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Article Info ABSTRACT

Article type: Background and Objectives: The amount of leaf nutrients is directly
Full Length Research Paper  related to the growth of fruit trees and is known as an effective indicator in
diagnosing the nutritional status of trees. Investigating the dynamics of
nutrient elements is necessary to provide an effective program for
fertilization of orchards and improving the efficiency of fertilizer
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Understanding the physiological aspects of olive tree nutrition requires

sufficient knowledge in relation to the seasonal change of leaf nutrient

Keywords: content, while very few studies have investigated the seasonal variation of

Iéelﬁfnumem& nutrients in olive cultivars. Based on this, in the current research, the
ive,

seasonal dynamics of macronutrient and micronutrient concentration in the
leaves of four olive cultivars were investigated during four seasons in
Ahvaz weather conditions.

Seasonal pattern

Materials and Methods: This research was conducted in the olive
research orchard in Shahid Chamran University of Ahvaz, in a randomized
complete block (RCB) design (repeated measures) with four replications.
Leaf sampling was done during 2022, from one year old shoots on 20-year-
old mature olive trees of Dezful, Koroneiki, Manzanilla and Kavi. In this
study, the concentration of macronutrients (N, P and K) and micronutrients
(Fe, Cu, B, Zn and Mn) were measured in olive leaves.

Results: The interaction of season and cultivar had a significant effect on
the concentration of all macronutrients and the Mn. The nutritional status
of the studied cultivars was optimal in terms of all elements except N. The
difference in the seasonal dynamics pattern of N was evident for olive
cultivars. The highest and lowest N concentration were recorded in the
spring for Kavi and Manzanilla respectively. Olive cultivars showed the
same and sinusoidal pattern in the change of P content during the seasons.
The seasonal dynamics of K concentration, like P, had a similar pattern
among cultivars, with the highest K concentration was recorded in spring
and summer and the lowest in winter and autumn. The highest amount of
Fe was recorded in spring (162.28 mg kg™), but compared to the amount of
Fe in leaves in winter (143.06 mg kg™"), there was a significant increase.
The seasonal dynamics of Fe showed a sinusoidal pattern, so that the
lowest Fe concentration recorded in winter and the highest in spring and
autumn. Cu concentration significantly decreased from winter to spring and
summer, and the highest concentration of Cu was recorded in winter (68.06
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mg kg ™). The seasonal pattern of Cu concentration showed that it was the
lowest in spring and the highest in winter and autumn. The highest B
concentration was in autumn (77.36 mg kg"). The seasonal pattern of B
concentration showed an increasing trend over time. The amount of Zn
decreased significantly from winter to spring and summer, and reached its
highest concentration in the autumn, so that it increased by 33.80%
compared to the summer. The seasonal pattern of Zn showed a decrease
and then an increase during the year from winter to autumn. The highest
and lowest concentrations of Mn was recorded in spring for Koroneiki and
Kavi (72.68 and 38.10 mg kg') respectively.

Conclusion: The results of this research showed that the effects of season
was more important than other effects; Because the concentration changes
of all elements were affected by the season. According to the results, the
concentration of P, K and micronutrients was optimal, but the amount of N,
especially in the growing seasons (spring and summer), was evaluated as
less than optimal level, so the application of N-containing fertilizers is
suggested before the beginning of the growing season.

Cite this article: Hatami, Elahe, Zivdar, Shohreh, Moallemi, Noorollah. 2025. Seasonal dynamics of
nutrients in leaves of olive trees. Journal of Plant Production Research, 31 (4), 195-213.
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Table 1. Physicochemical properties of olive orchard.
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Table 2. Variance analysis the effect of cultivar and season (repeated measure) on N, P and K of olive leaves.

Sla e Sl
MS 3T a5 Ol s GL’»
el i 05558 df S.0.V
K P N
@Jﬁ[)})) Q‘J}‘\
Within-subjects effects
3.179%%* 0.424** 0.220* 3 =
Season
S J,,a_a
0.105 0.025 0.060 9
Season x Block
TR Jab
0.646** 0.020* 0.224** 9
Season x Cultivar
o
0.067 0.008 0.051 27
Error
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" * and ** represent non-significant and significant at the 5% and 1% probability level; respectively
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Table 3. Seasonal changes of N (%) concentration in the leaves of four olive cultivars.
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e
1.08% 1.87* 1.31% 122 G
Autumn
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Means followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's. test
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Table 4. Seasonal changes of P (%) concentration in the leaves of four olive cultivars.

Jsss oNbss Al ile s SN
Dezful Koroneiki Manzanilla Kavi Cultivar/ Season
Hliows §
1.00% 133 0.95% 1.02% S
Winter
0.547 0. 64° 0.53 0.51F e
Spring
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1.09%¢ 1.20% 1.06™ 1.03" O
Summer
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0.71%f 0.73%f 0.88% 0.62° 7
Autumn
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Means followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's. test
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Table 5. Seasonal changes of K (%) concentration in the leaves of four olive cultivars.

Jdsse sy s Sl e s SN
Dezful Koroneiki Manzanilla Kavi Cultivar/ Season
1.46% 1.56% 1.62 1.54b¢ R
Winter
2.33® 2.04¢ 2.18%¢ 2.20%¢ e
Spring
Sasls
2.35% 2.62° 2.96° 2.20% o
Summer
e
1.34° 1.37° 1.67 1.47% 7
Autumn
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Means followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's. test
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Table 6. Variance analysis the effect of cultivar and season (repeated measure) on micronutrients of olive leaves.

Sl e Sl
MS 5T 4y S ks e
7S 35 s o oAl df S.0.V
Mn Zn B Cu Fe

@Jﬁ[)})) Q‘J}‘\
Within-subjects effects

322.003** 1345.946** 8606.236*%*  2528.937**  1183.226* 3 =
Season
Sebx E
36.407 207.572 61.505 464.487 298.995 9 At
Season x Block
5 % .
554.782%* 219.136™ 76.325™ 76.898™ 363.759™ 9 2 =
Season x Cultivar
o
37.068 139.601 39.565 56.112 276.251 27
Error
23S om
Between-subjects effects
Sik
29.775™ 166.284™ 53.09™ 392.472% 371.816™ 3
Block
1146.446** 1349.669%** 77.212™ 26.113™ 598.779™ 3 2
Cultivar
o
70.200 104.073 29.365 72.908 247.609 9
Error

Mjbk_gij-w;é@dw‘ckﬂjéﬂéw JDM?"‘)_)‘)L;.JJ S| S99 r.LD ) ‘ns

" * and ** represent non-significant and significant at the 5% and 1% probability level; respectively

.bﬁjsfjﬁ%;)._ﬁjf,fk)._-a)‘5‘9)‘9)}3‘w‘yTW(M‘)ﬁolﬁl)MCJlﬁ‘x—VJ;k

Table 7. Seasonal changes of Fe, Cu, B, Zn (mg. kg”) concentration in the olive leaves.

RT3 By U ool Sa 3/ b
/n B Cu Fe Nutrients/ Season
65.74° 30.79% 68.06° 143.06° SR
Winter
63.09° 42.62° 40.60° 162.28% e
Spring
Hecls
56.16° 66.19 57.58° 151.85° O
Summer
b
75.15° 70.36° 66.37° 161.09* 7S
Autumn
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Means followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's test
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Fig. 1. The effect of cultivar on Zn concentration in olive tree leaves.

2 85 el 3 g sy 0sn5 Bl sl
Olien 36 05y Ol 5 had Sledd 355
A 23l Ol Sl SralesT dsb e 58
RSk HEYV) (pssapoole s S skl
W) s sls s OF u eSS s (pSHAS
Aok 0V (B s (SRS e S ke
505 (05 5hS g S ke BVIA) Sy 55 Bl
b GSAS 2 e Skl /) S " "
Hhess cal SKee ae ods ol 0L
Colae Oliasy 5 Oliasl o osga Loy Slla g
5SS ke sl mead pl p edle AL
(F0) 5 )ls (Ko 55 03,

oz 3 ALS GladT b s ulal (15 58
S 5253 U5 55085 oo 3T St 05 SUlnb
02 5 (0V) ol el Ssud 5 slas]y Gls
ot 35 Jold s g (SIS 0 5T 53 03 Sl
IS 52,8 Sl sl shed 5SS S Dlid
(oY 5 07) conl fos

Sl oSy s oS0 G S K
el L3055 5 alS 5 e 0 S
(88) 555 0 050 kS 350 5 5 Shas 015

v.q

Sl ey s me Hsba 31K Ol e 15K
gl 2 oo s Jead Blne DI 035 Juad Lo
A dsds) Co 8 58 ds ) (golslias
S 5 Jead o Seny Sl m
Ol il () 53 3K clile b Salys
L J85s 505k (sulS o35 s 3K chile ol
Gl Sl Gl Gt Ol 53 Ol S8
5 Ay B Ol Sl 4 Okl 2 5o ]
S 3ol malS Ky, bame b o
o s 2 e chle b ol oS
S el Ly by ey sl (SSUs S
22 s Sl whl Gle 4 Ol Sl (Glaboe 2)
ol 3 ols Ol hslae EalS 5ul o34 Olls
o5 s ol b s 5 Ol e SR (s
250 5 (SAS 2 e Sk VYW (U5 S
YANS) 38 o3, 5 Lle s Lo 530 Olge
Chle A Jsd) dews Sb 4 (p S5LS 5p S e
YooYoo easdee 53OS s 5K il
Sl esgdoe 5 (Vo) ol 0 SUS 53 0 S e
() o85S 5 pSike VoY OLLS

L;\.deuﬂ I )‘ J.i‘vc Qlﬂﬁ J‘JJL\J k:a..w\ e.l.i: &)\ﬁ



V€Y & D)Loa:} FY 093 ALS Wi s pidg 5 g i

0585 0350k S 08 (EAS g 8 ) 7 chile b Sl i A g

Table 8. Seasonal changes of Mn (mg. kg™) concentration in the leaves of four olive cultivars.

Jdsse sy S Sl e ©ss ] Jod
Dezful Koroneiki Manzanilla Kavi Cultivar/ Season
Hliows §
59.70% 70.40% 51.62¢ 54.50¢ ST
Winter
52.14% 72.68" 41.48° 38.10° e
Spring
Hecls
68.58%¢ 644404 70.02%¢ 58.74% o
Summer
b
53.60¢ 59.86%4 58.53% 58.51% 7S
Autumn
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Means followed by the same letter(s) are not significantly different at P<0.05 according to Duncan's test
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