Iranian Journal of Horticultural Science Sl SLEL
Vol 48, No 3, Autumn 2017 (479-486) © x’; < S r’"&
DOI: 10.22059/ijhs.2017.202638.974 (FYA-FAZ 0) VY% 5ol oF 5,leis JFA 6,90

Sl 3T Codled 9 dinls L9l ki W9y 2 2,4-D 3L Jolome 9 B33L D9l Wb sy
gl SHb yd oy

T los el 5 9 " ol 39 5 ¢ Pie >3 Lo oo T Sl Wz ! J9ue b
TS Ol oKL b s 5 (55,58 s il 5 (g 55 g gmtils Y )
FRUIPRTSRE O PYPWIFRCI K SVR SUE VL IPIN P 4
OYRO/E/A 1o pdy Gy = VFA0/NY il 5o 50 ,0)

ol

5P S5 P 5 93 Caedl g (855 g0 g a3 5 SIS 5§ p S Slida g S Sl g Jadh oS 5 o
Bl Y6 Ok )s b Falas JolS oS g B Lo ehlesT (sl ol IS 5 shten 5 cplply ol 0 ge Sl Sy pike
Sk g S gD ske i o p Jold s opl bhes s S el sl Ol sgd 53 s Juld s gl (KU
224D abdskme ST e mmer g 5 8 M5 b a8 glaas skl Baly b3l sl s sl gldle 3 s
B sl 03g Jpams kS 5 CwaS 5 A0k Ol s (b sl cdl laad i 581 sl b
Sl s Slape sl Cllad ols DL 5 2 ydn g S o Olagi 5 sokize i 2 50310k Ol 30k 5T L3 el
B g 039 35 e Sl 5l (K50 A5k Sl fodaS and 24D ools OLE rones gl el (655150 pedaw
055 25Kt 81p (plendism R Sy Ol Ol 15 55057 Lo 0L 53 S Bl Ol ol ewsay slaosls &b

25 eltl day Jlw 53 W 8 0S15 38 5 Jlo Olea 3 05me SS 2lg8

S Dk S g Sy s S 1SS Se ]l

Investigation on the effect of alternate bearing and 2,4-D application on changes in
reserved starch and activity of abscission enzymes in Satsuma mandarin

Babak Adouli’, Zabihollah Zamani®", Mohammad-Reza Fattahi Mohghadam?, Behrouz Golein® and
Keramatollah Rezaei?
1, 2. Ph.D. Student and Professor, University College of Agriculture & Natural Resources, University of Tehran, Karaj, Iran
3. Associate Professor, Citrus and Subtropical Fruits Research Institute, Ramsar, Iran
(Received: Mar. 30, 2016 - Accepted: Jun. 28, 2016)

ABSTRACT

The effect of seasonal changes pattern of internal carbohydrates of trees on flowering, fruit set, and fruit development
is an important subject for orchard management and physiology of fruit production. With the aim of alternate bearing
control, a research was performed based on RCBD design under dry farming condition at Ramsar on 24 years old of
Satsuma mandarin trees. Main purposes of this research were to investigate the partitioning of soluble and insoluble
carbohydrates of trees during on and off years, evaluating the relation between carbohydrate reserves, flowering and
fruit set, effect of 2,4-D foliar application on carbohydrate partitioning, abscission enzymes activity, control of
alternate bearing and crop quantity and fruit quality. Results showed that bearing level had a meaningful effect on
carbohydrate partitioning and its seasonal fluctuations. Activity of abscission enzymes were affected by crop load as
well as exogenous 2,4-D application. Results also showed that 2,4-D could regulate alternate bearing of Satsuma
mandarin trees and improve fruit weight. Based on obtained information, the leaf starch content at the end of June-
drop is a reliable biochemical index for predicting of final individual fruit weight at the same year as well as the
flower density in the next year.
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Figure 1. Effect of crop load & 2,4-D treatment on yield related traits in Unshiu mandarin trees.
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Figure 2. Comparison of three groups of tress [Off, On (check) &On (2,4-D treated)] for relative changes of
Polygalacturonase activity in calyx of Unshiu mandarin.
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Figure 5. Comparison of On & Off Unshiu trees for trend of yearly changes in leaf starch.



FAD VA5 5ol ¥ 5 Les FA 8,90 ol SLEL asle

aly sl @, sl o pusd cpl sl s oS >
g ST 53 g (Glny ol ) iy 5 &
o g Geb s g e o, sl
S5 3 ) e 85 RS 4 laat
gl 5l ke atyy 5 Sn e s gane
5 095 )l Jlo a5 Gl Sl sl
Al eizen 5 e byl o ) Lol ol
Aigy 9 Sp delss Glgome 50 Glyie Olias)
loogee Ji5e Slg (09 0bj oyl 5 sl by
sy 5l i U ol o Glauper S Slge (sl
gy SloLi o olye opl il olSel Jyae
a9l O3 50 24D e 0gti pald sl Ly
a5l sl sy o Slee rals g b5 S e
s o S5 039 Sl L g alulS gas )l gl
Clled ol b0l Jgame (goladl (35 sl
oo B350 05,5 dns j2 50 Vsl 5 5Lg SV L
Sy 24D o 5l Sl A, @i L Slten
Wlgise 9997 8 Obh » Sp Alis Grizes
Obe) 40 050 ST 3y (@555 Slp kel Ao

Al amy o jo 5 @ST5 g sy

REFERENCES

2 gl (S50 a0 5 oST5 L gy09x i, 0bL
= LYOE X+ A-EVY X+ YYY/SA
5 gl (S,L S aulid e ot iopla
o))l Hlown Ao 9SGl 95095 o3, LL
o9 Cudlon oy 50 Woges g1k (25,1 sl 0
uM.’.) A S Q] Lgﬁfej\xl L Q‘93<5’° )i.;.;) ™
05,5 S 1y oY oMbl o je 20l gl
x4 s Latie sla by, w4 pg Oye0 j0 g
2,5 pladl o)l gl

S S A
6 Gl e leg)S aw b aS b opl mli
odd (5b sl ol 5 aali 5ol ¢psls) gl ol Sl
a8 Jol5 895 Jsb jo 9 (JSples ey ,524-D L
50 a8 W o lid Cenl ouls pll (s (s9ed g
a5l 5 bbaid (gilue 3 5T ondioly 05,5 ans 0

1. Adney, B. & Baker, J. (2008). Measurement of cellulase activities: Laboratory Analytical Procedure
(LAP). From http://www.nrel.gov/biomass/pdfs/42628.pdf

2. Agusti, J., Merelo, P., Cercos, M., Tadeo, F. R. & Talon, M. (2008). Ethylene-induced differential gene

expression during abscission of citrus leaves. Journal of Experimental Botany, 59(10), 2717-2733.

Brashr, E. W. (2002). Effect of Crop Level on Yield Components, Fruit and Wine Composition, and
Wood Carbohydrate Reserves of Pinot Noir Grapes. M.Sc. Thesis. Oregon State University, USA.
Chica, E. J. (2011). Expression Patterns of Flowering Genes during Flower Induction and Determination

Dovis, V. L., Machadob, E. C., Ribeiroc, R. V., Magalhaes, J. R., Marchiorib, F. E. R. & Sales, C.
(2014). Roots are important sources of carbohydrates during flowering and fruiting in ‘Valencia’

Faize, M., Sugiyama, T. & Ishii, H. (2003). Polygalacturonase inhibiting protein from Japanese pear:
Possible involvement in resistance against scab. Physiological and Molecular Plant Pathology, 63,

Fumie, N., Iwasaki, M., Fukamachi, H., Nonaka, K., Imai, A., Takishita, F., Yano, T. & Endo, T.
(2012). Fruit bearing suppresses citrus flowering locus T expression in vegetative shoots of

Garcia-Luis, A., Fornes, F. & Guardiola, J. L. (1995). Leaf carbohydrates and flower formation in

Garcia-Luis, A., Oliveira, M. E., Bordon, Y., Siqueira, D. L., Tominaga, S. & Guardiola, J. L.
(2002). Dry matter accumulation in citrus fruit is not limited by transport capacity of the pedicel.

Goldschmidt, E. E. & Koch, K. E. (1996). Citrus. In: Zamski, E. & Schaffer, A. A. (eds), Photoassimilate

3.
4,
in Sweet Orange (Citrus sinensis L. Osbeck). Ph.D. Thesis. University of Florida, USA.
5.
sweet orange trees with varying fruit load. Scientia Horticulturae, 174, 87-95
6.
319-327.
7.
‘Satsuma’ mandarin. Journal of the Japan Society for Horticultural Science, 81(1), 48-53.
8.
Citrus. Journal of the American Society for Horticultural Science, 120, 222-227.
9.
Annals of Botany, 90(6), 755-764.
10.
distribution in plants and crops: Source-sinks relationships. Marcel Dekker, Inc. America.
11.

Goren, R. & Huberman, M. (1976). Effects of ethylene and 2,4-D on the activity of cellulase
isoenzymes in abscission zones of the developing orange fruit. Physiolgia Plantarum, 37, 123-130.



12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

e S gy DY 3l Jslowe 5 23l gls 3l g 1 lS0 5 g YA?

Greenberg, J., Goren, R. & Riov, J. (1975). Role of cellulase and polygalaturonase in abscission of
young and mature ‘Shamouti’ orange fruits. Physiologia Plantarum, 34, 1-7.

Guardiola, J. L. (1992). Regulation of flowering and fruit development: Endogenous factors and
exogenous manipulation. In: Proceedings of 7th International Society for Citriculture, 8-13 March.
Acireale, Italy, pp. 342-346.

Iglesias, D. J., Tadeo, F. R., Primo-Millo, E. & Talon, M. (2003). Fruit set dependence on carbohydrate
availability in citrus trees. Tree Physiology, 23, 199-204

Iglesias, D. J., Tadeo, F. R., Primo-Millo, E. & Talon, M. (2006). Carbohydrate and ethylene levels
related to fruitlet drop through abscission zone A in citrus. Trees, 20, 348-355.

Izak, S. (2012). Studies on the Phenology and Carbohydrate Status of Alternate Bearing ‘Nadorcott’
Mandarin Trees. M.Sc. Thesis. Faculty of Agriculture, Stellenbosch University, South Africa.
McCready, R. M., Guggolz, J., Silviera, V. & Owens, H. S. (1950). Determination of starch and
amylose in vegetables. Analytical Chemistry, 22(9), 1156- 1158.

Martinez-Alcantara, B., Iglesias, D. J., Reig, C., Mesejo, C. & Primo-Millo, E. (2015). Carbon
utilization by fruit limits shoot growth in alternate bearing citrus trees. Journal of Plant Physiology,
176, 108-117.

Mataa, M., Tominaga, S. & Kozaki, I. (1996). Seasonal changes of carbohydrate constituents in ‘Ponkan’
(Citrus reticulata Blanco). Journal of Japan Society for Horticultural Sciences, 65, 513-523.

Monerri, C., Fortunato-Almeida, A., Molina, R. V., Nebauer, S. G., Garcia-Luis, A. & Guardiola, J. L.
(2011). Relation of carbohydrate reserves with the forthcoming crop, flower formation and
photosynthetic rate, in the alternate bearing ‘Salustiana’ sweet orange (Citrus sinensis L.). Scientia
Horticulturae, 129, 71-78.

Monselise, S. P. & Goldschmidt, E. E. (1982). Alternate bearing in fruit trees. Horticultural Review,
4,128-173.

Mostofi, Y. & Najafi, F. (2006). Laboratory Manual of Analytical Technics in Horticulture.
University of Tehran. pp.21-25. (in Farsi)

Nebauer, S. G., Renau-Morata, B., Lluch, Y., Baroja-Fernandez, E., Pozueta-Romero, J. & Molina, R.
(2014). Influence of crop load on the expression patterns of starch metabolism genes in alternate-
bearing citrus trees. Plant Physiology and Biochemistry, 80, 105-113

Rebolledo, A., Garcia-Luis, A. & Guardiola, J. L. (2012). Effect of 2.4-D exogenous application on
the abscission and fruit growth in Sweet orange cv. Salustiana. Agronomia Colombiana, 30(1), 34-40
Rebolledo, A., Garcia-Luis, A., Guardiola, J. L. & Monerri, C. (2015). Effect of 2,4-D on fruit sugar
accumulation and invertase activity in sweet orange cv. Salustiana, Australian Journal of Crop
Science, 9(2), 105-111.

Schaffer, A., Goldschmidt, E. & Galili, D. (1985). Fruit set and carbohydrate status in alternate and
non-alternate_bearing Citrus cultivars. Journal of the American Society for Horticultural Science,
110, 574-578.



