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Article Info ABSTRACT

Article type: Background and Objectives: Due to low efficiency of chemical
Full Length Research Paper  fertilizers and high nitrogen demand for fruit trees at the first stage of
growth, early spring growth, flowering and fruit set in fruit trees is
heavily dependent on tree N reserves. Therefore, this experiment was
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Received: 12.02.2020 performed to investigate the possibility of urea, zinc sulfate and boron
Revised: 06.08.2021 uptake, as well as transmission of these materials from leaves to storage
Accepted: 06.12.2021 organs and from storage tissues to new developing tissues, in autumn

foliar application. On the other hand, nitrogen application in early spring
is more often devoted to the vegetative growth of the branches, while

Keywords: ]

Nitrogen storage, nitrogen uptake at the end of the season goes more to the storage organs
Nutrient uptake, such as root bark and tree trunks.

Remobilization,

Urea spray Material and Methods: The experiment was conducted in a randomized

complete block design with seven treatments and four replications for three
years on 56 trees with the same age and size trees in the east of
Mazandaran. The treatments included: 1. Control, 2. Urea (10 g.I?), 3.
Urea (10 g.I") + Zinc sulfate (5 g.i*'), 4. Urea (10 g.I') + Zinc sulfate
(5 g.I") + Boric acid (4 g.I""), 5. Urea (15 g.I") + Zinc sulfate (5 g.I") +
Boric acid (4 g.I™"), 6. Urea (20 g.I") + Zinc sulfate (5 g.I') + Boric acid
(4 g.I'™), 7. Urea (25 g.I"") + Zinc sulfate (5 g.I") + Boric acid (4 g.I™%).

Results: Urea foliar application increased the nitrogen concentration of
leaves in autumn and also increased the concentration of nitrogen in bark
and wood in various organs. Foliar application of zinc sulfate and boric
acid also increased the concentration of zinc and boron in the leaves.
Measuring the concentration of nitrogen, zinc and boron in the leaf tissue
of young shoots in the spring showed that in foliar spraying treatments, the
nitrogen concentration of young leaves increased compared to the control.
Measurement of nitrogen concentration in leaves of young shoots, bark and
wood of annual shoots as well as flower and flower buds showed that foliar
spraying treatments had a significant effect on nitrogen concentration of
bark and wood of these shoots. Thus, the nitrogen concentration increased
from 0.53% in the control treatment to 0.92% in the treatment 25 gl ™ urea +
5 gl zinc sulfate + 4 gl™* boric acid.

Conclusion: According to the results of this experiment, in order
to increase the storage of nitrogen, increase the fruit set, and reduce

AR
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the flower and fruitlets drops, it is strongly recommended to do
foliar application of urea at 20 to 25 gl™ + zinc sulfate at 5 gl +
boric acid at 4 gl™ in autumn, when 10 to 15 percent of the leaves
are yellow.
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increasing their storage and availability in peach trees. Journal of Soil Management and
Sustainable Production, 12 (1), 31-58.
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Figure 1. Agricultural lands (green areas) and non-agricultural lands (white) in different cities of Mazandaran province.
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Figure 2. Distribution of Zn available (extracted with DTPA) in soils of Mazandaran province. Yellow,
0-0.25 mg / kg; Light blue, 0.25-0.5 mg / kg; Bold blue, 0.5-0.75 mg / kg; Green, 0.75-1 mg / kg; Olive green,
1-1.51 mg / kg; Light pink indicates 1.5-2 mg/ kg and light pink more than 2 mg / kg (43).
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Table 1. Nutreint management of peach orchards with fertigation system (3).

Nutrient management

S PRTSRIE
Phenology stages
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45% N, 45%P,0s, 30% K0, 30%MgO
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Before flowering
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The first stage of fruit growth
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The second stage of fruit growth

0 920 .,\..;) €JJ 4.L>}A
The first stage of fruit growth
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Fruit maturity to harvest
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Postharvest
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Table 2. Some chemical properties of the soil at the test site (before the test).

xS s Al e el A gL ST Bless
Mn

B Cu Zn Fe Mg K P EC -l
OM  CCE  CEC ;s PH  (4gmy Depth
) @) (cm)

(mg/kg) (cmole/kg)
078 308 58 164 98 550 432 22 241 31 24 768 072 0-30
069 246 532 124 85 461 86 6 070 38 19 756 109 3160
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Continue Table 2. Some chemical properties of the soil at the test site (before the test).

(o) s Sand . Silt Clay ., il
Depth (cm) (%) Texture
0-30 11 50 39 Silty clay loam Al ) o5
31-60 9 67 34 Silty loam A ¢ )
AT sl 5l S S s Y Jpas
Table 3. Leaf analysis results before the experiment.
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Concentration
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53.80 1158  25.14 18.95 243 2.15 0.49 1.04 014  2.02 Sample
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Table 4. N, Zn and B concentration in leaf of peach trees after spray (first year).

(¢S5 2o S s (¢S5 np S ko) s (Ao 2) O35 58 Sas
B (mgkg™) Zn (mgkg™) N (%) Treatment
50.21°¢ 15.09 1.88¢ 1
53°¢ 15.79 ¢ 2.83° 2
59.90 ¢ 75.69° 2.83"° 3
1862 77.98° 257°¢ 4
141° 85.79 ® 2.78" 5
166 * 85.91® 3.12° 6
139° 95.212 3.21° 7
*x *x ** Fosesl

Ao s So 5 gy Jlaml a3l e M 5 s e DM 38 55w T 5T

# ns

" *and ** non-significant, significant at 5% and 1% probability levels, respectively

C3L Rl dals a4 Cend LA e Slaslas
a dals 5led 53 doys /0T I 0T chle g5k o
e DL Rl Saa Sl s Aens v/AR
o olis 85 8 sl 0350 chls mle
Chl b U Bl slales &
O3 ke 5 amsls JS 5 IS laailr 05555

ks ol dald 4 cs |

Cros Sews 3 Ohsx chle zb

(0 Jsr) ALdsbs 5l oy e S Glaasla
2 Sl U ksl slslas S ol 0L
dozdls batls o G 5 Cang Ofs %0 chils
sboles s basliw cay 05s a0 bl
Ll dmdl s b oolsgms Snls £ 5 7
o=V 5N bl Sl O chle 5 ke

.hﬁ}ﬁ;ﬂk&f Who S slaasli pw Cgz 9 Cawgy s 059 58 Shale -0 Jgu

Table 5. N concentration in peel and wood of annual shoots, flower buds and flowers.

N (%) (e y3) 035 %

s
Flowers s |§ Bud flowers S slasil Wood ;= Peel c.. 5, Tre)atr;went
3.06¢ 1.39°¢ 0.53°¢ 0.94°¢ 1
3.31°¢ 1.58° 0.75° 1.11° 2
3.36° 1.63° 0.74° 1.10° 3
3.58° 1.60° 0.77° 1.12° 4
3.65% 1.72° 0.87% 1.21%® 5
3.82° 1.73° 0.95° 1.29° 6
3.81° 1.76° 0.94° 1.36° 7
* * *k *k F a3l

,\.;ﬁ&u@Ju}lclw);)l;@ug_éw\,)b@m\_;wu}g;.,“;J;4{“,"‘""4
" *and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 6. Concentration of N, Zn and B in the leaves of young shoots.

(A8 5 e S ko) s (S8 2 e Ske) 3o (A )3) 3555 Sl
B (mgkg™) Zn (mgkg™) N (%) Treatment
43.35° 73" 3.22°¢ 1
44252 75° 3.27°¢ 2
38.32° 1012 3.59° 3
39.24° 102 @ 3.52° 4
40.15 2 98 3.58"° 5
45.16 105 3.71% 6
47.68° 109® 3.85° 7
ns * * F o505

J,p)h_iijGxilecla.dﬁ)l:&mg_éw\})bd'ug.é)k&l:}.g;.,.;;ag

w5 % NS
‘9 3

" *and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 7. N, Zn and B concentration in leaf of peach trees after spray (second year).

(A8 2 e S ke) o (S8 2 e Ske) 3o (Ao 53) U555 b
B (mgkg™) Zn (mgkg™) N (%) Treatment
49.39 ¢ 23.98" 2.10¢ 1
53.20 ¢ 26.12° 2.53° 2
50.31 ¢ 926 ° 2.54° 3
145.65° 726° 2.38° 4
129.34 % 515 ° 2.45° 5
124.36 % 460 ° 2.89° 6
113.13° 327°¢ 3.01° 7
*x *x * Fosesl

1003 S gy ezl ma 53l e IV 5 s e B 355 55w ST

# ns

" *and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 8. N concentration in peel and wood of annual shoots, flower buds and flowers.

N (%) (1s3) &5 %

sbed
Flowers L |§ Bud flowers S slal Wood _ s Peel ¢ s Treatment
3.03¢ 1.36° 0.55¢ 1.02¢ 1
3.38° 1.62° 0.67°¢ 1.14°¢ 2
3.34° 1.67® 0.62 1.13°¢ 3
3.37° 1.62° 0.76° 1.15° 4
3.72° 1.72° 0.83% 1.26" 5
3.81° 1.74° 0.87° 1.38° 6
3.82° 1.78° 0.92° 1.38° 7
* Kk * *k F Q,aj

M))&)@Jw\ckw)b)‘:wu%\})\éwd}bl)yw‘jbii}

™ *and ** non-significant, significant at 5% and 1% probability levels, respectively

ohd g 3 s Ol g slaas Lo S 5539 Goy D5 hals -4 Jgus
Table 9. Concentration of N, Zn and B in the leaves of young shoots.

s

3

ns

(cSAS 2 Ske) s (cSAS 2 Sike) 6o (Ao3) O35 o
B (mgkg™) Zn (mgkg™) N (%) Treatment
328 42152 2.04¢ 1
282 42752 2.51°¢ 2
36° 42,66 ° 2.74% 3
512 41.98° 4.02° 4
46° 42152 3.87% 5
332 42.36° 3.60° 6
378 42.97° 4152 7
ns ns * F ol

" *and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 10. N, Zn and B concentration in leaf of peach trees after spray (third year).

(¢S5 2 p S o (¢S5 np S ko) s (Ao3) O35 58 e
B (mgkg™) Zn (mgkg™) N (%) Treatment
43.97° 21.15°¢ 212°¢ 1
51.01¢ 27.37° 2.91° 2
50.60 ° 143° 2.93° 3
1642 124" 2.89° 4
140° 145° 2.97° 5
141° 145° 3.22° 6
126 ° 2632 3.24° 7
*x ok * F sl

M))&)@JW‘@&AJA)‘A‘;&JJW&\})b&.&A il )_,,.J g_,.;‘;d.v{h{h)y ¢
" * and ** non-significant, significant at 5% and 1% probability levels, respectively

c B gous 51 Olgr el S 5 55 55 5 595 D508 e VY Jpu
Table 11. Concentration of N, Zn and B in the leaves of young shoots.

(cSAS 2 e Ske) s (cSAS 2 Sike) 6o (Ao3) O35 o
B (mgkg™) Zn (mgkg™?) N (%) Treatment
45.12° 431° 3.84°¢ 1
44,252 48.1%* 4.01° 2
4578 478%® 4.04° 3
46.12° 455° 3.91"% 4
48.92° 46.3% 4.04° 5
45.99° 46.3% 4.09° 6
47.96 2 51.1° 4542 7
ns * * F o505

s # NS

M)Ju_i.ij@JW‘&)})‘}&JW\JJJ@AJ%‘)Fg_.,.uﬁ):d.gx 9 ¢
" *and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 12. N concentration in peel and wood of annual shoots, flower buds and flowers.

N (%) (as)3) O35 20

Sl
Flowers s I$ Bud flowers S slasil Wood 5 Peel -y Treatment
2.99° 1.35°¢ 0.57°¢ 0.98° 1
3.33° 1.63° 0.74° 1.12° 2
3.34°¢ 1.62° 0.76° 1.13° 3
3.35° 1.63° 0.76° 1.12° 4
3.72° 1.73° 0.89° 1.25® 5
3.80° 1.72° 0.87° 1.28° 6
3.83° 1.76 0.90° 1.35° 7
>k * * F oyﬂ

#% % NS

M))&;)CgJW‘@&A;})‘JWuW&-\})\dewléyg_,.::‘):d.’ 5 ¢
" *and ** non-significant, significant at 5% and 1% probability levels, respectively

(g8 Jomd 53 o (5515 i gad) LS55 slacdl 55 U3y 28 chals -V yus

Table 13. N concentration in different organgs of trees (sampled during dormancy).

N (%) (Ao ) 355 1%

Branches &, slaasls Shoots Law sze (laastls Twigs x5S glaasls b
treatment
Wood s Peel oy Wood 4 Peel sy Wood s> Peel - sy
0.21° 1.10° 0.29° 1.11° 0.36 ¢ 1.24 ¢ 1
0.22° 1.11°8 0.29° 1.092 0.36 ¢ 1.25°¢ 2
0.21° 1.09 2 0.30° 1.13% 0.41° 1.25°¢ 3
0.21° 1.12°8 0.28° 1.14° 0.40° 1.24 ¢ 4
0.23° 1.14°2 0.31° 1.16°2 0.43® 1.27°¢ 5
0.23° 1.162 0.31° 1.18° 0.46° 1.47° 6
0.24° 1.162 0.32° 1.17° 0.47° 1.53%2 7
ns ns ns ns * * F ol

,\.ﬂ);&“@leclwﬁjb@u\_éw\wb@”awl3};%,;;4{"“'""‘“'"*,“‘

# NS

" *and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 14. N concentration in differen organgs of trees (sampled during dormancy).

(o5 Jaad 53 0 (6,13 pai gad) Bl 53 Sl 45 055,58 s —VE Jpus

N (%) (1o 3) &5 %

Sop slaedy, b e glaaly, b slaety, <o Ty Tre;t:r:em
Main roots Lateral roots Fibrous roots Trank wood Trank peel
0.44° 1.032 1.40° 0.18° 1.12% 1
0.43° 1.092 1.42° 0.20° 1.11% 2
0.44° 1.092 1.43% 0.21° 1.13% 3
0.45°2 1122 1.42% 0.19° 1.14% 4
0.46 2 1122 1.53% 0.21° 1.13% 5
0.45°2 1112 1.67% 0.22° 1.15% 6
0.482 1.142 1.70% 0.22° 1.15% 7
ns ns * ns ns F a3l

Ao s So 5 gy Jlanl a3l me M 5 s e DM 308 55w T 5T

# ns

" *and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 15. N, Zn and B concentration in leaf of peach trees after spray.

(¢SS 2 S o (¢S5 np S ko) s (Ao 2) O35 58 Sas
B (mgkg™) Zn (mgkg™) N (%) Treatment
47.85° 20.07° 2.01°¢ 1
52.40 ¢ 23.09° 2.76° 2
53.72¢ 381.56° 2.77° 3
165.22° 309.33® 2.61° 4
136.78 ™ 24859 ® 2.73% 5
143.78° 230.30® 2.08° 6
126.04° 228.40® 3.15° 7
*x ok *x F sl

# NS

A3 Sy gy Jlai o 3l me DM 5l me Va5 PR
" *and ** non-significant, significant at 5% and 1% probability levels, respectively

.LAJ.?_, J.f sl Wl & bas L pw Caz g S 53 O5g,% e -\ Jgus
Table 16. N concentration in peel and wood of annual shoots, flower buds and flowers.

N (%) (1e)3) 05558

B
Flowers Ls Bud flowers & clasi s Wood C > Peel <o, Treatment
3.03¢ 1.37°¢ 0.55°¢ 0.98° 1
3.34°¢ 1.61¢ 0.72"° 1.12¢ 2
3.45°¢ 1.64° 0.71° 1.12¢ 3
3.43° 1.62¢ 0.76"° 1.13¢ 4
3.70° 1.72° 0.86° 1.24°¢ 5
3.81° 1.73° 0.90° 1.32° 6
3.82° 1.77° 0.92° 1.36° 7
x* o o xx F e

# NS

M)JQJG‘.éJL&b\CEAJJJ\J@MJM\J)\J@MJW\3}:‘3%,.:?]?4{%%_9 ¢
" *and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 17. Concentration of N, Zn and B in the leaves of young shoots.

(A8 2 e S ko) o5 (SAS 2 e Ske) s (Ao,3) O35 7% e
B (mgkg™) Zn (mgkg™) N (%) Treatment
40.15° 5257 3.03° 1
38.83° 55.28 2 3.26° 2
40.03° 63.82° 3.45% 3
45.45° 63.16 2 3.82%® 4
45.02° 62.15° 3.83% 5
41.38° 64.55 3.80% 6
44.21° 67.69 2 4152 7
ns ns * F g0

Ao s So 5 gy Jlail a3l me M s e DM 38 55w T 5T

# NS

" *and ** non-significant, significant at 5% and 1% probability levels, respectively
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Table 18. Mean fruit set in trees in experimental treatments.

(Jf\" )\)ﬁu)Je}:&:Uéﬁ

Number of fruits in branch (from 100 flowers (]
Dlore
Sle p o Jl ps> Jl Jsl Jlo Treatment
average Third year Second year First year
11° 12« 11¢ 10°¢ 1
11° 10¢ 11¢ 1% 2
11° 12« 12°¢ 1% 3
12° 13°¢ 13°%° 12° 4
13® 14 12°¢ 12° 5
14° 15° 15° 142 6
158 17% 174 154 7
*%k *% * *x F Q}ﬂﬂ
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Figure 3. Acceleration of leaf fall of trees at Urea (20 -25 g.I™") + Zinc sulfate (5 g.I™") + Boric acid (4 g.I™).
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