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ABSTRACT

To increase yield and reduce alternate bearing of satsuma mandarin trees, an experiment was performed in
randomized complete block design during seven years. Treatments include: control; winter urea spraying (before
flower bud differentiation); urea spraying at full bloom (at the opening of at least 50% of flowers) and summer urea
spraying (after summer physiological abscission of fruitlets). Results showed that yield difference between “on” and
“off” years in the first and second years was very high as from 94.19 kg for each tree in the first (on) year reached to
13.69 kg in the second (off) year which had about 80 kg difference. But yield difference in following “on” and “off”
years (third and fourth years of experiment) reach to about 40 kg that was about half of previous alternate bearing
cycle. Therefore, urea spraying adjusts alternate bearing during years of experiment, gradually. Treatments of urea
spraying had significant difference on cumulative yield at 5% as the highest obtained from control and at flowering
spray treatments. Also, effect of different urea treatments on alternate bearing index was significant. Control trees,
had the most alternate bearing index and winter and spring spray treatments had the least alternate bearing index. All
urea spray treatments increased fruit average weight compare to control. Therefore, based on the results of this
project to modulate alternate bearing, winter and spring spraying of urea recommended.

Keywords: Alternate bearing index, citrus, growth stage, nitrogen.
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Table 1. Results of orchard soil analysis of the effect of urea foliar application on satsuma mandarin.

Depth EC CEC T.N.V. o.M P K Mg Fe  Zn Mn Cu
(cm) (dS/m) (cmol/kg) (%) (%) (mg/Kkg soil)
0-30 0.97 7.7 235 25 1.98 21 447 545 46 15 37 101
31-60 1.24 7.9 25 28 130 12 248 489 52 14 36 098
Soil texture: Clay loam
ilel £9 5l Gl aalllan 3550 Loguiles (S50 12350 S o8 @l ¥ Jgar
Table 2. The leaf analysis results of the satsuma mandarin trees studied before the start of the experiment.
c tration in leaf N P K Mg Ca Fe Zn Mn Cu B
oncentration In fea % based on leaf dry weight g/g leaf dry weightu
Sample 210 016 094 027 430 195 18.20 22.12 1530 54

(Asadi Kangarshahi, 2019)|,0535l 5,5 ;0 leguslo ()0 ol s550958 J=>lpe ¥ Jgo
Table 3. Phenological growth stages of satsuma mandarin in Southeast of the Caspian Sea
(Asadi Kangarshahi, 2019)

Fruit development Phonological growth Miyagawa Satsuma andarin

- Spring shoot 30 March — 9 April
Hollow ball 25— 30 April
Phase | Beg!nn!ng of fruit set ) 5-15 May
Beginning of physiological fruit drop 5—10June
End of physiological fruit drop 15— 20 June
Beginning of cell enlargement 15— 20 June
Phase |1 Beginning of autumn shoot 1 - 6 September
Beginning of fruit colouring (colour — break) 6 — 11 September
Fruit ripe for picking 16 — 21 September
Phase 1lI Fruit ripe for consumption 20 September — 20 October

End of autumn shoot

1 - 11 November

gl ()6 0500 Slio (0 5 o83,k o9l (aFLh ool (AL Jskne SIS e il ly 4525 @l ¥ Jgue
Table 4. Results of composite variance analysis effect of urea spraying in alternate bearing index and some properties
of satsuma mandarin fruit.

Mean of squares

Source of variation df Alternate bearing index Fruit weight Fruit diameter Fruit yield
Urea spraying 3 0.367" 1262° 608"

Year 6 0.159" 11978" 1771"

Yearx Urea spraying 18 0.101" 2097 73"

C.V. - 16.86 13.57 13.19

Aoy ) 50 Jlasl e [0 lo g Dglas g o sre Dglas gy a5 a4y sk
ns, *, **:Non-significant and significantly different at 5 and 1% of probability levels, respectively.
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Figure 1. Effect of year on yield of trees satsuma mandarin in urea spraying experiment (1 = first year, 2 = second
year, 3 = third year, 4 = fourth year, 5 = sixth year and 6 = seventh year)
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Figure 2. Mean comparison effect of urea spraying on yield of trees satsuma mandarin in seven consecutive years
(87 =2008, 88 = 2009, 89 = 2010, 90 = 2011, 91 = 2012, 92 = 2013 and 93 = 2014).
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Figure 3. Mean comparison effect of urea spraying on cumulative yield of trees satsuma mandarin during seven years
(T1= control, T,= winter urea foliar application, T,= foliar application of urea at flowering time, T,= summer foliar
application of urea)
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Figure 4. Mean comparison effect of urea spraying on alternate bearing index of satsuma mandarin during seven
years (T,= control, T,= winter urea foliar application, Ts= foliar application of urea at flowering time, T,= summer
foliar application of urea).
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Figure 5. Mean comparison effect of urea spraying on average fruit weight of satsuma mandarin in seven consecutive
years (87 = 2008, 88 = 2009, 89 = 2010, 90 = 2011, 91 = 2012, 92 = 2013 and 93 = 2014)
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Figure 6. Mean comparison effect of urea spraying on fruit average weight of satsuma mandarin during seven years
(T1= control, T,= winter urea foliar application, T,= foliar application of urea at flowering time, T,= summer foliar
application of urea)
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Figure 7. Mean comparison interaction effect of year and urea spraying on fruit average weight of satsuma mandarin
(Y, =first year, Y, = second year, Y3 = third year, Y, = fourth year, Y5 = sixth year and Y = seventh year and T,=

control, T,= winter urea foliar application, T,= foliar application of urea at flowering time, T,= summer foliar
application of urea)
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Figure 8. Fruit mean diameter of satsuma mandarin in seven consecutive years (T,= control, T,= winter urea foliar
application, T,= foliar application of urea at flowering time, T,= summer foliar application of urea)
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Figure 9. Mean comparison effect of urea spraying on fruit mean diameter of satsuma mandarin during seven years
(T,= control, T,= winter urea foliar application, T,= foliar application of urea at flowering time, T,= summer foliar
application of urea)
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Figure 10. Mean comparison interaction effect of year and urea spraying on fruit mean diamete of satsuma mandarin
(Y, = first year, Y, = second year, Y3 = third year, Y, = fourth year, Y5 = sixth year and Y = seventh year and T,=

control, T,= winter urea foliar application, T,= foliar application of urea at flowering time, T,= summer foliar
application of urea)
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Table 5. Mean comparison effect of urea spraying on leaf nitrogen concentration of satsuma mandarin.

Treatments Nitrogen concentration of leaves
Control 251c
Winter urea spraying (before flower bud differentiation) 2.54 bc
Urea spraying at full bloom (at the opening of at least 50% of flowers) 259b
Summer urea spraying (after summer physiological abscission of fruitlets) 2.68a
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In each column means followed by at least a common letter, are not significantly difference at 5% probability level.
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