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The interaction of salinity stress and ammonium sulfate on growth and nutrients
concentration in Valencia orange plants grafted on lemon
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ABSTRACT

Under salinity stress nitrogen and other plant nutrients uptake is reduced. In order to study the effect of nitrogen on growth
and nutrient concentrations of Valencia orange grafted on lemon seedlings, a factorial experiment was carried out. The first
factor was irrigation water salinity at four levels (0.86, 2, 4 and 6 dS m™) and the second factor was nitrogen at five levels
(50, 80, 120, 160 and 200 mg N kg soil as ammonium sulfate). Salinity increased sodium and chloride ions concentration
in plant leaf and roots to toxic levels and reduced the plant leaf and root dry weight. The highest level of salinity increased
the sodium content in leaves and roots and also chlorine in leaves by 9, 5 and 20 times compared to salinity of 0.86,
respectively. Although nitrogen had no significant effect on sodium concentration in plant leaves, at salinity levels of 2, 4
and 6 dS m’, increasing the application of nitrogen from 50 to 200 mg kg™ soil reduced 19, 16 and 18% of leaf chlorine and
increased the corresponding dry weight of leaves by 117, 39 and 42%, respectively. Salinity decreased nitrogen, phosphorus,
potassium, and micro nutrients concentration in plant leaf and in some cases reached them to sub optimal levels. In contrast,
nitrogen alleviated this adverse effect by increasing the concentration of these elements in plant tissues. Based on the results,
by taking into account of environmental considerations, nitrogen levels above the optimum limits can be used to reduce the
adverse effects of salinity in saline conditions.
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Table 1. Physical and chemical Analysis of the soil used in the experiment.

Texture EC o Cu Fe Mn K P N 0.C
@m P (mg/kg) (%) (%)
Silty loam 1.09 8.1 0.65 6.2 3.2 173 4.2 0.08 0.86
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Table 2. Analysis of saline and non saline water used in the experiment.

. + + . 2- - - 2-
Used water Total cations K~ Na CatMg Total. anions  SO4 Cl HCO; CO; pH EC SAR

(meq/lit) (dS/m)

Saline 103.2 8 652 30 102.9 Little 94.5 8.4 Little 6.72 9.29 16.8
Non saline 7.1 23 13 4.5 7.0 Little 3.2 3.8 Little 7.95 0.8 0.86
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Table 3. Results of variance analysis effect of irrigation water salinity and nitrogen on some traits of Valencia orange
grafted on lemon.

Mean of squares
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Salinity 3 2533 %% 720 %* 198.42ns  10317715%*  0.218*%*  4.031** 7.48%* 2.53%*
Nitrogen 4 1.77 ns 0.025ns  594.81 ns 255825 ns 0.0026**  0.039**  0.092ns  0.024 ns
Salinity x Nitrogen 12 552% 1.96 * 43.39ns 256734 ns 0.0009**  0.008**  0.067ns  0.049 ns
Error 40 2.74 0.80 301.35 495524 0.0002 0.002 0.2056 0.433
C.V. (%) _ 12.9 11.5 15.3 18.3 11.8 14.3 9.7 11.8
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Table 4. Mean comparison interaction effect of irrigation water salinity and nitrogen on some traits of Valencia
orange grafted on lemon.

Salinity Nitrogen Leaf weight  Root weight Leafsodium  Leaf chloride  Leaf nitrogen  Leaf potassium

(dS/m)  (mg/kg soil) (2 (%)
50 4.23 ab 4.10a 0.04 h 0.07h 1.97 fg 1.67b
80 4.57 ab 3.90 ab 0.03h 0.07h 2.13 d-f 1.87 a
0.86 120 493 a 397a 0.03h 0.05h 2.42 be 1.67 ab
160 3.43 be 2.73 be 0.03h 0.06 h 2.55b 1.40 cd
200 4.30 ab 3.53 be 0.03h 0.05h 3.00 a 1.30 c-e
50 2.13 cd 2.33 cd 0.09 g 032¢g 1.171 1.07 fg
80 287 ¢ 2.43 bed 0.09¢g 031g 143 h 1.20 d-f
2 120 3.93 bc 2.73 bc 0.08 g 026¢g 193¢ 1.50 be
160 3.80 be 2.23 cd 0.07¢g 025¢g 2.30cd 1.40 cd
200 4.63 ab 2.83 be 0.09¢g 026¢g 2.47 bc 1.30 c-e
50 2.53¢ 2.33 cd 0.16 ¢ 0.67d 093] 0.99 fg
80 2.00 cd 2.53 bed 0.17 ¢ 0.61 de 1.37h 1.17 ef
4 120 147d 2.23 c¢d 0.13 ¢ 045 f 2.03e-g 1.30 c-e
160 2.50¢ 2.50 bed 0.16 ¢ 047 f 2.0l e-g 1.17 ef
200 3.50¢ 2.73 be 0.17 ¢ 0.56 ¢ 2.17 de 1.20 d-f
50 1.17d 3.13 cd 0.33b 143 a 0.53 m 0.93 mg
80 1.93 cd 2.03 de 0.31d 1.27b 0.70 k-m 0.87¢g
6 120 1.47d 2.07 de 0.26 ¢ 1.17 ¢ 0.77 j-i 1.07 fg
160 1.63d 2.27 cd 0.29¢ 1.23 be 0.65 Im 092¢g
200 1.67d 1.99¢ 0.36a 117 ¢ 0.86 jk 0.87¢g
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In each column, means with similar letters are not significantly difference at 5% probability level.
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Table 5. Mean comparison effect of irrigation water salinity on soil salinity and root and leaf elements of Valencia
orange grafted on lemon.

.. Soil Root Root Leaf Leaf Leaf Leaf Leaf
Salinity . . . - .
salinity sodium potassium phosphorus iron manganese zinc copper
(dS/m) (dS/m) % (mg/kg)
0.86 1.06 b 0.31b 1.26a 021a 152 a 745a 41.6a 0.04h
2 1.31b 0.53b 0.87b 0.15b 121b 72.2 ab 33.8b 0.03 h
4 232a 0.50b 0.46 ¢ 0.13¢ 113 ¢ 68.0b 319b 0.03 h
6 2.82a 1.85a 0.36 ¢ 0.10c 50d 57.1b 234c 0.03 h
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In each column, means with similar letters are not significantly difference at 5% probability level.
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Table 6. Results of variance analysis effect of irrigation water salinity and nitrogen on some traits of Valencia orange
grafted on lemon.

Source of variation

Mean of squares

= E g % [
4 = : : 2 2
= g 8 5 & 5 5]
df k= 2 S G g 4y 3]
9 S i 8 = s o
g e E - E s &
- 3 = 3
Salinity 3 7.631%* 0.0308** 1.1008%** 27597 ** 894 .88** 838.24** 38.106**
Nitrogen 4 1.805 ** 0.0018** 0.0989%* 101 ns 80.20 ns 59.69%* 1.641 ns
Salinity x Nitrogen 12 0.161** 0.0003 ns 0.0661** 99.355 ns 23.43 ns 8.091 ns 1.114 ns
Error 40 0.0105 0.00020 0.0138 64.35 38.28 9.75 1.033
C.V. (%) _ 10.3 11.9 45.7 16.7 22.4 8.1 9.9
o0 ) 90 Jleisl mhaw ol g Soldd g o Jre Dglas 998 T 4y s g % S

ns, *, **: Non-significantly difference and significantly difference at p<0.05 and p<0.01, respectively.

5o dadd g el a5l eS olS o el clale
wol B oS Gl bcble im g)ed Gen e
(_;iM..JL..:‘ l) 9 LSNM 6)5....: Jaa‘]w )o w‘ ol
sl ju ady ) slie o asly S e ol Pt asy,
..\..5 &° J&m |) QI g_)l?h.a‘ g_))..\s 9 005.03 J)’L?‘
Sl ks 9y9e penly D3 lp ady) Sl )08
Gl 1) Sy el clale 6Ll O (598 zokaw

Slows yo Q;J chale a5 ol las b (O Jaaz) ol
= PGy e 0 g ke 6yeh wald
LS 50 50 ol dingy s el (S e g ekes
Sz osle pSekS o pS Lo Ve
z=ts .(Malakuti & Tabatabaie, 2005) ws,S° %135
ol 6 9 e (YL o hadd aS ol las & Jsus
Sk & Sl 0og atg 9> 5 el il gl

\)3..\> |)

o8l & olS L et M L &5 e Gl
(S5 G5 A5 W0 ST (518 e ol oo il
oo Lzals 1) 5,6 glen slail ol JS i g cldale

.(Rajaie & Motieallah, 2018)

S (595 9 3w
PR bl gy Jogime Sy 5Ky gyed G5 S
IR 3955 5 Spph G5 S il o Sy
5 Gupe G S0 gem P Jgaz) L8

O S e Lol gy o e Sp 9y 2 59

S5 695 9 ad 1 s Sl Sl anslie Y oo

o ($9, oabign Luwally J 5

Table 7. Mean comparison effect of nitrogen on leaf
phosphorus and zink of Valencia orange grafted on

lemon.
Nitrogen Leaf phosphorus Leaf zinc
(mg/kg soil) (%) mg/kg
50 0.14b 30.6b
80 0.16a 30.6b
120 0.16a 354a
160 0.14b 346a
200 0.13b 32.0b
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In each column, means with similar letters are not significantly
difference at 5% probability level.
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