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ABSTRACT

Field experiment was carried out at farm, EL-Gemmeiza Agriculturai
Research Station during the two winter seasons of 2001-2002 and 2002-2003, to
study the effect of foliar spray of vit. C, i.e. 100, 200 and 300ppm, Boric acid (500
ppm), vit., B+ (150ppm) and micronized sulphur (7509./fed.) on growth, yieid and its
components and chemical compasition on pea plants.

Resuits indicated that foliar spray with vit. C (200ppm) increased no. of
leaves/plant followed by vit. B4 and S compared with control. While all treatments had
no significance on plant height in relation to both seasons. Moreover, height of the 1%
fruiting node, plant yield, total yield/fad., shell out %, no. of pods/ plant and no. of
seeds/pod were significantly increased by using vit C (200ppm) and vit. B1 (150ppm)
in both seasons. Also, foliar spray with vit. By increased length and weight of pod,
weight of green seeds/pod, and pod diameter in both seasons.

Foliar spray with sulphur (750g./fed) and vit C (200ppm} caused a significant
increase in chl. a, b, a+b and carotein in leaves and crude protein in seeds in both
seasons. While all treatments had no significant differences in TSS and carbohydrates
in both seasons.

Positive significant correlation were found between no-of leaves with most
characters and among total yield ffed. and wt. of 100 seed, wt. of seeds/pod, length
and wt. of pod, no of seeds/ pod, protein, TSS chicrophyll and carotein,

Negative significant correlation were found between height of plant and height
of 1* fruiting node, as between no. of leaves /plant and height of 1* fruiting node.
Among no. of pods/plant and height of 1% fruiting node, also between total yield /Fed.
and height of 1* fruiting node, the correlations were significantly negative.

INTRODUCTION

Pea (Pisum sativum L)) is one of the most important leguminous
vegetable crop either as green or dry seeds yield in winter growing season in
Egypt. The seed of pea contains considerable amounts of protein,
carbohydrates, sugar, phosphorus, potassium, iron, caicium, vitamin A and B
... etc., so this vegetable crop is considered as one of the most important out
sources in human food nutrition. Increasing the production of the green pods
and dry seeds with high quality are very national aim, the objective of the
present investigation is to study the growth, yield and quality of pea when
planted under different foliar nutrients on plants.

Omer (1988) found that sulphur application to peanut plants led to
increase in plant height and number of both leaves and branches per plant.
Soaking seeds in vitamin By, solution at 2.5ppm significantly increased stem
length, both number of leaves and branches/plant and dry weight of different
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plant organs in Bean (Abd EL-Fattah and Arisha, 2000). Number of
pods/plant, yield/plant and yield / Fed. of pea were significantly increased
with increasing vit. By up to 100ppm, while ieaf pigments, i.e., chl. a, b and
total (a+b) and carotenoids were significantly increased with increasing vit. B,
up to 200 and 50ppm in pea (Arisha, 2000). Foliar spray with Boron, at 250 or
500pppm were stimuiative for vegetative growth characters of broad bean
plants, expressed as plant height, number of leaves and branches, green pod
and seed yield, also number of pods/plant, pod setting percentage were
significantly increased by using Boron spraying at 500ppm (Abd EL Fattah,
1997}. Sulphur play many roles in plant nutrition, it is essential for synthesis
of protein and the essential sulphur containing amino acids, methionine and
cysteine (Morris, 1985). Application of sulfur to the soil up to 200kg/fed.
significantly increased number of both branches and leaves/plant, number of
both / plant, total yield/fed., total soluble sugars in seeds of pea plant (Arisha
et al., 1998).

MATERIALS AND METHODS

Two field experiments were conducted at the experimental farm of
research station at EL-Gemmaza, Gharbia governorate during winter
seasons of 2001/2002 and 2002/2003. This experiment included seven
treatments, spraying pea plants ¢v. Master B with three concentration of vit. C
(L-ascorbic acid) i.e. 100, 200 and 400ppm, boric acid 500ppm, sulfur 750 g.,
vit By (Thiamine) 150ppm and control. The experimental soil was clay with
PH7.8 (In 1: 2.5 suspension), 1.6% organic matter. Available N, P and K were
32, 7.6 and 486ppm in the first season and 35, 7.8 and 465ppm in the second
one, following the same order.

Pea cv. Master was planted on October 20 and 18 in 2001 and 2002
respectively Foliar nutrition was done three times, i.e., 30, 40 and 50 days
after sowing. A randomized complete block design with three replications was
used at each season. Treatments means were compared by Duncan's
Multipte range test (Duncan, 1955).

Each plot consisted of four ridges (60cm width and 5m. in length, plot
area was 12m°. The other cultural practices i.e,, irrigation, fertilization and
pest control were carried out as recommended in the district. Data were
recorded for the following items and were taken as follows:

1-Vegetative growth characters:
Plant height, Height of the 1% fruiting node/cm and no. of
leaves/plant.

2-Yield and its components:

At harvesting time, 20 green pods from each treatment were randomly
taken at flowering stage to determine: number of seeds/pod, pod length cm.
pod weight g., weight of green seeds/pod g., number of ovuia / pod, fresh
W, of 100 seeds g., total yield ton/fed., shell out %, pod diameter cm., No. of
pods/plant and individual plant yield g.
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3-Photosyrthetic pigments (mg/cm?) in leaves:

Chlorophyil a, b, (a+b) and carotenoids in fresh leaves was determined
at flowering stage according to the method advocated by Moran and Parath
(1982).

4-Chemical analysis in dry seeds:

Grain samples were cleaned by excluding foreign grains and
materials then ground to fine powder for chemical analysis. Dry matter of
seeds was wet digested using sulfusic and perchloric acids. Total N was
determined by method of Hesse {1971) using the micro kieldahl, the crude
protein content was calculated by multiplying N value x 6.25. total
carbohydrate was determined in dry powder material of seeds according
to Dubois ef al. (1956). Total soluble solids (T7.5.8.%) was determined
using hand refractometer. Data obtained were subjected to statistical
analysis according to Snedecor and Cochran (1968).

RESULTS AND DISCUSSION

1- Morphological charaters:

Data presented in Table (1) indicated that vit. C. (200ppm) had high
significant effect on number of leaves fplant, followed by vit. B, and the suifur,
while the control was the lowest records in both seasons. Also, there was no
significance between foliar spray and plant height in both seasons. Treating
potato tuber with vit. C. was insignificant on plant helght {EL-Sayed, 1991)
Data for the effect of foliar spray on the height of the 1 fruiting node revealed
that the lowest height of the 1% fruiting node was recorded under foliar spray
W|th C. (200ppm), followed by vit . B, and the Boric acid, while the heighest

* fruiting node was recorded under control, consequently the foliar spray
wnh vit. C (200ppm), vit. . B4 (150ppm) and Boric acid showed the eariest
flowering, but flowering was delayed in control in both seasons. Foliar spray
of tomato plant with vit. C had significantly increased number of leaves /ptant
(EL-Ghamring et al., 1999), Arisha, 2000 on pea

Vitamin C (ascarbic acid) is an organic compound in higher plants
which is required in trace amount to maintain normal growth (Samiullah and
Afridi, 1988). Vitamin B, (Thiamine) is an organic compound, which act as a
cofactor in the decarboxylation of pyruvate (Oertli, 1987). Vit. B, can be
supplied to plants as seed soaking or as foliar spray to improve their growth
and productivity. For legumes these vitamines ¢ould be add as simulative for
root growth (Samiuliah and Afridi, 1988).

Foliar spray of pea plants with vit. B; was significantly increased stem
length, number of leaves/ plant and number of branches (Arisha, 2000).

The stimulative effect of vit B, on tomato morphological characters may
be attributed to its role in increasing root growth of tomato plant (Radzevicius
and Bluzmanas, 1975). Obtained results are in accordance with those
reported by Samiuliah and Afridi (1988), on pea, EL-Beheidi et a/ (1995) on
pea and Fathy and Farid (1998) on common bean.

3345



Helal, F. A. ot al,

Table (1): Effect of foliar spray with Vit. C, concentrations, Vit. B1, sulfur
and boric acid on morphologicai characters of pea plants.

Plant No of Height of the T |

Treatment height leaves/plant fruiting node (cm)

Season 2001-2002
Vit. C Conc. Ppm

100 29.85 11.22 a 7.22 ab
200 30.00 12.51 a 7.29 a

400 31.086 11.29 a 8.75 a-c
Boric acid ( 500 ppm) 33.55 11.57 a 6.33 a-c
Sulphar (750 gm/fed) 31.55 1211 a 6.11¢

vit. B1 (150 ppm) 33.1 1245 a 7.22 bc
Control 29.56 943 b 7.29a

F test N.S e *

Season 2002-2003
Vit. C Conc. Ppm

100 29.67 11.08 a 7.27 ab
200 30.01 12.45 a 7.38 a
400 30.91 11.37 a 6.80 a-c
Boric acid ( 500 ppm) 33.91 11.96 a 6.45 be
Sulphar (750 gm/fed) 31.29 12.07 a 609 b
Vit. B1 (150 ppm) 34 .40 12.37 a 7.27 ab
Control 29.30 955 b 7.38 a
F test N.S * b

Means foliowed by the same lower case lefter within a character are not significantly
different, P=0.06 N.S= Not significant, ** = highly significant

2- Yield and its components:

Data in Table 2 &3 and Fig. (1) illustrated that vit C (200ppm) and vit.
B, had significant effect on plant Jyield, total yield, shell out, number of
pods/plant and number of seeds/ plant in both seasons and wt. of 100 seed in
the first season while was not significant in the second season.

It is also clear that vit. By followed by vit C were highly significant in
pod diameter, pod length, pod wt., and wt. of green seed/pod in both seasons
while the number of ovula/pod was significant in the second season only. Vit C had
significant effect on yield and its components on pea plant {Arisha, 2000). The
superiority of total yield in the case of 200ppm vit C. treatments showed similar trend
to those plant growth (Tabie 1). The inhancing effect of vit C. on total yield/Fed. may
be due to its stimulation effect on number of pods/plant. Vit. By at rate of 100ppm was
the best effective treatment for improving growth yield and its components of pea
(Arisha, 2000). Therefore obtained results might be attributed to the increments in
plant growth, so that the metabolites synthesized (Carbohydrate) improved plant
growth and resuiting in improving the total yield.

These results agree with those reported by Midan (1986) on tomato, Agwah
{1990) on iettuce and EL-Ghamriny st al. (1999) on tomato and Arisha, 2000 on pea
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Table (2): Effect of foliar spray with Vit. C, concentrations, Vit. B1, sulfur
and boric acid on yield and its components of pea plants.

fver.pod ‘B No.of m Pod  No.of
Treatments length seeds/ diameter pods/
{em) weight pod seeds / pod {em) plant
—{9) _(a)
Season 2001-2002
Vit. C Conc. ppm
100 10.71 ab 827 a-¢ 728 ab 440 a¢ 164 bc 904 cd
200 1090 a 915ab 7.72a 504 ab 1.78a 104 a
400 1035 ab 822 bc 726 ab 429 be 156 ¢ 930 be
Boric acid ( 500 ppm}) 1075 ab 846 a-¢ 749 a 454ac 168 ab 979 ac
Sulphar {750 gm/fed) 1074 ab B13 bc 758 a 450 ac 164 bc 0.40 a<c
Vit. 81 (150 ppm) 1123 a 936a 783a 527 a 1.72ab 10.08 ab
Control 978 b 763 ¢ 6701 401 ¢ 185 ¢ 821 d
F ‘est - - L ] - - -
Season 2002-2003
Vit. C Conc. ppm
100 1090 bc 858 ab 762ab 437 ¢ 164 bc 8.80 de
200 1135 a 935a 800a S30ab 182 a 1065 a
400 1063 c 845 ab 752 ab 430 ¢ 1.73 ab 9.5 cd

Boric acid ( SO0 ppm) 11.24 asb 862 ab 785 a 527 ab 179 2 942 bd
Sulphar (750 gm/fed) 1118 ab B49 ab 772a 515D 1680 ¢ 957 be

Vit. Bt (150 ppm) 1155a 948a 805a 537a 180a 1002b
Control 1012d 787b 673b 402d 155c¢c B8dde
F teSt - * L 1] [ 1] -l

Means followed by the same lower case letter within a character are not significantly
different. P=0.05 N.S= Not significant, ** = highly significant

Table {3): Effect of foliar spray with Vit. C, concentration, Vit. B1, sulfur
and boric acid on yield and its components of pea plants.
Totai

Treatment No ovule/ Wt Of e‘;lm Plant/ yield yield Sheli out
pod se (@ {tonifed)

Season 2001-2002 ‘
Vit. ¢ Conc. Ppm
100 7.69 53.97 ab 64.22 ab 307 d 47.36 ¢
200 824 7339 a 8239 a 410 a 62.41 @
400 7.06 59.14 ab 78.74 ab 354 ¢ 5444 b
Boric acid { 500 ppm) 7.95 63.40 ab 8152 a 394 ab 59.84 ab
Sulphar (750 gm/fed) 7.83 63.12 ab 80.27 ab 382b 57.19 ab
Vit. 81 (150 ppm) 833 72.09 ab 81.90 a 406 ab 6102 ab
Control 8.79 5281 b 5893 b 281 d 4437 ¢
F test N.S * * - -
Season 2002-2003
Vit. C Conc. Ppm
100 7.61ab 55.29 64.68 ab 312d 47.70 be
200 794 ab 74.40 8298 a 416 a 62.86 a
400 741 ab 60.15 79.15 ab 362c 5513 a<c
Boric acid ( 500 ppm) 781 ab 63.98 8202 a 399 ab 60.50 a
Sulphar (750 gm/fed) 764 ab 83.70 80.65 ab 388 b 57.78 ab
Vit. B 1 (150 ppm) 829 a 74.09 8258 a 414 ab 61.23 a
Controi 677 b 5298 59.26 b 297 d 4478 ¢
Ftest * N-s » -r -

Means followed by the same lower case letter within a character are not significantly
different, P=0.05 N.S= Not significant, ** = highly significant
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3- Photosynthetic pigments:

Data in Tabie (4) reveal that foliar spray with sulfur 750 g./fed followed
by vit. C (200ppm) had significant effect on photosynthetic pigments content
in pea leaves, i.e. chlorophylls a and carotenoids. It is quite clear that sulfur
foliar spray resulted in leaves with more intensive photosynthetic pigments
than without sulfur (control).

These results hold true in the two growing seasons, Gypsum (sulfur)
application to the soil significantly increased pigments content in leaf tissue of
pea plant (Chl. a, b, a+b) and carotenoids Ramadon, 1997. For the effect of
sulpur on photosynthetic pigments, it has been found that a drastic decrease
leaf area, number leaf cells, number of choloropiast /cell and colorophyil
content of leaves is atypical jeature of sulfur deficiency (Purke et al., 1986);
Dietz, (1989).

This is to be expected as in leaves a high proportion of the protein is
located in the chloroplsts where the chlorophyll molecular comprise EL-
Gamal ef al. (1990) on potato reported that potato leaf chiorophyll content
was significant affected when 80kg S/Fed. was applied to the potato fieid.

Table {4): Effect of foliar spray with Vit. C, concentrations, Vit. B1,
sulfur and boric acid on leaf pigments of pea plants

Chiorophylis idry weight Cartotenoids
Treatment a i milg i ag+ b mg/g/dry weight
Season 2001-2002
Vit. C Conc. Ppm
100 383 a 242 ¢ 6.34 ¢ 4.02 cd
200 414 a 335ab 749 ab 4,42 ab
400 411 a 331 ab 741 ab 422 be
Boric acid (500 ppm) 394 a 246 ¢ 6.40 ¢ 379 d
Sulphar (750 gm/fed) 428 a 363 a 791 a 473 a
Vit. B 1 {150 ppm) 411 a 299 b 710 b 3.95 cd
Controi 312 b 1.75 d 487 d 3.07e
Ftest N h i L )
Season 2002-2003 )
Vit. C Conc. Ppm
100 386 a 246 ¢ 6.31 ¢ 4.00 cd
200 416 a 336 ab 7.70 ab 433 b
400 : 4.08 a 3.05bc 7.44 ab 4.15 be
Boric acid { 500 ppm) 398 a 2582 ¢ 6.50 ¢ 382d
Sulphar (750 gm/fed) 432 a 368 a 8.00 a 472 a
Vit. B 1 {150 ppm) 412a 3.02 bc 718 b 393 cd
Controt 310 b 1.75 d 485 d 3.10 e
F test i > - -

Means followed by the same lower case letter within a character are not significantly
different, P=0.05 N.S= Not significant, ™ = highly significant

4- Chemical composition:

The influence of foliar spray with sulfur (750gr/Fed) and vit. C 100, 200
and 300ppm on crude protein %, TSS% and carbohydrate are presented in
Table (5) and Fig. (2). Data showed that foliar spray with sulfur increased
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crude protein % in both seasons. Soil application of suifur at 50kg/fed.
significantly increased dry weight, crude protein of dry seeds (EL-Sawy and
Hassan 1994). Gypsum application increased N, and protein contents in pea
seeds. Vit C. had significant effect on N% in tubers of pea (Arisha, 2000).

There results are in accordance with those reported by Midan (1986)
on tomato, E. Sayed (1991} who obtained similar conclusion regarding N and
ascorbic acid in tomato fruits. Alsa, EL-Gamal (1884) came to similar results
regarding specific gravity and TSS in potato tubers.

Tabie (5): Effect of foiiar spray with Vit. C, concentration, Vit. B1, sulfur
and boric acid on chemical composition of pea plants

Treatment Crudenz rotein T.;.S Carbohydrate%
Season 2001-2002
Vit. € Conc. Ppm
100 2240 b 11.70 58.19
200 2387 a 12.11 58.58
400 2359 a 11.86 58.31
Boric acid { 500 ppm) 2098 ¢ 10.78 55.88
Sulphar {750 gm/fed) 2466 a 12.15 56.87
Vit. B 1 (150 ppm) 2226 b 11.27 57.76
Control 2024 ¢ 9.90 54.90
F test o N.S N.S
Season 2002-2003
vit. C Conc. ppm
100 2428 a 12.26 53.44
200 2455 a 13.37 54.53
400 2452 a 12.90 54.10
Boric acid { 500 ppm) 2237 ¢ 12.10 52.42
Sulphar (750 gm/fed) 24.76 a 13.58 56.58
vit. B 1 (150 ppm) 2342 b 12.03 52.65
Control 2018 d_ 10.98 52.06
F test . N.S N.S

Means followed by the same lower case letter within a character are not significantly
different. P=0.08 N.S= Not significant, ™ = highly significant

These results may be due to the fact that sulfur is necessary for
building sulfur amino acid such as cystin, cysteine and methionine, which are
necessary for protein synthesis (Lorenz and Maynard, 1986).

it is evident from Table (5) that vit C, vit B4, sulfur and Boric acid had
no significant effect on TSS and carbohydrate. TSS were not significantly
affected by treating potato tuber with vit. C (EL-Sayed, 1991).

5- Correlation between studied characters:

Results in Table (6} indicated that positive comrelation were found
among plant height and each of pod diameter, plant yieid, sheil out %, total
yield, wt. of green seeds/pod, also, between no. of leaves /plant and the
characters of pod diameter, no. of pods/ plant, plant yield, total yield, wt. of
100 seed, no. of ovula /pod, wt of green seeds/pod, pod wt., pod length, no.
of seeds/pod, crude protein, TSS, chl. a, chl. b and chl. A+b.
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Table (6): Correlation coefficients between studied characters of pea

Variable X2 | X3 | X4 t X5 X6 X7 | X8 X8 | X10 | X191 | X142 | X13 { X14 | X16 | X16 | X17 | X18 | X19 | X20 { X21
fant height X1 |0.089 | 0:316° | 0,162 [0.410°*|0.443" | 0.376" | 0.261 | 0.184 |0.503"| 0.040 | 0.233 | 0.177 |-0.485"| .0.078 | 0.072 | -0.007 | 0,020 | 0.030 | 0.041 | 0.051
o, of leaves fplant| X2 | 1.00 [0.659"" |0.608" [0.566™ | 0.585" |0.7187 [0.477°%] 0.335" [0.516" | 0.83" | 0,656 |0.552° | 0.814°]0.575" | 0.660° |0.751" | 0.553 | 0.707*| 0.182 | 0.277

diameter | X3 1.00 |0.588" |0.491°*]0.575" [0644™| 0.315" | 0.221 |0.654**| 0.366" |0.850" | 0.459" | -0.528""] 0.311" | 0.401°*| 0,391} 0,184 | 0.324" | 0.024 | 0.457
“of podsiplant | X4 1.00_|0.544*|0.706" 0,655 | 0.326° | 0.150 |0.595'| 0.272 [0.566=] 0.377" |:0.564~] 0.512 | 0.484" |0.623" |0.468" |0 634~ | 0.327* | 0.235 ]

M yieid X8 1.00 |0.563~ [0.735 " [0.502" | 0.225 |0.497°"| 0.118 | 0.255 | 0.256 |-0.552°] 0.353" | 0.457™ | 0.576™ |0.446" | 0.549] 0.339° | 0 162

out % X8 100 (0851|0306 | 0.208 |0.650°"| 0.180 |0 580 | 0.320° |-0.690°] 0.366" | D.364° |0 444" |0.446°* |0 516" | 0.331° | 0165
[rotal yield X7 1.00 |0.647" | 0.369" | 0,727 | 0.539" | 0.562° 0,662 |-0.640"} 6.372* | 0.504" | 0,695 |0.523" | 0.662" [ 0.444" | 0.106
MWt. of 100 seed | X8 1.00 | 0:312* |0.498°*|0.566*| 0.183 ]0.594*[-0.517**{ 0.163 | 0.270 |0.454"*| 0.344" [0.446*°[ 0.227 | 0.094
[No. of ovulalpod] %9 100 | 0.225 | 0.201 | 0,384 | 0.120 |-0.378° ] -0.245 | -0.453 | 0.0629 | 0.139 | 0.042 | 0.384" | 0.073
":' “ﬁ?;::“ X10 1.00 |0.472*|0656" 0526+ [ 0.663"| 0.287 |0.444*[0.458*] 0.314" |0.436*| 0.202 | -0.000

Weight X1 100 | 0.372° [0.785] 0.278 | 0.195 | 0.790 | 0.346" | 0.264 | 0.350" | 0.080 | 0.002

od length X12 1.00 |0.425" |0.456" 0.356° |0.446"* |0.476" | 0.233 | 0.388" | 0.062 | -0.040
No. of seedsipod X13 100 [-0.423[0.419°]0.528" | 0.532" [0 467°| 0.551"| 0,080 | 0.099
!"'.?'g:::m:; ngdhdxu 1.00 | 0253 |.0.387- [.0.387] .0.324* | .0.391+| .0.340° | 0.0204
Crude Protein [X15 +.00 [o.8s3**]06a7 [0 792 |0.835*| 0288 | 0188
Fss Xi6 100 10,661~ 0.709" | 0.795 | 6.282 | 0.067
Chl, a X7 100 |0.645™ |0.869-] 0.250 | 0.312
Chi. b X148 1.00 |0.895"[0.505* |G 413
Chl. a+b X19 1.00 |0.446*] 0.3090*
Carotenoids X20 100 | 0.183
barbohydrate x21 1.00

*= Significant **= high significant

rat§%=0.304 rat1%=0393
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Positive correlations were obtained among pod diameter and no. of
pods / plant, plant yield, shell out %, total yield, wi. of 100seed, wt. of green
seed/pod, pod wt., pod length, no. of seeds/pod, crude protein, TSS, chl. a
and chl. a+b. the same trends were obtained between no. of pods/ plant and
plant yield, shell out %, total yield, wt. of 100 seed, wi. of green seeds/pod,
pod length, no. of seeds/pod, protein , TSS, chl. a, chl. b, chl. a+b and
carotencids. Similar results were found among plant yield and shell out %,
total yield, wt. of 100 seed, wt. of green seeds/pod, protein, TSS, chl. g, chl.
b, chl. a+b and carolenoids, as well as between shell out % and total yield,
wt. of 100 seed, wt. of green seeds/pod, pod length, no. of seeds/ pod,
protein, TSS, chl. a, chl. b, chi. a+b and carotenoids.

Among total yield and wi, of 100 seed, no. of ovula/pod, wt. of green
seeds/pod, pod wt. pod length, no. of seeds/pod, protein, TSS, chl. a, chi. b,
chl, a+b and carotenoids were positive correlations. Between wi. of 100 seed
and no. of ovulal/pod, wt. of green seeds /pod, pod wt. no. of seeds/pod, chl.
a, chl. b and chi. a+b. Similarly to those among pod wt. and pod length, No.
of seeds/ pod, chl. a and chl. a+b, between pod length and no. of seeds/pod,
protein, TSS, chl. a, chi. a+b, were positive correlation as those among no. of
seeds/ pod and protein, TSS, chl. a, chl. b and chi. a+b.

Correlations among height of the 1% fruiting node, chl. b and
carotenoids were found as well as between protein and TSS, chi. a ¢chl. b and
chl. a+b, among Tss and chi. a, chl. b and chl. a+b and among chl. a and chl.
b and chl. a+b. Between chl. b and chl. a+b, carotenoids and carbohydrate.
Amaong chl. a+b, carotenoids and carbohdrate.

Significant negative correlating were found among plant height and
height of 1% fruiting node, among pod diameter and height of the 1% fruiting
node and between no. of pods/plant and height of the 1% fruiting node.

The same trends were obtained among total yield and height of the 1%
fruiting node, between wt. of 100 seeds and height of the 1% fruiting node,
among no. of ovula/pod and height of the 1% fruiting node. Regative
correlation were found between wt. of green seedsipod and hight of the 1%
fruiting node, among pod length and height of the 1* fruiting node as well as
between no. of seeds/pod and height of the 1% fruiting node and finally
among height of the 1% fruiting node, TSS, chl. a, chl. b, chi. a+b and
carotenoids.

REFERENCES

Abd EL-Fatiah, M. A. (1997). Effect of phosphorus, Boron, GA3 and their
interaction on growth, flowering, pod setting, abscission and both
green pod and seed yields of broad bean (Vicia faba, L.} plant. Alex. J.
Agric. Res. 42 (3): 311-332, 1997,

Abd EL-Fattah, H. I. and H.M. Arisha (2000). Effect of rhizobium inoculation
and vitamin B4; on growth, yield and quality of common Bean under
sandy soil conditions. Zagazig J. Agric. Res. Vol. 27 No. (1) 2000.

Agwah, F.M. (1990). Effect of ascorbic acid on growth, yiedl and quality of
lettuce Bulletin Fac. Agric. Cairo Univ. 41 (3): 799-807.

3351



Helal, F. A. et al.

Arisha, H. M., A. Bardisi and H. |. Abd EL-Fattah (1998). Effect of Rhizobium
inoculation and suifur application on pea plant yield and sulfur
oxidizing microorganisms in sandy soil. Zagazig J. Agric. Res. Vol. 25
No. (6) 1051-1072.

Arisha, H. M. E. {2000). Effect of vitamin B, on growth, chemical composition
and yield of pea under sandy soil conditions. Zagaziq J. Agric. Res.
Vol. 27 No. (1) 2000.

Dietz, K.J. {1989). Recovery of spinach leaves from sulphate and phosphate
deficiency J. plant physiol. 134, 551-557.

Dubois, M.; A. Gilles; K.J. Hamihon; P.R. Rebers and P.A. Smith (1956). A
chlorimetric method substances. Anal. Chem 28; 350,

Duncan, D. B. (1955). Multiple Range and Muttiple F. Test. Biometrics, 11:
1-42.

EL-Beheidi, M.A.; A.A. EL-Mansi; AM. Metwally; A.A. Guirgis and S.A.
Swidan (1995). Effect of nitrogen source and vitamin B; on growth and
yield of pea plants. Ann. Agric. $ci. Moshtchor, 33 (4) 1481-1485.

EL-Gamai A.S. (1984). Studies on potato seeds. M. Sc. Thesis Fac. of Agric.
Mansoura Univ. Egypt.

EL-Gamal, A.M.; G.S. Diab and H.M. Abd EL-Naby. (1990). Effect of sulphur
application on potato crop. J. Agric. Sci. Mansoura Univ. 15 (12}
2159-2165.

ElL.-Ghamring E.A., A.M. Arisha and K.A. Nour. (1899). Studies on tomato
flowering, fruit set, yield and quality in summer 1 Spraying with
Thiamine, ascorbic acid and yeast. Zagazig J. Agric. Res. 26 (5) 1345-
1364,

EL-Sawy, B. I. and N.A. Hassan (1994), Effect of sulphur and phosphorus
soil application on yield, quality and some chemical constituents of
Broad bean pods. J. Agric. Res. Tanta Univ., 20 (2). 305-315.

EL-Sayed, H.A. (1991). Growth and yield of potatoes as affected by CCC,
GA and vitamin C. J. Agric. Sci. Mansoura Univ. 16 (3): 648-652.

Fathy, E.S. and S. Farid (1998). The possibility of using vitamin B and yeast
to delay senescence and improve growth and yield of cormmon bean
(Phaseolus vulgaris L.). J. Agric, Sci. Mansoura 21 (4): 1415-1423,

Hesse, P. R. {1971). A text book of soil chemical Analysis (Jhon murray
puplis) London, Great Britation.

Lorenz, O.A. and D.N. Maynard (1988). Knot's Hand book for vegetable
grow. Wiley Insterscience, Ihon wiley and sons, New York.

Midan, A. (1986). Effect of 1AA, NAA, Vitamin B and vitamin C applications
on iomato growth, chemical constituents and yield zagazig J. Agric.
Res. 13 (2): 76-100.

Moran, R. and D. Porath {1982). Chloroghyll determination in intact tissues
using N. N-Dimethy, Formamide. PJ. Physiol. 69: 1370-1381.

Morris, R. J. (1985). The importance of sulphur in Aridiand Agriculture. Proc.
2™ Arab Regional Conf. on sulphur and its usage, vol. |. pp. 119-141,

Oerthi, J.J. (1987). Exogenous application of vitamins as regulators for
growth and development of plants A review Z. Pflenzememahr botink,
150: 375-301.

3352



J. Agric. Sci. Mansoura Univ., 30 (6), June, 2005

Cmar, B.A. (1988). Effect of some nutrients on peanuts. MS. C. Thesis
Facuity of Agric., Zagazig Univ., Egypt.

Purke, J.H., P. Holloway and M.J. Dailing (1988). The effect of sulphur
deficiency on the organization and photosynthetic capability of wheat
leaves. J. plant physiol. 125, 1. 371-375.

Radzevieius, A. and P. Bluzmanas (1975). The effect of thiamine and
nicotinic acid on some physiological processes in tomatoes Nauchrye
Trudy Vysshikh Uchebnykh Zavedenit lit SSR., Biologiya 14, 70-74,
(c.f. Hort. Abstrs. 46: 9414, 1976).

Ramadon, M. M. A. (1897). Effect of some Agricultural treatments on the
arowth and yield of pea. PH. D. Thesis Zagazig Univ. Fac. Agric.
Zagazig.

Samiullah, A. $. 8. and M. M. R. Afridi (1968). B- vitamin in relation to crop.
Productivity Indian Rev. Life Sci., 8: 51-74.

Snedecor, G.W. and W.G. Cochran (1980). Statistical Methods 7" ed. The
iowa State Univ. Press. Ames, lowa, USA.

Cral Al il A g glash (5 fiaall g ALiglay Jpasally gald) iy
rasSal o Sy Qgosds ¢ (@ Cpalidd o Cualiaiy Aueh GiD aG
Pl ol 2o e P d b e DA el 20 4
pae = A2l ) Sl 3 je = Ofd) S gag agan - padd &gy aludi ¢
el il digad JSoa = Aliall duelaal dgaa — i) Lo sl siSS pud 7

Ja L e = el el M padl daadd Adaill Aol Suad) 12 5
STNEDYN I VU A PPV g (- - WURC I ) £ O BFS URR Sk SR NS PRPA |
i en O S el Colell s a (Yee oY en e e ) S (S
S St o iy bl (S jad o S (Gueldll) v el ool
O e ciieall 00 (g glaSl (g fadly Jpaaally paill ciluld e Sl clsifaavo.
LAl

‘ -:UJ:‘L.EJUJJI Ciaa gl 3
g peaddl gailt : ¥4

Ll (sl (deja Yoo ) C Oty Alalaal) Lo bl 3 GlosY1 22e o)
e COlaall Llatid el ol Laday .y il & Jially flldy y 50y v Cppalihy Aalaall
e Yer) g sl U Lygine Ll ol el Ll . (e gall IS 3 it g s )
(0os e Gl i \ls e gl s il g8 ) e (sl

A0 g€a g J geanall ¢ Ll

dy—asa Jo (5 giae v Gaaliad o(Qadall (B 650 Yo o) C cmaliady 30 80 o8
o Ol Al s cllt 4 oy il e o dlailt ¢ laill SH  geaacall caal gl il
o pugall (5 i gt OIS ek ol J Y1 e gall (550 Ve e G5y ctamangall DS
A hgiaa 325 Mt I Gl F 6 e Y0 Qi el BN o il i LS
~Cpapall IS (G Sl ol e il 30 05y el G dsb e

3353



Helal, F. A. et al.

) i piall il Cliua

-t J—'b.ulﬂ‘ G g—aall y oo S5 ¢ F S e BV G fae S
(Ol o Yoo ) O et Lindy 0l fan VO Jamay 2y S0y 21 05,80
e gall 3 i ol
390l (g tassh (5 glanal

o (0138 faaVo ) sl (J ol 30 L aall 08l (e Gl 5 e ol )
S0y v Onelis c C Oy o A5l a0 Sl caaa g Layl L (nanpall DS
ul_,_..\yﬂl,i.u!ﬁ.!l i.ll...aj} .\‘_,‘.“u.lc‘_,_,.\a.a _)nbr\‘.lu&‘du"_)}m}

o 3—ina Lol o Hlia U‘ L..l....|_).)fu°_1.“ Gildeall u.nhLuJYi tulJ.Jc.:l.u ?Ai Canua gl
planay S o 35 20 On can gl Bla Y1 Leaal ey Cliall (o B8 On nge
?._BMJG_I‘_IJ‘ u_lﬂ u_,.)lﬂ .\.‘.:uu‘_g_,u‘n .LLHJY‘ J‘.LL.A.;! li-‘*"l,)af“g-‘n s_:Lh.all
G sod Yoo M5y Jaill Mgl Jpeaaddl o Ll gl Bl Y1 S clical
S5l y Adall alalt ey plly o pd 330 5 AN GGy Jsty S AN Ly
. . . <0y sl

sia Sbdl Jghy bl £ 18 ) On lls 6 sine By )l 2905 Ly} il Ciania i LS
il g dae AT 5 Jgf e bl gy Sl e GV e Ll 6 J
o allis (5 gine Tk &3 OIS il Sl Jpemnd) Liadl a5 I e il gl
a0 Jsh i il gli

3354





