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ABSTRACT
This study was aimed to evaluate the effect of nitrogen fertilizer, organic root stimulator and
gibberellic acid on some growth characters of peach saplings cv. Red June for two consecutive
seasons 2017-2018 at College of Agricultural Engineering Science, University of Baghdad.
Different nitrogen (Urea 46%N) rates (0,50,75 gm) with three concentrations of organic
stimulator (0,0.5,1 gm.L™) and two rates of Ga3 (0,50 mg.L™) were applied in a factorial
scheme (3x3x2). Results revealed that the individual and interactive effect of applying
nitrogen, root stimulator and GA3 significantly increased the studied characters, the
interaction at N2D1G1 has improved the leaf dry weight (42.00%), shoot dry weight (61.33
%), Relative water content (RWC) (60.00%), N (2.68%), P (0.414%) and K (1.94 %) for
season 2017, while the treatment N2D2G1 had the highest values at leaf dry weight (46.00 %),
shoot dry weight (64.00%), RWC (74.00%) and leaf content of N (2.39%), P (0.56%), and K
(1.99%) for season 2018.

Key words: mineral nutrition, organic fertilizers, GA3, fruit trees
*Part of M.Sc. thesis of the 1* author.

9929 i sl 834-827:(3)50: 2019- 438 al) Lo ;31 a sladl Alaa
EoAl ol gail) cliia (an A ilpal) (aala Gy osdad) Jiaag cpag ) Adla) il
¢35 b daa) A cpall pd oaly) saea)
PSR Ealy)

iy daaly — el duaigh) agle 08— gilaad) Luaiag i) and

oaliiug)

2018-2017 saill camga DA N3y daals — Aol duigh agle 40 3 aBgl dgsl@l) Gliny B o) M
, EoAY AL gall) i ary B dlaal) Gadal sl Gy sdad) Jiaay Guagsidl Adla) il A disg
Shaally (AL a8 755505 0) 5SLAIL L)sal) dlaw 48l o5 RCBD apaai Gy Jalse A3 dplale 40 cuds
B asag il gl , (7 pile 5050 ) SuSbally bl Gaslag (1 b 15 0.5 0) Ssbilly o)
Gy s Cpamgall Aulial) clial) alina 8 A& 4275 SN e Cpag il (3685 Cua Sadlal) Auball Jalgal dygina
oaala ) dlliS, G agall B A1 a2 T 5SAY (58 Laly J¥) amisal) B a2 0.5 S s gydal) sl
b dgina By o) Jg¥) awsall N2D1GT Alslaall cibe) 28 DAY Jaail) Ll ,cilbial) alina 8 Ligina cljal)
»alie e @Y gsinag (% 60.00) dd) slall ssinay (% 61.33) £ iV¥ls (%42.00) g0 cilal) ¢4l
S amigall & D2N2GT Aslaall iyl Laiy (% 1.94) assalisdls (% 0.41) _siuilly (% 2.68) Guag sl
(% 74.00) suil) ¢l s5inay (% 64.00) £85 (% 46.00) s Gilad) o5l iy 3 dug jaal) clinal) b
(% 1.99) assuslisily (% 0.56) siadl) g (% 2.39) Cuagfiil) o BLY) ssinay

g8 Jlad) ¢ gaill cilaliia ¢ gl Slacd) Agimall Ll :Lalidal) cilaley
V) Ealll jhiaale Al (e Jla Cagd)®

*Received:21/9/2018, Accepted:30/12/2018

827


mailto:Ahmedriadh305@yahoo.com
mailto:ahmedjoody@yahoo.com

Iraqgi Journal of Agricultural Sciences —2019:50(3):827- 834

Altotanje & Joody

INTRODUCTION

Peach (Prunus persica L.) is revered as a
delicious and healthy summer fruit in most
temperate climate regions of the world. It's a
major fruit crop of commerce in China, Italy,
Spain, USA, and Greece the top five
producing countries, respectively. Currently
there are nearly 1.5 Million ha of peach trees
in production worldwide with the vast majority
produced in China (Approx. 46%) (16).
Nitrogen is a nutrient required in great
quantities by Peach trees, It has a direct effect
on vegetative growth, yield, and fruit quality;
therefore the setting of dose is necessary to
ensure the best nutritional balance (8). Abdel-
sattar and Mohammed (1) Mentioned that
nitrogen application on pomegranate has a
significant effect on leaf dry weight and N, P,
and K leaf content, Thokchom et al. (20)
found that applying nitrogen fertilizers on
Apricot trees cv. New Castle significantly
increased N leaf content, Liu et al (9) recorded
that the Application of Nitrogen with two
different irrigation regimes increased relative
water content (RWC). In recent reports the
application of organic fertilizers improved
mineral fertilizers affect on soil fertility and
enhanced vegetative growth and fruit
production (21). Hidayatullah et al (15)
mentioned that the application of Humic acid
on apple trees cv. Red delicious enhanced the
N, P, and K leaf content of and branch
numbers, Al- ahbaby (2) found that the
application of sea weed extract on grapes
enhanced leaf dry weight and N, P, K leaf
content. GAs are tetracyclic diterpenoid
compounds stimulating seed germination,
juvenility, cells division and enlargement (19).
Al-rashdi et al(6) recorded that foliar
application of Ga3 on grape increased the N,
P, K leaf content, Al-rawi et al(7) found that
Ga3 spray on peach trees Cv. Peento enhanced
the leaf dry weight and leaf content of N, P,
and K. All given above, this study was aimed
to evaluate the effect of nitrogen, root
stimulator and Gibberellic acid on vegetative
growth of peach saplings CV. Red June.
MATERIALS AND METHODS

The Present study was performed on "Red
June" peach trees, all of which were almost
uniformed in  vigor, grown  under
conventionally accepted practices. A factorial
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experiment randomized complete block
design (RCBD) with 5 replicates was
conducted on 90 trees planted over 5 rows
with 3.5 meters between each row, occupied
with 18 trees per row, spaced by 2.5 meters at
the College of Agricultural Engineering
Sciences, University of Baghdad peach
orchard for two consecutive seasons 2017-
2018. In  this  experiment different
concentrations of Nitrogen (0,50,75 gm tree™),
organic stimulator (0,0.5,1 mg L") and two
rates of GA3 (0,50 ppm), were applied in
April, then repeated three times (beginning of
April, May, and June) except for disper root
which started in the middle of March and
repeated bi-weekly until June. Shoot dry
weight, leaf dry weight were found using the
formula (dry weight\wet weight)x100, while N
were measured according to Haynes(13)
method, and P according to Olsen and
Sommers (18), also K leaf content were found
using Haynes (13) method, and relative water
content (RWC) according to Wu et al (22). All
parameters were measured and subjected to
computerized statistical analysis of variance
(ANOVA) and means of treatments were
compared using L.S.D at 0.05 .

RESULTS AND DISCUSSIONS

Leaf dry weight (%0)

Results in table(1) shows that the application
of Nitrogen at 75 gm gave the highest value in
both growth seasons (38.17 , 40.89)
respectively , as well as the Root stimulator at
0.5 gm.L™ gave a significant value for season
2017 reached (37.06 %) while the
concentration 1 gm.L™ gave (41.89 %) in
season 2018, also GA3 gave significant values
(34.41 , 39.15 %) for the consecutive seasonal
growth. The tripartite interaction showed the
highest value in season 2017 at N2D1Gl1
reached (42.00 %) while the treatment
N2D2G1 produced the highest value for
season 2018 reached (46.00 %), Nitrogen's
effect on construction of chlorophyll pigment
which is important in the process of
photosynthesis, increases the proportion of
processed nutrients and their accumulation in
plant tissues causing an increase in dry
weight(8), The effect of root stimulator on dry
weight may be due to the increase in leaf area
and chlorophyll content relatively increasing
manufactured materials which accumulated in
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branches and leaves(11), or could be due to the
effect of GA3 increasing root growth, leaf area
and leaf dry weight (19). These results are in
agreement with (4) and (7) on peach and (15)
on apricot.

Shoot dry weight (%0)

Based on the results in Table 2 the
concentration 75 gm has the highest outcome
peaked at (50.00, 56.17) for both seasons
respectively, and the application of root
stimulator at 0.5 gm.L™ had a most significant
rate (50.22 %) in season 2017 while the
concentration 1 gm.L™? granted the highest
outcome in season 2018 (51.33 %). Meanwhile
the foliar application of GA3 gave a
significant value in both growth seasons
peaked at ( 46.89, 53.48 %) respectively. The
interaction treatment N2D1G1 granted the
most significant value (61.33 %) in season
2017 while the treatment N2D2G1 gave the
highest value in season 2018 peaked at (64.00
%). The Nitrogen effect in construction of
chlorophyll pigment which is important in the
process of photosynthesis,  increases the
proportion of processed nutrients and their
accumulation in plant tissues causing an
increase in dry weight(8), The effect of root
stimulator on dry weight may be due the effect
of amino acids in enzyme activity which
effects on accelerating the absorption and
transmission of nutrients within the plant and
then increase the process of photosynthesis
which leads to accumulation of numerous
nutrients in plant tissues and increase the dry
weight(10).

Relative water content (RWC) (%0)

Data in Table 3 shows that the application of
Nitrogen at 75 gm produced the highest rate in
both seasons (53.11, 60.78 %) respectively,
While the application of root stimulator at 0.5
gm.L™ had the highest value in season 2017
reached (55.50 %) while the concentration 1
gm.L? had the most significant outcome
(66.61 %) in season 2018, as well as the GA3
in both growth seasons had a significant rate of
RWC peaked at ( 51.78, 57.85 %)
respectively, the interaction N2D1G1 had the
highest value in season 2017 peaked at (60.00
%) while the treatment N2D2G1 gave a
significant rate in 2018 reaching (74.00 %),
The individual or interactive effect of nitrogen,
root stimulator and Gibberellic acid can be due
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to their role in increasing root growth and
positively increasing water absorption, which
increases  relative water content in the
leaves(12) (8)(19), these results agreed with
9).

Leaf Nitrogen content(%o)

Results from Table 4 shows that the
application of Urea at 75 gm gave significant
rate peaked at (2.19, 1.85 %) for both seasons,
The soil application of root stimulator at 0.5
gm.L™ gave the highest value (1.99 %) in
season 2017 while the concentration 1 gm.L™
had the highest value in season 2018 peaked at
(1.90 %), meanwhile the foliar application of
GA3 produced a significant values peaked at
(1.87, 1.60 %) in both growth seasons
respectively, meanwhile the interaction at
N2D1G1 gave the highest value in season
2017 reaching (2.68 %) while the treatment
N2D2G1 had the highest rate in season 2018
peaked at (239 %). The increased
concentration of Nitrogen in leaves might be
due to the direct application of Urea or might
be due to the role of root stimulator on root
nutrient availability, which leads to increase
nutrients absorption and accumulation in
leaves(11) These results are in agreement with
the results of other researchers (5) and (7) on
peach and (3) on apple and (1) on
Pomegranate.

Phosphorus Leaf content(%0)

Results in Table 5 shows that the nitrogen
fertilizer at 75 gm had the most significant
value in season 2017 and 2018 peaked at
(0.35, 0.44 %) respectively, also the
application of root stimulator at 0.5 gm.L™
gave the highest rate in season 2017 reached
(0.34 %) while the concentration 1 gm.L™
recorded the most significant value (0.47 %) in
season 2018, Foliar application of GA3 gave
significant values in both seasons 2017 and
2018 peaked at (0.32, 0.40 %). The interaction
N2D1G1 recorded the highest value in season
2017 peaked at (0.41 %) while the treatment
N2D2G1 granted the most significant value in
season 2018 reaching (0.56 %). The effect of
Nitrogen may be due to its role in cells
division and vegetative and root system
growth which positively increases the
absorption efficiency of soil nutrients and
increase leaf P concentrations (8), or it may
be due to the role of Humic acid in root
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nutrient availability, leading to an increase in
nutrients absorption and accumulation in
leaves(11), or it may be due to the effect of
Gibberellic acid in increasing the nutrients in
leaves or may be due to its role in activating
cell division and elongation and increasing the
absorption of nutrients from the roots(19),
these results are in agreement with the results
of other researches (1) on Pomegranate and (7)
on Peach and (14) on apple.

Leaf Potassium content(%b)

Results in Table 6 shows that the application
of Nitrogen at 75 gm had the highest value
peaked at (1.79, 1.78 %) in both seasons
sequentially, the Root stimulator at 0.5 gm.L™
gave the highest value (1.70 %) in season 2017
while the concentration 1 gm.L™ granted (1.78
%) in season 2018, also the foliar spray of
GA3 granted the highest rates in both growth
seasons reached (1.64, 1.63 %) respectively ,
the interaction N2D1G1 gave a significant
value peaked at (1.91 %) in season 2017 while
the interaction N2D2G1 gave the highest

outcome (1.99 %) in season 2018. The
interaction treatment N2D1G1 granted the
highest rate in season 2017 peaked at (1.94 %)
while the treatment N2D2Gl1 gave a
significant value in season 2018 (1.99 %). The
effect of Nitrogen may be due to its role in
cells division and vegetative and root system
growth  which positively increases the
absorption efficiency of soil nutrients and
increasing the leaf K concentrations (8).or it
may be due to the role of Humic acid in root
nutrient availability, leading to increase
nutrient absorption and accumulates in the
leaves(11),or it may be due to the effect of
Gebberellic acid in increasing the nutrients in
the leaves may be due to its role in activating
the division and elongation of cells and
increase the absorption of nutrients from the
roots(19), these results are in agreement with
the results of other researchers (1) on
pomegranate and (7) on peach and (14) on

apple.

Tablel. Effect of nitrogen, root stimulator and foliar application of GA3 on Leaf dry weight (%0).

2017 2018
D N ¢ D*N D*N
o | 50 0 | 50
0 25.00 28.00 26.50 29.33 30.67 30.00
0 50 30.00 33.00 31.50 33.00 35.00 34.00
75 34.00 39.00 36.50 36.00 39.00 37.50
0 32.00 34.00 33.00 34.00 37.33 35.67
05 50 36.00 39.00 37.50 36.00 39.99 37.67
75 39.33 42.00 40.67 39.00 42.00 40.50
0 28.00 31.00 29.50 38.00 40.00 39.00
1 50 30.67 33.00 31.83 41.00 43.00 42.00
75 35.00 39.67 37.33 43.33 46.00 44.67
Lsd 2.46 1.74 2.28 1.61
D D
0 29.67 33.33 31.50 32.78 34.89 33.83
G*D 0.5 35.78 3833 37.06 36.33 39.56 37.94
1 31.22 34.56 32.89 40.78 43.00 41.89
Lsd 1.42 1.00 1.32 0.93
N N
0 28.33 31.00 29.67 33.78 36.00 34.89
G*N 50 3222 35.00 33.61 36.67 39.11 37.89
75 36.11 40.22 38.17 39.44 42.33 40.89
Lsd 1.42 1.00 1.32 0.93
G 32.22 35.41 36.63 39.15
Lsd 0.82 0.76
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Table2. Effect of nitrogen, root stimulator and foliar application of GA3 on shoot dry weight

(%)
2017 2018
D N G D*N D*N
0 50 0 50
0 35.00 38.00 36.50 38.00 43.00 40.50
0 50 38.33 40.67 39.50 43.33 47.00 45.17
75 41.67 46.00 43.83 47.33 52.00 49.67
0 43.00 46.00 44.50 44.00 48.00 46.00
0.5 50 47.33 52.33 49.83 49.00 54.00 51.50
75 51.33 61.33 56.33 53.00 60.00 56.50
0 39.67 40.33 40.00 50.00 53.00 51.50
- 50 41.00 44.00 42.50 54.33 60.33 57.33
75 46.33 53.33 49.83 60.67 64.00 62.33
Lsd 3.525 2.492 4.09 2.92
D D
0 38.33 41.56 39.94 42.89 47.33 45.11
G*D 0.5 47.22 53.22 50.22 48.67 54.00 51.33
1 42.33 45.89 44.11 55.00 59.11 57.06
Lsd 2.035 1.439 2.34 1.66
N N
0 39.22 41.44 40.33 44.00 48.00 46.00
G*N 50 42.22 45.67 43.94 48.89 53.78 51.33
75 46.44 53.56 50.00 53.67 58.67 56.17
Lsd 2.035 1.439 2.34 1.66
G 42.63 46.89 48.85 53.48
Lsd 1.175 135

Table3. Effect of nitrogen, root stimulator and foliar application of GA3 on Relative water
content (RWC) (%)

2017 2018
D N G D*N D*N
0 50 0 50
0 40.00 44.33 42.17 45.33 48.33 46.83
0 50 45.00 49.00 47.00 50.33 54.00 52.17
75 48.67 50.33 49.50 53.00 55.33 54.17
0 50.00 54.00 52.00 46.00 49.00 47.50
0.5 50 54.00 58.00 56.00 50.33 53.00 51.67
75 57.00 60.00 58.50 54.00 58.00 56.00
0 44.00 47.00 45.50 60.33 60.00 60.17
1 50 48.33 50.00 49.17 66.00 69.00 67.50
75 49.33 53.33 51.33 70.33 74.00 7217
Lsd 3.50 2.48 5.642 3.989
D D
0 44.56 47.89 46.22 49.56 52.56 51.06
G*D 0.5 53.67 57.33 55.50 50.11 53.33 51.72
1 47.22 50.11 48.67 65.56 67.67 66.61
Lsd 3.50 1.43 3.257 2.303
N N
0 44.67 48.44 46.56 50.56 52.44 51.50
G*N 50 49.11 52.33 50.72 55.56 58.67 57.11
75 51.67 54.56 53.11 59.11 62.44 60.78
Lsd 2.02 1.43 3.257 2.303
G 48.48 51.78 55.07 57.85
Lsd 1.17 1.881
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Table4. Effect of nitrogen, root stimulator and foliar application of GA3 on leaf Nitrogen
content (%)

2017 2018
D N ¢ D*N D*N
0 50 0 50
0 0.82 1.02 0.92 0.90 0.99 0.95
0 50 1.64 1.74 1.69 1.20 1.28 1.24
75 1.94 2.06 2.00 1.33 1.41 1.37
0 1.36 1.62 1.49 1.20 1.39 1.29
05 50 1.98 2.14 2.06 1.44 1.55 1.49
75 2.18 2.68 2.43 1.79 1.89 1.84
0 1.22 1.44 1.33 1.46 1.59 1.52
1 50 1.76 1.98 1.87 1.79 1.90 1.84
75 2.08 2.20 2.14 227 239 2.33
Lsd 0.20 0.14 0.08 0.06
D D
0 1.46 1.60 1.53 1.14 1.23 1.18
G*D 05 1.84 214 1.99 1.47 1.61 1.54
1 1.68 1.87 1.78 1.84 1.96 1.90
Lsd 0.11 0.08 0.05 0.03
N N
0 1.13 1.36 1.24 1.19 1.32 1.25
G*N 50 1.79 1.95 1.87 1.47 1.58 1.52
75 2.06 231 2.19 1.80 1.90 1.85
Lsd 0.11 0.08 0.05 0.03
G 1.66 1.87 1.48 1.60
Lsd 0.06 0.02
Table5. Effect of nitrogen, root stimulator and foliar application of GA3 on leaf Phosphorus
content (%)
2017 2018
D N G . .
0 50 D*N 0 50 D*N
0 0.202 0.216 0.209 0.20 0.26 0.23
0 50 0.272 0.294 0.284 0.28 0.31 0.29
75 0.294 0.322 0.308 0.34 0.38 0.36
0 0.294 0.320 0.307 0.28 0.33 0.30
05 50 0.342 0.342 0.343 0.35 0.40 0.37
75 0.372 0.414 0.393 0.42 0.47 0.44
0 0.250 0.266 0.258 0.36 0.40 0.38
1 50 0.294 0.310 0.305 0.48 0.50 0.49
75 0.350 0.394 0.372 0.51 0.56 0.53
Lsd 0.023 0.016 0.036 0.02
D D
0 0.256 0.378 0.267 0.27 0.31 0.29
G*D 05 0.336 0.359 0.347 0.35 0.40 0.37
1 0.350 0.325 0311 0.45 0.49 0.47
Lsd 0.013 0.009 0.02 0.014
N N
0 0.248 0.267 0.258 0.28 0.33 0.30
G*N 50 0.302 0318 0.310 0.37 0.40 0.38
75 0.338 0.376 0.357 0.42 0.47 0.44
Lsd 0.013 0.009 0.02 0.014
G 0.296 0.320 0.35 0.40
Lsd 0.007 0.012
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Table6. Effect of nitrogen, root stimulator and foliar application of GA3 on leaf Potassium
content (%)

2017 2018

i ) 0 : 50 o 0 50 o
0 1.14 1.38 1.26 1.18 1.25 1.21
0 50 1.48 1.58 1.53 1.28 1.38 1.33
75 1.68 1.76 1.72 1.48 1.60 1.54
0 1.46 1.56 1.51 1.28 1.36 1.32
05 50 1.66 1.74 1.70 1.42 1.69 1.55
75 1.88 1.94 1.91 1.82 1.93 1.87
0 1.34 1.46 1.40 1.51 1.66 1.58
1 50 1.58 1.60 1.59 1.79 1.88 1.83
75 1.74 1.78 1.76 1.90 1.99 1.94
Lsd 1.162 0.115 0.028 0.020
D D
0 1.43 1.57 1.50 1.31 1.41 1.36
G*D 05 1.66 1.74 1.70 1.50 1.66 1.58
1 1.55 1.61 1.58 1.73 1.84 1.78
Lsd 0.094 0.016 0.011
N N
0 1.31 1.46 1.39 1.32 0.92 1.37
G*N 50 1.57 1.64 1.60 1.49 1.65 1.57
75 1.76 1.82 1.79 1.73 1.84 1.78
Lsd 0.094 0.066 0.016 0.011

G 1.55 1.64 1.51 1.63

Lsd 0.054 0.009
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