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ABSTRACT

The effect of single and combined application of one of the three amino acids namely (glutamic,
glycine and aspartic acid) at 250 ppm from each, vitamin B complex (B + B>+ Bs + B2 ) at 100 ppm
and boric acid at 0.05 % on yield and berry quality of Superior grape cv. were investigated during
2017 and 2018 seasons. Results showed that, single and combined applications of one of three amino
acids as well as vitamin B complex and boric acid were very effective on improving main shoot
length, number of leaves/ shoot, leaf area, wood ripening coefficient, pruning wood weight / vine,
cane thickness, chlorophyll A, chlorophyll B, total chlorophylls, total carotenoids, N, P, K, Mg, Zn,
Fe and Mn of Superior grapevines comparing with untreated vines. The application of amino acids
was more effective than the application of vitamin B and boric acid in this respect AT three sprays (at
growth start, just after berry setting and one month later) with a mixture containing 250 ppm glutamic
acid plus 100 ppm vitamin B complex and 0.05% boric acid proved to be very effective in enhancing
growth and vine nutritional status of Superior grapevine.
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1. Introduction

An outstanding effect on growth and vine nutritional status was noticed in Superior grapevines
due to using some amino acids, vitamin B and boron. This is due to the positive effect of some amino
acids, vitamin B complex and boron on growth and vine nutritional status.

Amino acids as organic nitrogenous compounds are the building blocks in the synthesis of
proteins, which are formed by as process in which Ribosome’s catalyze the polymerization of amino
acids Davies, 1982 and Raskin (1992). Several hypotheses have been proposed explain for the role of
amino acids in plant. Available evidence suggests several alternative routes of ethylene and IAA
synthesis in plants, starting from amino acids Hashimoto and Yamada (1994); Ahmed and Abd El-
Hameed (2003) Ahmed et al., 2007; Amin (2007); Seleem- Basma and Abd El-Hameed (2008) and
Sayed- Heba (2010).

Vitamin B is responsible for enhancing amino acids biosynthesis, carbohydrates, plant pigments
and cell division. Those vitamins B are responsible for enhancing uptake of water and nutrient and
increasing tolerance of plant to all stresses. Using vitamins especially vitamin B was very effective in
enhancing growth and vine nutritional status in different grapevine cvs. (Samiullah et al., 1988; El-
Kady- Hanaa, 2011; Madian and Refaai, 2011; Uwakiem, 2011; Abd El-Hameed, 2012; Abdelaal,
2012 ; Ahmed et al., 2012 and Ibrahiem- Rehab, 2012).

Boron plays an important role in the extension of plant cell walls through its association with cell
wall pectin’s (Banik and Sen, 1997 and Perica ef al., 2001). It is also known that the role of boron in
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plant metabolism including many physiological aspects such as nucleic acid metabolism, protein and
natural hormone biosynthesis, building and translocation of carbohydrates, photosynthesis, cell
division, cell wall synthesis, membrane function and water uptake and pollen germination (Pibleam
and Kirkby 1983; Gupta et al., 1985; Blevins and Lukaszweski, 1998) Previous studies supported the
beneficial effect of using boron via chelated or sulphate form on growth and vine nutritional status in
different grapevine cvs (Amin, 2007; Ahmed, et al., 2007; Abd El-Gaber- Nermean , 2009; El- Sawy,
2009; Abd El-Wahab, 2010; El- Kady- Hanaa, 2011; Abdelaal, 2012; Nikkah et al., 2013 and
Mohamed, 2014b).

The target of this study was examining the effect of spraying three amino acids namely (glutamic
acid, glycine and aspartic acid) vitamin B complex (B; + B+ B¢ + Bi2) and boron on growth traits and
vine nutritional status of Superior grapevines.

2. Material and Methods

This study was carried out during 2017 and 2018 seasons on 90 uniform in vigour 6- years old
Superior grapevines grown in a private vineyard located at Talla village, Minia district, Minia
Governorate where soil texture is clay, well drained and water table was not less than two meters
deep.

All the selected vines are planted at 1.5 x 3.0 meters apart. The chosen vines (90 vines) were
pruned during the last week of December in both seasons using cane pruning method with the
assistance of Gable supporting system. Bud load / vine were 96 buds for all the selected vines on the
basis of eight fruiting cans x ten buds plus eight renewal spurs x two buds. Except those vines dealing
with the present treatments foliar application of amino acids, vitamin B and boric acid. All selected
vines (90 vines) received the recommended horticultural practices which are commonly used in the
vineyard.

This study included fifteen treatments containing single of combined application of three amino
acids (i.e., glutamic acid, glycine and aspartic acid), vitamin B complex (B; + B,+ Bs + Bj2) and
boron acid in additions to the untreated vines (control).

1- Untreated vines (Control).

2- Spraying 250 ppm glutamic acid.

3- Spraying 250 ppm glycine.

4- Spraying 250 ppm aspartic acid.

5- Spraying 100 ppm vitamin B ( B + B> + Bs + Bi»).

6- Spraying 0.05% boric acid.

7- Spraying a mixture of 250 ppm glutamic acid + 100 ppm vitamin B complex.
8- Spraying a mixture of 250 ppm glycine + 100 ppm vitamin B complex.

9- Spraying a mixture of 250 ppm aspartic acid + 100 ppm vitamin B complex.

10- Spraying a mixture of 250 ppm glutamic acid + 0.05% Boric acid.

11- Spraying a mixture of 250 ppm glycine + 0.05% Boric acid.

12- Spraying a mixture of 250 ppm aspartic acid + 0.05% Boric acid.

13- Spraying a mixture of 250 ppm glutamic acid + 100 ppm vitamin B complex + 0.05% Boric

acid.

14- Spraying a mixture of 250 ppm glycine acid + 100 ppm vitamin B complex + 0.05% Boric

acid.

15- Spraying a mixture of 250 ppm aspartic acid + 100 ppm vitamin B complex + 0.05% Boric

acid.

The experiments were conducted as complete randomized block design (Rangaswamy, 1995)
was followed where the experiment consisted of fifteen treatments and each treatment was replicated
on 6 vines.

The selected vines received three sprays during the growth season. The 1% time at 1 week of March,
just after berry setting, the 2" time during the 1*' week of April and the 3™ time was one month later
(1** week of May).

Triton B as a wetting agent was added to all spraying solutions at 0.05%. Spaying was done till run
off (2 liters/ vine). Control treatment was carried out by spraying water only.

During both of studied seasons, the following measurements were recorded:
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I-  Vegetative growth characteristics namely main shoot length (cm), number of leaves/ shoot,
leaf area (cm)’ (Ahmed and Morsy, 1999) wood ripening coefficient (Bourad, 1966), wood
weight (kg.) and cane thickness (cm)

2- Leaf chemical components namely chlorophyll A, chlorophyll B, total chlorophylls, total
carotenoids (mg/ g F.W.) (Von — Wesststein 1957), N, P, K, Mg (as %) Zn, Fe and Mn (as
ppm) in leaves (Cottenie et al., 1982 and Summer, 1985).

Statistical analysis.

The obtained data were tabulated and statistically analyzed according to (Snedecor and Cochran,
1967 and Mead et al., (1993). Differences between treatment means were compared by revised L.S.D.
test at 5% level of probability according to Steel and Torrie, (1984).

3. Results
3.1. Vegetative growth characteristics:

Data in Table (1) clearly show that single and combined application of some amino acids
(glutamic acid, glycine and aspartic acid), vitamin B complex (B + B>+ B¢ + Bi2) and boron acid on
the six growth traits of Superior grapevines during 2017 and 2018 seasons. It is clear from obtained
data that single and combined applications of the amino acids namely 250 ppm glutamic acid, 250
ppm glycine and 250 ppm aspartic acid, 100 ppm vitamin B complex and 0.05 % boric acid
significantly stimulated the six growth characteristics namely (main shoot length, number of leaves
shoot, leaf area, wood ripening coefficient, pruning wood weight and cane thickness) comparing with
the check treatment.

Table 1: Effect of single and combined of applications of some amino acids (glutamic acid, glycine
and aspartic acid), vitamin B (B, + B> + Bs + B12) and boric acid on some vegetative growth
characteristics of Superior grapevine during 2017 and 2018 seasons

. No. of Wood Pruning Cane
ll\e/llfl?hs?c(:l(:; leaves / Le(aclfna);ea ripening wood thickness
Treatments g shoot coefficient  weight (kg.) (cm)
2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1-Control 115.0 1160 170 170 985 990 067 068 195 198 1.05 1.08
2-Glutamic acid at 250

ppm 118.0 1185 21.0 220 1038 1042 080 082 218 220 1.16 1.17

3- Glycine at 250 ppm 117.5 118.0 200 21.0 1020 103.5 077 080 2.10 2.15 1.14 1.15
4-Aspartic acid at 250

ppm.
5-Vitamin Bat 100 ppm 1162 117.0 18.0 19.0 100.5 101.0 070 0.72 2.00 205 1.11 1.12

6- Boric acid at 0.05% 1156 1163 18.0 19.0 992 998 0.68 070 1.98 2.00 1.09 1.10

7-Glutamic acid +

vitamin B

8- Glycine + vitamin B 125.0 1265 250 260 1100 111.0 0.86 0.87 235 237 122 124
9-Aspartic acid +
vitamin B
10-Glutamic acid +
Boric acid

11- Glycine + Boricacid 1210 1222 22.0 23.0 1052 1060 081 0.83 225 230 118 120
12-Aspartic acid + Boric
acid

13-Glutamic acid +
vitamin B + Boric acid
14- Glycine + vitamin B
+ Boric acid

15-Aspartic acid +
vitamin B + Boric acid

117.0 1175 19.0 20.0 101.2 1020 0.75 0.77 206 209 113 1.14

127.0 1282 260 270 111.5 113.0 087 088 238 240 125 1.26

124.0 1250 24.0 250 1084 1090 085 086 232 235 121 122

122.0 1240 23.0 24.0 107.0 107.8 0.83 0.85 229 232 120 1.21

118.8 1192 21.0 22.0 1040 1050 0.81 0.82 220 222 117 1.18

133.0 1342 29.0 31.0 1148 1160 092 093 244 248 130 131

1305 1326 27.0 290 113.0 1140 090 092 241 243 129 130

129.0 131.0 260 270 1120 113.5 089 090 239 241 127 128

New L.S.D at 5% 0.9 1.1 1.0 1.0 1.1 1.2 002 003 006 007 004 0.05
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Application of amino acids namely (glutamic acid, glycine and aspartic acid) each at 250 ppm in the
same order was significantly superior than using 100 ppm vitamin B superior than 0.05% boric acid.
In enhancing these growth characteristics. Combined application of Amino acids, vitamin B and boric
acid were significantly favorable than using each item separately. The maximum values were
recorded on the vines that received three sprays of a mixture of 250 ppm glutamic acid, 100 ppm
vitamin B complex and 0.05 % boric acid. The lowest values were recorded on the untreated vines.
These results were true during 2017 and 2018 seasons.

3.2. Leaf chemical composition;

Data in Tables (2, 3) clearly show that single and combined applications of the amino acids
namely (glutamic acid, glycine and aspartic acid) each at 250 ppm, 100 ppm vitamin B complex and
0.05 % boron acid was significantly accompanied with enhancing chlorophylls A, B, total
chlorophylls, total carotenoids, N, P, K, Mg, Zn, Fe and Mn in the leaves rather than check treatment.
The promotion was significantly associated with using glutamic acid, glycine, aspartic acid, vitamin B
complex and boric acid in descending order. Using amino acids significantly superior than vitamin B
complex superior than boric acid in descending order in enhancing such leaf chemical composition.
Combined application of some, amino acids, vitamin B and boric acid were significantly favorable
than using each item separately. The maximum values of chlorophyll A ( 3.66, 3.70 mg/ g F.W.),
chlorophyll B (1.55, 1.60 mg/ g F.W.), total chlorophylls ( 5.21 , 5.30 mg/ g F.W.), total carotenoids
(1.44,1.50 mg/ g F.W.), N (2.03, 2.08 %), P (0.30, 0.31 %) , K (1.40, 1.42 %) , Mg ( 0.78, 0.80%) ,
Zn ( 64.0, 65.0 ppm), Fe ( 62.8 , 63.7 ppm), Mn ( 62.5, 63.0 ppm) were recorded in the leaves of the
vines that received three sprays of a mixture of 250 ppm glutamic acid, 100 ppm vitamin B complex
and 0.05 % boric acid during 2017 and 2018 seasons, respectively. The lowest values were recorded
on untreated vines. These results were true during both two seasons.

Table 2: Effect of single and combined of applications of some amino acids (glutamic acid, glycine
and aspartic acid), vitamin B (B: + B2 + B¢ + Bi2) and boric acid on some photosynthetic
pigments and percentages of N and P in the leaves of Superior grapevine during 2017 and
2018 seasons.

Chlorophyll  Chlorophyll Total Total ) Leaf Leaf
Treatments A B chlorophylls Carotenoids N% P%

(mg/g F.W.) (mg/gF.W.) (mg/gF.W.) (mg/gF.W.) ’ °

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1-Control 292 299 111 1.13 403 412 101 102 161 160 014 0.16
2-Glutamic acid at 250
opm 317 319 129 131 446 450 1.19 121 177 178 022 023
3- Glycine at 250 ppm 303 316 124 128 437 444 114 118 172 175 020 021
:'pf:partlc acid at 250 310 3.4 121 124 431 438 111 113 168 169 0.8 0.19
5-Vitamin Bat 100 ppm  3.05 3.11 118 120 423 433 108 109 166 167 0.17 0.8
6- Boric acid at 0.05% 298 306 1.5 1.18 413 424 104 108 163 164 015 0.17
;'Gl“tam‘c acid+vitamin 3 ) 348 145 146 487 494 134 135 191 193 028 029
8- Glycine + vitamin B 336 340 141 142 477 48 131 132 188 190 027 028

9-Aspartic acid + vitamin
B
;2;(?'“”‘“‘”“‘“5“““ 330 333 135 138 465 471 124 127 18 18 025 026
11- Glycine + Boric acid 324 327 133 135 457 462 123 124 1.8 184 024 025
;zi'(‘j“pa”‘”c‘d“LB"“c 320 322 130 132 450 454 120 122 1.80 181 023 024
13-Glutamic acid +
vitamin B + Boric acid
14- Glycine + vitamin B +
Boric acid

15-Asparticacid +vitamin 3 5 35, 4e 150 498 504 138 140 193 195 028 029
B + Boric acid

332 335 139 140 471 475 129 130 18 187 026 027

366 370 1.55 1.60 521 530 144 150 203 208 030 031

359 361 150 153 509 514 140 143 199 200 029 029

New L.S.D at 5% 004 005 004 004 006 0.07 004 003 007 008 0.01 0.02
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Table 3: Effect of single and combined of applications of some amino acids (glutamic acid, glycine
and aspartic acid), vitamin B (B; + B, + B¢ + B12) and boric acid on the leaf content of K
and Mg (as %) and Zn, Fe and Mn (as ppm) of Superior grapevine during 2017 and 2018

seasons.
Leaf Leaf Leaf Zn Leaf Fe Leaf Mn

Treatments K (%) Mg (%) (ppm) (ppm) (ppm)

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1-Control 112 113 050 050 505 508 495 498 514 516
2-Glutamic acid at 250 ppm 125 126 061 062 530 532 521 523 542 544
3- Glycine at 250 ppm 122 124 059 060 520 524 512 513 530 534
4-Aspartic acid at 250 ppm. .19 121 058 059 515 519 50.6 508 52.6 530
5- Vitamin B at 100 ppm 117 119 055 056 510 515 500 504 521 526
6- Boric acid at 0.05% 115 117 053 054 508 510 497 501 519 520
7-Glutamic acid + vitamin B 136 137 070 071 582 590 572 580 593 60.0
8- Glycine + vitamin B 133 134 067 068 570 580 561 57.0 582 59.1
9-Aspartic acid + vitamin B 130 131 065 066 554 560 543 550 565 57.0
10-Glutamic acid + Boric acid 130 131 065 066 554 556 540 545 560 57.0
11- Glycine + Boric acid 127 128 063 065 540 548 531 537 551 558
12-Aspartic acid + Boric acid 1.25 127  0.61 0.63 534 540 533 530 545 550
;“:'i'g““tami‘ acid + vitamin B + Boric 140 142 078 080 640 650 628 637 625 63.0
14- Glycine + vitamin B + Boric acid 139 141 075 077 620 630 610 620 610 621
;fi'(‘;sl"“”ic acid + vitamin B + Boric 137 138 072 073 600 609 590 598 600 605
New L.S.D at 5% 004 005 003 003 20 22 20 21 19 21

4. Discussion

The promoting effect of amino acids on growth and vine nutritional status of Superior
grapevine might be attributed to the favourable effects of these organic substances on enhancing the
biosynthesis of proteins through polymerization of amino acids ethylene, GAs, plant pigments (
Davies, 1982).

These results are in concordance with those obtained by (Abdelaal er al., 2013; Gad El-
Kareem and Abada , 2014; Mohamed 2014a and El- Khawaga, 2014). The promoting effect of
vitamin B and boron on the growth and vine nutritional status could be attributed to their positive
action on amending the vines with their requirements from different boron, vitamin B and amino
acids. These results regarding the effect of antioxidants are in agreement with those obtained ( El-
Kady- Hanaa, 2011; Madian and Refaai, 2011, Uwakiem, 2011; Abd El-Hameed, 2012; Abdelaal,
2012; Ibrahiem- Rehab, 2012; Nikkah ef al., 2013 and Mohamed , 2014Db).

5. Conclusion

Under the conditions of this experiment and the resembling conditions, it is advised to spray
Superior grapevine three times at (growth start, just after berry setting and one month later) with a
mixture of 250 ppm glutamic acid plus, 100 ppm vitamin B complex plus 0.05% boric acid.
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