.984), on common bean with respect to flowering,
it was 1nclcatec that NP-fertilization up to the highest
used level delayed flowering and increased seed vyield of
cauliflower (Farag et al., 1988). Contra results were
obtained by Aricha (7982), on pea and Eid et al. (1988),
on broad bean who stated that separate additions of N or P
up to the highest used level 1.e. 67 kg N or 48 kg PZO /
fad. enhanced flowering and 1ncreased green seed yield.

NAA foliar spray enhanced flowering expressed as
number of days required for the appearance of the first
flower and number of flowers (Nada, 1981 on horse bean:
Abdalla et al., 1984 on sweet pepper) and seed yield (Kaul
et al., 1976°'on cowpea; Abdalla et al., 184 on common

_«bean).

NP-fertilization was reported to be effective 1in
improving the gquality .through increasing the chemical

_constituents of N, P and K contents of the dry seed

(Neptune et al., 1978 on bears:; Morsy, 1986 on cowpea) as
a2 result ©of separate N adaition, while extraradicular
appli :ation of P-fertilizer exerted an enhancing influence
on N, P and K accumulation in seeds (Eid et al., 1988 on
broad bean: Gabal et al., 1989 on peal.

.NAA-foliar spray stimulated the accumulation of N, P

and K in seeds of broad bean (Youssef et al., 1972).
MATERIALS AND METHODS
Two field experaiments were conducted at the experim-

ental farm of the Faculty
University during the summ2r

Agriculture Moshtohor, Zagazig
seasons of 1989 and 1990. The
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301l -of this farm is clay lcam in texture with 7.7 pH
value, 1.5% organic matter, 0..03% available N, 2.747 opm

solubie P, 0.50 meg-/L K. Seeds of common bean cv. Giza-3-

“ere sown in hills 10 cm apart on one side of ridges 60 cm
wide and 3.5m long on the 10th and 15th of March of 1989
and 1990 respectively. This experiment included 12 treat-
ments which were the combination of 3 fertilization levels
i.e. (20, ise, 24), (40, 32, 24) and (60, 48, 24) Kg/fad.
of N, P_O. and K 0 respectively, combined With 4 concent-

ratlonsgaé the growth regulator NAA i.e., 0, 25, 50 and 75

cpm.  The foregoing fertilizers were added as ammonium
Altrate (33.5% N) and calcium superphosphate (6% PZOS).
Potassium fertiljzer was added in constant units(24 kg “K2o/
fad) using potassium sulphate (48% K.0). Fertilizers wére
added at two doses three and five “weeks after sowing.
Plants were Sprayed with NAA two times when reached 3 ang
S true learf Stage. Treatments were tested jin a split plot
design in which the fertilization levels were arranged in
the main plots and the g3Jrowth regulator concentrations in
the sub-plots. The  sub-plot area was about 1/400 of fad.
Normal cultural’ Practices were carried out as commonly
Zollowed in the district.

Representative’ samples of 4 plants .were chosen at
random from each sub-plot, 45 days from sowing for measu-
Ting vegetative growth Characteri :tics i.e. plant height,
number of leaves and fresh ari dry weight per plant.
Nitrogen, phosphorus ang Potassium content in plant ang
seeds were determined according to the methods used by
Pregl (1945)- Murply and Riely (1962), as modified by John
{2970): Brown and Lilleland (1946, respectively. Total
indoles were determined ias described by Gordon and Weber
1.950) as modified by Filisson (1963), ang total phenols
were determined after A.0.A.C. (1965). Chlo: phyl1l content
wWas determined colorimetfically according to the metruds
described in A.0.A.C. (1970). Number of days to the
appearance of the lst flower ant esis and total number of
flower per plant were recorded in 3 pPlants from each
eéXperimental plot. Seed yield per fad. and seed quality
were also determined. All obtained data were subjected to
Statistical analysis according to Snedecor and Cochran
(1968).

| RESULTS. AND_DI-CUSSION
1- Plant growth:

Data presented ‘on -plant Jrowth expressed as plant
height, number of leaves, fresh and dry weight of common
been plant are given in Table (1).

Concerning the effect of NP on the forementioneqd
items, such data show that increasing NP-rate Uup to the
highest ysed one (60 N, 48 p O5 and 24 KZO Kg/fad.)
3Lianiiicantly increased plant %ELth, number® o7 teaves,
‘resh ang iry weight per plant. The stimulative offacr oF
W Tertilizers on the vegetative Jrowth might b aitributed
POt e ennhancing effect of NP on the meristemzgvic aCtivity
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of the plant tissue. Such result agreed With those obtailned
by Kumar et aj. (19794, on Cowpea: E} ~Neklawy et a3,
(1985), on pea, Farag et al. (1988), on cauliflower ana
Eid et al. (1988), on broad bean.

Concerning the effect of NAA SPray on the vegetstive
growth, it js indicated that NAa at s§¢0 ppm had 3 signif-
lcant promotive effect on the forementioned vegetative
Jrowth parameters, These results are in harmony with tho se
obtained by Kumar and Sreekumar (1981), on Peas, Abdalla
et al., (1984), and Mousa (1984), on common bean.

AS regard to the effect of interaction between NP~
fertilization and NAA ‘oljar Spray, data Presenteqa jn
Table (1) show that fertilization of common bean plant:s
with 60 kg N and 48 kg P,O./fad. ,-associated wjth NAa

foliar Spray at 50 ppm proved to be effective in increasing
the vegetative growth Characteristjcs. :

2- Chemical composition:

Data shown in Tables (2 and 3) clearly ;. 'how  the
effect of NP-fertilizers rate and Naa foliar Spray on some
of the chemical' constituents of common began plants, 71¢ is
indicated tha. increasing NP-rate up to the highest useq
one i.e., 60 kg N within 48 kg P.O Proved to be signif-
icantly effective in increasing al?( %:he determined chemical
constituents i.e., chlorophyil a, b and carotene as welj
4S5 the mineral contents of N, p and K andg 3lso the total.
ohenols and indoles content. These results are jn coinci-~

dence with tho se obtaine:ﬂ)by Farag et al. (1988), on
Cauliflower and Gabal et 2+. (1989), 57 Pea as regard to

N, P and X as well as total indoles contents and di sagree.
With that obtained by Farag (1984), working on squash as
regard to chlorophyll a ang b content.

Concerning the effect on NAA on the chemical consti-
tuents, the same data indicate that NAA foliar Spray at S50,
Ppm exerted 3 promotive influence on the photosynthetic,;
Pigments of chlorophyli a, b and carotene andg Minerals
content of N, p and K as well as total indoles and phenols.
The se .resu'tg are in accordance with those Oobtained by
Sedlov’'skyy (1972), on cucumber as regard to Chlorophyll
content Adverse trend on NPK contents wag obtained- by
Abdalla et ail, (1983), on common bean. .

The combining effect of Np fertilization (g0 kg N +°
48 kg PZO /fad.) within NAA foliar spray (50 ppm) resulted
in the %u'.ghest values of the forementioned chemical
constituents asg shown in Tables (2 and 3. It is evident
That such interaction was significant?y etfective in
inNcreasing all the chemical constituents with trne evcapricn
2F carotere, since no Significant differenca wduld  pe
“®tected in thig respect,
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3-‘Flowering and seed yield:

It 1s evident as shown in Table (4) that VP—hertllﬁ—
zation exerted a consistent delaying influence on :lower{ng
and a promising influence in increasing number of Zlowers
as well as total seed yield per £fad. Such increments
were true zuring both seasons of 3Jrowth, 1i.e., 1989 and
1990. The delaying of flowering may be due to the incre-
ment in plant vegetative growth, photosynthetic pigments
and accumulation of N, P and K as well as total indoles
ana phenols. It 1s werthy to mention herein that the plant
Ls alw ys in a dynamic state of physiologi.al equilibrium
and this 1s ensured by the final noticeable increment in
seed yield, although the number of flowers is not affected
statistically. This result 1is in agreement with that

obtalnea by Sharma et al. (1976), on bean and Farag et al.

1988), on cauliflower seed production. However. contra
result was obtained by Eid et al. (1988), on broaa been as
regard to flowering earliness. Obtained results agree with
those of Aricha (1982), on pea and Eid er al. (1988), on
Jreen seea yleld through separate N &ana P addition and
Farag et al. (1988), on cauliflower combined addition of

NP (60 kg N + 48 kg P g/fad). .

2 ioE

Regarding the effect of NAA on flowering criteria,
data at Tpole (4) inadicate that increasing NAA concentra-
tion up to 75 ppm showed a significant delaying effect on
Zlowering. However, spraying NAA at 50 ppm stimulated rhe
number of Zlowers per plant and also seed yield per Zaddan.
Although, the highest seed yield was obtained by the
foliar spray of NAA at 75 ppm, no significant difference
could be noticed between the two concentrations i.e. 50 or
75 ppm. The increase in seed yield may be due to the
physiological role of NAA in increasing number of flowers
and setting of pods. These results are coincidedi with
those obtained by Nada (198l), on horse bean and Abdalla
et al. (1984), on sweet pepper as regard to flowering and
with Kaul et al., (1978) on cow pea: Abdalla et al, (1984),
on common bean as regara to total seed yield. The combined

fect of NP-fertilization at 60 and 48 kg N, P.O./fad.

thhxn NAA foliar spray at 50 ppm pr-~ved to be une‘-ectlve
in enhancing flowering and in increasing number of flowers
per. plant but effective in increasing seed yield per
faddan. .

4- Seed chemical. composition:

From data presented in Table (5), it is evident that
Np-fertilization at 60 and 48 kg of N and P.O. per fad.
showed a favourable effect in increasing the” contents of
N, P and K in seeds. These results are in agreement with
those obtained by Neptune et al. (1378) on beans and Morsy
(1986} on cowpea when they added N individually. Moreover,
extraradicular application of P-fertilizer exerted an
enhancing influence too (Eid et al., 1988 on broad bean).
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Table (4): Effect of NP-fertilization and NAA foliar spray on flowering and seed

yield .
Season 1989 1990
Treatments Ne of Seed Early No. of Seed
(NP 05 Kzﬂ,)(NAA)ﬂomng flowersy  yield/ flowerin;, flowery fyle‘ﬂir
faddan addan
m

.(g/f:d ®P™) (days) plant (Xg) (days) plant (Kg)
20 16 24 0 38.4 18.5 520 37.5 18.0 500
20 16 24 25 38.5 19.8 527 37.6 19.5 518
20 16 24 s 39.9 19.9 568 38,7 20.7 519
20 16 4 75 39.9 19.8 560 39.8 20.7 562
0 32 24 ) 41.0 20.1 535 "40.1 20.1 547
40 32 24 43.5 23.0 556 42.6 25.3 567
0 32 28 s 43.9 23.6 600 430 24.5 609
40 32 24 45 45.2 239 647 44.8 25.5 607
60 48 24 0 42.2 23.2 600 43.1 21.1 577
60 48 24 25 44,3 24.6 645 447 24.4 600
6C 48 24 sp 46.5 27.9 760 46.2 27.6 665
60 48 24 75 49.9 24,2 725 49.2 26.3 650
LS.D. ar 0.05 24 ns 9 1.2 ns 10
2 16 24 - 39.2 195 544 38.4 19.7 525
0 32 24 - 43,4 22.7 585 42,6 239 583
60 48 24 . _ 45,7 25.0 683 45.8 24.9 623
LS.D. ar_. 0.05 2.2 1.5 14 1.4 27 13
: o 40,5 20,5 552 40.2 19.8 541
- 25 42.1 225 76 41.6 22.1 562
- 50 43.4 23.8 643 42.6 24.3 598
- 75 45.0 T 226 . 644 4.6 24.2 606

LS.D. at 0.05 1.4 1.2 : 5 0.7 1.4 4




Table (5} Effect of NP-fertilization and NAA foliar spray on seed chemial

constiruents of common bean.

Season 1989 1990
Treatments
(s P,0, xzo) NAA N P K N p K
kg/fad (ppm) mg/100 gm D.W. mg/100 gm D.W.
20 16 24 Q 4620 300 3170 4667 315 3260
20 16 24 25 4750 366 3360 4750 33§ 3717
20 16 24 50 4820 377 3440 4750 368 3820
20 16 24 75 4670 378 3430 4790 372 3797
a0 32 24 0 4930 329 3390 5077 333 3920
0 32 24 25 5110 380 3450 5100 355 3923
40 32 24 L0 5160 385 3450 5453 372 4167
0 32 24 75 5420 410 3480 5467 395 1297
60 48 24 0 5170 415 3920 5110 417 4167
60 48 24 25 542 470 4500 5407 463 4550
60 48 24 SO 5730 479 4550 5670 481 4597
60 48 24 75 5490 501 4880 5423 498 4863
L.S.D. at 0.0 ns. 10 n.s. 77 S ns.
20 16 24 - 4720 355 3350 4739 348 3649
‘0 16 24 - 5150 376 3440 5274 364 4077
60 16 24 - 5450 466 4460 5402 a65 4544
L.S.D. at 0.05 -t 326 6 129 32 16 68
- 0 4910 348 3490 4951 3.5 3782
- 25 5090 405 3770 5086 384 4063
- 50 5240 a14 3810 5291 40" 4195
- 75 5190 430 3930 5227 422 4319

L.S.D. at 0.05 n.s. 6 ns. a4 3 ns
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Regarding NAA foliar spray, it is shown ‘rom the same
2a%z in Table (5) that NAA had no effect on N and K conrent,
©HUT nagd a promotive effect in increasing N content in the
second season and P content in both seasons of growth.

The i1nteractive effect of NP fertilizer rate within
NAA foliar spray concentration behaved similar'y as NaA
el’e”t. The results Obtained with the effect of NAA or N
P and K content in seeds agree with those indicatei by
Yousses et al. +i1972) working on broad bean.
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