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EFFECTS OF IRON AND POTASSIUM FERTILIZATION ON
'BALADY MANDARIN' TREES GROWN IN
CALCAREOUS SOIL

[52]

Maksoud, M.A.}; M.MLS. Salch’; L.F. Haggag' and B.N. Boutros’
ABSTRACT

The effects of foliar iron application and soil application of potassium on leaf
chlorophyll content, fnyit yield and fruit quality of 'Balady mandarin' grown in cal-
careous soil were studied. Treatments applied were : 1) foliar application of FeSQy
(250 mg/L. and 500 mg/L), 2) soil application of K; SO, (800 gm / tree and 900
gm/tree), 3) combinations of foliar and soil treatments. All treatments produced sig-
nificant increases of leaf chlorophyll content compared to control treatment. Combi-~
nation of foliar FeS80, and soi! application of K;SO, produced synergistic increases
of total leaf chlorophyll content higher than foliar or soil application alone. The
samg trend was obtained dlso with fruit yieid. Parameters of fruit quality (TSS, fruit
weight, fruit volume and fruit juice weight) showed improvements due o the treat-
ments applied . The higher rate of foliar iron application combined with either of the
two rates of soil application of potassium produced the highest values..
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INTRODUCTION al 1992). On the other hand, absorption of
some metals such as Mn, Cu and Ni may

be affected by chelating agents (Wallace
et al 1992). Besides, it has to be repeated

Calcareous soils containing free cal-
cium carbonaie characterized by high pH.

In these soils, iron deficiency has been
noted worldwide in a wide variety of fruit
trees. Iron chlorosis considered a nutri-
tional problem responsible for significant
decreases of yield, fruit size and fruit
quality (El-Kassas, 1984; Sanz, 1997;
Tagliavini et al 2000).

Soil correction of Fe chlorosis in fruit
trees is normally achieved by Fe™ che-
lates (Papastylianou, 1990 and Legaz er

every year because Fe is rapidly immobi-
lized in the soil.

Potassium had been reported to play
an important role concerning Fe chiorosis
as potassium salts, particnlarly K;SO.,
decrease pH value and thereby iron con-
verted from ferrichydroxide and ferric
chelates to mobilized forms. (Qertili and
Opoku, 1974 a & b). Additionally, po-
tassium shortages have been reported to
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stimuiate iron deficiency (Chapman et al
1947 and Bolle-Jones, 1955).

The objective of this research was fo
further investigate the role of foliar
FeSO, application and soil application of
K,S0, on leaf chiorophyll content, vield
and fruit guality of 'Balady mandarin’
grown in calcareous soil.

MATERIAL AND METHODS

The study was carried out in orchard
located at west of Alexandria where the
soil is classified as calcareous. In the year
2001, thirty six 'off trees' uniform in vig-
our and size of ‘Balady mandarin' were
chosen to receive iron and potassinm
treatments.

Trees were 15 years old. Details of
physico-chemical characteristics of the

soil are presented in Table (1):

Table 1. Some physico-chemical charac-
teristics of soil

Characteristics Value

pB 8.60

Total N {(ppm) 200.00

Total P (ppm) 12.00

Total Fe (ppm) 270.00

Total Mn (ppm) 55.00

Total Zn | (pptn) 50.00

Organic matter (%) 0020

Calcium carbonate (%) 21.00

Soil texture Loamy send

FeSO, at rates; 250 mg / L and 500
mg/L were applied as foliar iron applica-
tion at beginning of March 2001 and
2002 (just before blooming). Soil potas-

sium treaiments were added in form
K;50, at rates: 800 gm/tree and 900
gm/tree in May of the above mentioned
vears. Doses of K;S50, were mixed with
the soil around canopy of trees. Combina-
tions of FeSO, and K;80. were also used. -
All trees received the fertilization pro-
gramme applied at the farm (25 Kg/tree
of organic manure; 1 unit N/tree as urea,
and 0.25 unit P, Os /tree as superphos-
phate). Treatments inducted in this study
were as follows :

Contro! (Trees received only the

usnhal treatments of the form)....... T,
Foliar application of FeSO, (250
mg/L)... Tz
Foliar apphcatlon of FeSO4 (500
mg/L).... Ts
Soil apphcatmn of K;SO.1 (800
gm / tree)... Ta
Soil appllcauon of K2504 (900
gm/tree) ... Ts

Follar apphcat:on of FeSO4 (250
)+Soil application of K,80,
(SOOgm/t.rec) Te

Foliar apphcanon of F6504 (250
mg/L)+Sail application of K,S0,
(900gm/tree)... T,
Foliar apphcauon of FeSO4 (500
mg/L) + Soil application of K,S0,
(800gm/tree)... Ts
Foliar apphcauon of FeSO4 (500
mg/L)+Soil application of K.SQ,

{(900gmATee)......coeveiniee e To

In early October of each season, leaf
samples from non-fruiting terminals of
spring growth were collected. Each sam-
ple was composed of 10 leaftets. The
leaves was cleaned with damp cloth, then
washed three times with redistilled water.

Total chorophyll content was deter- |
mined by spectrophotometer after acetone
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extraction (Bruinsma, 1963). Harvesting
was applied when fruits attained maturity;
mid December of years 2001 and 2002.
Fruit yields were recorded as Kg/tree.
Fruit samples were taken to determine
TSS, fruit weight, fruit volume and fruit
Jjuice weight.

The experiment established on the
same trees during the two seasons in a
randomized complete block design with
four replicates (one replicate = one tree).
The effects of treatments subjected to
analysis of variance and means compared
using Duncan Multiple Range Test
(DMRT) at 0.5 level (DBuncan, 1955).

RESULTS

Compared to centrol (T;), all treat-
ments showed significant differences
concerning total leaf chlorophyll content
either in 1% season or in 2™ one (Tables 2
and 3). Comparison between foliar FeSO,
application and soil application of K,S0,
¢ither at the low rate (T, & T,) or at the
higher one (T; & Ts) revealed that foliar
FeSO, had superiority over soil applica-
tion of K;S0, in exerting improvements
of leaf chiorophyll content. Additionaily,
results presented in Tables 2 and 3
cleared that combination of foliar FeSQ,
and soi! application of K;SO, produced
synergistic increases of total Ieaf chloro-
phyll content higher than foliar or soil
application alone. When foliar FeSO,
combined with soil application of K,S0,,
results showed that lower rate of foliar
FeS0, (230 mg/L) combined with soil
application at the higher rate (900
gm/tree), resulted more increases of chio-
rophyll content than produced when
combined with the lower rate (800
gmftree). On the other hand, non-
significant differences of chlorophyll

content between the two rates of soil ap-
plication of K,S0, when combined with
the higher rate of foliar FeSO, (500
mg/L) were noted.

The yield of the treated trees appeared
to be possitively influenced by foliar -
FeSO, or soil application of K.SQ, (Ta-
bles 2 and 3). Yield of all treatments
showed significant increments compared
to control in spite of non-significant dif-
ferences between some treatments, as
follows : (T2 & T3)and (T8 & TY) at the
1" season; (T2 & T4 & T3) and (T8 &
T9) in the 2™ one. Furthermore. resuits
indicated that combination of foliar
FeSO, and soil application of K-S0, ex-
erted pronounced increments of  fruit
yeild compared to that resulted when
foliar or soil treatments applied alone.

In general, paramders of fruit quality
(TSS, fruit weight, fruit volume and fruit
juice weight) of treated trees had grater
values compared to control. (Tables 2 and
3). Highest values of fruit qualirv were
acuieved by T8 and T9.

DISCUSSION

As iron is essential for chlorophyll
synthesis is that it is necessarv for the
synthesis of y amino levulinic acid. a pre-
cusor of chlorophyll (Bogorad, 1966), a
reduction of photosynthesis due to Fe-
deficiency is expected (Bottrill e af
1970; Basiouny and Biggs 1976). Such
reductions of photoassimilate production
would be responsible for decrcasing of
carbohydrates allowed to reproductive
and vegetative development.  Fe-
deficiency play an important role on leaf
and flower composition (Sanz ef al
1994). Additionally, it is known that cs-
sential elements affected on fruit set in .
one way or another (Chaplin and
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Table 2. Effect of different treatments of foliar of FeSO, and soil application of K,50,
on total chiorophyll, yield, and fruit quality of 'Balady mandarin' planted in
calcareous soil (First season),

¢lerminations ’Ir':);:;lytl::'l:i- Yield T‘ySoS Fruitwt.  Fruit \3'01. Frul‘;r:-ulce
Treatments mole m?) Ke/tree (gm) (Ca) (gm)

Tl 304 h 19.00 ¢ 88l1c 80.2lg 9020h 3200f
T2 350 f 20.50 be 9.92 be 8095f 9204f 3309%e¢
T3 375d 20.85 be 9.99bc 83.00d 93.50d 3398cd
T4 344 ¢ 20.00 c 988 be 8030g 9185g 3300¢
Ts 367 ¢ 21.20 be 9.94 be 8250e 93.00e 33.80d
T6 406 ¢ 2250 b 10.01 be 8360¢c 9386c 34.12c¢
T7 420b 2490 a 10.09 ab 86.00b 9499b 3490b
TR 503 a 2600 a 10.292a 879 a 9550a 35.00ab
TY 507 a 26.20 a 1031 a 8800a 9560a 33.11a

Means in a column followed by the same letter(s) are not significantly different at the 95% prob-
ability level according to Duncan test.

Table 3. Effect of different treatments of foliar of FeSQ, and soil application of K;S0,
on total chlorophyll, yield, and fruit quality of 'Balady mandarin' planted in .
calcareous soil (second season).

eterminations  Total chlo- . | T3S i ) Fruit juice
cophyll (1 Yield % Fruit wt.  Fruit \;ol. Wt
Treatments mole m?) Keftree (gm) (Cmr) (gm)
T1 309 g 970 f 876d 80.19fg 90.16g 3180g
T2 347 f 1000 e 988c 80.01g 92.09f 3312¢
T3 379d 11.50d 10.02bc 8322d 9344d 3400c
T4 300h 1000¢  995bc  8021f 9192fg 3295¢
T3 360 ¢ 1020 999bc  826le 93.00e 33.76d
Té6 409 ¢ 1240¢ 10.10bc 8376c 9391c¢c 34210
T7 428 b 1300b  10.13ab 8540b 9494b 3502a
T8 509 a 13502 1029ab 8780a 9562a 3515a
9 509 a 1370a 1033a 880%9a 9570a 33.15a

Means in a column followed by the same letter(s) are not significantly different at the 95% prob- .
ability level according to Duncan test.
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Westwood, 1980). Therefore, decreasing
of fruit yield due to Fe-chiorosis can be
‘interpreated as a result of negative effects
of Fe-deficiency on fruit set and devel-
opment as discussed previousily. The im-
provement of leal chlorophyll content
that achieved by treatments applied indi-
cated the important role of foliar FeSC,
and soil K280, application on ameliora-
tion of Fe-chlorosis of “Balady manda-
rin” which reflected on fruit quantity and
quality.
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