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Effect of Amonium : Nitrate Ratio on Growth and Nitrogen Uptake and
Potassium : Sodium Ratio in Two Olive Varieties in Saline Conditions
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Table 1. Analysis of variance of measured characteristics in olive saplings

MS Sl oSt
e il e b s En b Sl & o & o O3 rs e et S
@37 Jg g g Js L ik T ey
df Plant Length Leaf Leafdry  Totalleaf = New leaf  Nitrogen Potassium  Sodium K:Na
height growth abscission matter area area ratio
S.0.V. Sl o change
NH4 : NO3 Ratio (N) Slppssl S 3 0.00" 48.21% 373.23" 2.23™ 134747.00"  137.70* 0.81" 0.19" 125" 2417
Salinity (S) Gt 3 0.02" 259.59™ 6110.67" 14928  32539.92"  3468.20" 3.13" 0.24™ 8.11" 20.62"
N xS Gostx Dlgtesipl Lo 9 0.00™ 3.42™ 195.78™ 5.65™ 1034.78" 156.17 0317 0.01™ 0.26" 125"
Cultivar (C) o1 0.12" 14.65" 1811.34™ 36.77" 3768338 12765.9” 10.26"™ 3.06™ 0.67" 19.50"
NxC WX Ol el Cad 3 0.00™ 7.66™ 13.21™ 38.22" 3678.63" 195.01" 0.10™ 0.02"™ 0.02"™ 0.64"
SxC Poxeost 3 0.01%* 75.90" 721377 5.98™ 1058.68" 121.57" 0.33" 0.06" 0.35" 5.86"
NXSxC PX s X Dl o 9 0.00™ 8.21™ 100.17" 3.74™ 1957.717 144.78" 0.21" 0.10” 0.04™ 0.42"
Error b= 64 0.00 5.58 12.03 3.76 219.63 35.83 0.08 0.01 0.01 0.03
C.V. (%) (1) S ek s 5 13.68 8.91 11.52 4.27 8.65 10.12 9.17 10.80 8.69 15.05

* and **: Significant at the 5% and 1% probability levels, respectively.

ns: Not significant.
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Table 2. Effect of salinity levels on growth parameters and leaf macronutrients of olive saplings

Soss gl e Jsb s Kb Sesol &, abe Enphe  (Dossm (D ety (%) gk o
G 53 Jsndos) (%) J Jig ) (1) &£, Js L e iy
(oil) (prrsts) (g sl)
Salinity Plant Length Leaf Leafdry  Total leaf ~ New leaf N (%) K (%) Na (%) K : Na ratio
(mMI" NaCl) height growth abscission matter area (cm®)  area (cm®)
change (cm) (%)
(%)
150.41a 30.79a 8.89d 48.58a 212.79a 73.29a 3.63a 1.14a 0.59d 2.51a
50 143.29b 26.92b 27.65¢ 46.14b 185.96b 60.75b 3.22b 1.04b 1.14c 1.11b
100 141.45b 25.35¢ 38.40b 44.32¢ 159.83¢c 58.71b 3.04c 0.99b 1.74b 0.59¢
150 137.04c 22.96d 45.56a 42.79¢ 126.58d 43.96¢ 2.77d 091c 1.85a 0.51c¢

Means, in each column, followed by similar letter are not significantly different at the 5 % level of probability- Using Duncan’s Multiple Range Test.

13 5l e 35 720 Jla o 53 Sl (shacals i B30T by LBl 0 i 3 (5113 o7 O g2 a3 ¢ ol

055 0l g 5y O pme p polie jlie 5 by Gl el -F Ui

Table 3. Growth parameters and leaf macronutrients of saplings in olive cultivars

el ot (DS, 0 SpSisol & ek L& pke (7) 8355 () ey (%) o e
(% (%) (e n5L) (g o ) rroke
Plant height Leaf Leaf dry Total leaf New leaf area N (%) K (%) Na (%) K : Naratio
=3 change (%) abscission matter (%) area (cm?) (cm?)
Cultivar (%)
Arbequina 149.15a 25.78b 44.83b 151.48b 47.65b 3.50a 0.85b 1.41a 0.73b
Zard 136.94b 34.47a 46.07a 191.10a 70.71a 2.84b 1.20a 1.25b 1.63a

ls I gae Dol 70 Jlaz| cla.n B Qis\; Slaals X & 93T ool il e alin O (yls 4570 g o s 4@_&;,:%[._.»
Means, in each column, followed by similar letter are not significantly different at the 5 % level of probability- Using Duncan’s Multiple Range Test.
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Table 4. Effect of NH4 : NO3 Ratio on growth parameters and leaf mineral concentration of olive saplings

ek g Ol 4 e el o )

S g gyl e Jig Jsb 45, &y JS 5 e Lk &5 o 0597 by 2 S
Sl tpsisel * (esle) 0 (el (prress) * * * bt el
NH4 : NO3 Plant height Length Leaf Total leaf New leaf area N (%) K (%) Na (%) K : Na ratio

Ratio change (%) growth (cm) abscission area (cm?) (cm?)
(%)
0: 145.44a 27.98a 28.63a 171.71a 59.63ab 3.36a 1.10a 1.19¢ 1.12¢
2:12 144.23ab 27.29ab 35.30b 160.88b 61.83a 2.95b 0.90c 1.59a 0.76d
4:10 142.64ab 25.96bc 30.62a 174.08a 59.21ab 3.10b 1.08a 1.44b 1.37b
: 139.87b 24.79¢ 25.95¢ 178.50a 56.04b 3.28a 1.01b 1.09d 1.47a

gl 3 g D5l 720 ezl o 3 (Sl (laals i 0505 bl bl o il O3 (5115 440 g2 a3 ¢ g la S0l
Means, in each column, followed by similar letter are not significantly different at the 5 % level of probability- Using Duncan’s Multiple Rang Test.
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Table 5. Effect of nitrogen sources X salinity x cultivar on growth parameters and leaf macronutrients of
olive saplings

- Sosh ) &y I E ke &8 o 0537 b e Do
Sl Jsehe) () (el e ) (@) () e T el
(2 (priss)
NH, : NOs Salini‘g}/ Cultivar Leaf Total 1ea2f area  New lea N (%) K (%) Na (%) K:Na
ratio (mM1 abscission (cm”) area (cm°) ratio
NaCl) (%)
0 Arbiquina  14.11j 198.33bed 58.33fgh 4.32a 0.96efghi  0.91hi 0.89hi
Zard 4.95Im 222.00b 87.00a 3.33cdefg  1.62a 0.53k 3.08¢c
50 Arbiquina  16.03; 173.00defghi  57.00fgh 3.79abc 0.94fghij 1.32¢ 0.72ijkl
0-14 Zard 36.50efgh 189.33cdefg 63.33efg 3.09efghi  1.35b 0.86ij 1.58f
’ 100 Arbiquina  30.90hi 157.67hijk 62.33efg 3.48bcde 0.94fghij 1.48efg  0.64ijklm
Zard 42.04de 164.00ghij 65.67defg  2.71hijk 1.06defgh  1.48efg  0.71ijklm
150 Arbiquina  35.60fgh 120.00mn 28.00mn 3.40cdef 0.83ij 1.54def  0.54jklmn
Zard 48.89bc 149.33ijkl 55.33ghi 2.75hij 1.13cdef 1.44efg  0.7%ijk
0 Arbiquina  11.34jk 204.33bc 76.67abcd  3.81abc 0.8%hij 0.86ij 1.05gh
Zard 5.22klm 193.00cdef 84.00ab 3.75bcd 1.06defgh  0.50k 2.12¢
50 Arbiquina  30.71hi 165.33fghij 57.00fgh 3.44bcde 0.74jk 1.50efg  0.49jklmn
212 Zard 41.26defg 183.67cdefgh  71.33cde 2.39jk 1.16bcde 1.42efg  0.83hij
’ 100 Arbiquina  35.29gh 130.00kImn 40.00jk1 2.87fghij 0.531 2.15ab  0.25n
Zard 53.75ab 155.00ijkl 70.00cde 2.45jk 1.21bed 220ab  0.55ijklmn
150 Arbiquina  49.85bc 105.00n 32.33Im 2.74hij 0.57kl 2.05b 0.28n
Zard 54.97ab 150.67ijkl 63.33efg 2.17k 1.07defgh  2.04b 0.52jklmn
0 Arbiquina  12.19j 172.67defghi  57.67fgh 3.62bcde 1.12cdef 0.76ij 1.98e
Zard 4.6lm 270.67a 85.67ab 2.88fghij 1.30bc 0.271 5.06a
50 Arbiquina  26.60i 157.67hijk 48.67hijk 3.54bcde  0.76i] 1.34fg 0.57ijklmn
4-10 Zard 44.79cd 188.00cdefg 67.67def 2.74hij 1.37b 1.10h 1.25g
’ 100 Arbiquina  30.22hi 152.33ijkl 39.00k1 3.51bcde  0.93fghij 1.78¢ 0.53jklmn
Zard 41.65def 197.00bcde 72.33cde 2.66hijk 1.18bed 1.73cd  0.68ijklm
150 Arbiquina  32.36hi 111.67n 40.005k1 3.22defgh  0.90ghij 231a 0.39Imn
Zard 5256.00ab  142.67jklm 62.67efg 2.59ijk 1.07defgh  2.27a 0.47klmn
0 Arbiquina  12.95j 169.00efghij 56.33fghi 3.88abc 1.13cdef 0.67jk 1.56f
Zard 5.76klm 272.33a 80.67abc 3.49bcde 1.11cdefg  0.261 4.35b
50 Arbiquina  14.31j 151.67ijkl 45.67ijk 3.98ab 0.84ij 1.08h 0.78hijk
6:8 Zard 10.98jkl 279.00a 75.33bed 2.85ghij 1.23bed 0.51k 2.69d
' 100 Arbiquina  27.45i 148.671jkl 43.67jk 3.86abc 0.96efghi  1.50efg  0.64ijklm
Zard 45.94cd 174.00defghi ~ 76.67abcd  2.84ghij I.11cdefg  1.58cde  0.71ijklm
150 Zard 32.61hi 106.33n 19.67n 2.51jk 0.501 1.37efg  0.37mn
Arbiquina  57.64a 1271.00mn 50.33hjj 2.81ghij 1.22bcd 1.75¢ 0.70ijklm

W ls ls pae Dol 70 Jloz! C}"” B Qgilb Slaals X O 93T ool ail e alin O (olyls 4570 g s ‘;ﬁb’(ﬂi‘.l‘:‘

Means, in each column, followed by similar letter are not significantly different at the 5% level of probability-
Using Duncan’s Multiple Range Test.
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Fig. 1. Effect of NH4:NO3 ratio and cultivar on olive leaf K:Na ratio
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