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Petroleum Oils as Navel Orange
- and Tangelo Fruit Thinning Agents

| Lraig Ballsen
UC/Cooperative Extension, Bern County

The major objective of this research was to evaluate the poten-
tial of petroleum spray oils to increase fruit size of navel or-
ange. Past research (1996-98) with concentrated petroleum oils in
Kem County (see the April-June 2001 issue of HortTechnology)
showed that 15-20 gallons per acre (GPA) of heavy narrow-range or
supreme-type horticultural petroleum oil in a spray volume of 200
GPA sprayed in June could be used to increase average fruit size of
early navels, with some decrease in yield. Subsequent research from
1999-2003 has focused on determining if lower volumes of concen-
trated oil (5 or 10 GPA of oil in 200 gallons of water) can produce
similar results to higher-volume applications when applied to navels
and tangelos.

After four years (1999-2002) of research in a block of Tule Gold
navels in Kemn County near Edison, and two years (2001 and 2002)
of research in a block of Washington navels located on the U.C.
Research and Extension Center at Lindcove in Tulare County, the
answer appears to be that oil applied at the rate of 10 gallons per acre
of a 440-weight narrow-range oil per year in June or July cannot
lependably increase fruit size of navel oranges.

The experimentation has provided a large set of data relating fruit
size distribution to fruit numbers per tree in relation to various thinning
treatments including napthaleneacetic acid (NAA), NAA plus oil,
and hand thinning. These data suggests that the response obtained
in the earliest work in 1996-98 with the high volumes of oil may
have been due, at least partly, to the unusually heavy fruit set in that
particular orchard during the years this experiment was conducted.

"The experimentation on Minneola tangelo continues. The objectives
of this experiment are to determine how an application of 440-weight
narrow-range petroleum oil would affect the alternate bearing
characteristics, fruit size and yield of Minneola tangelo. The first oil
application was made to tangelo in August 2001 and the fruit harvested
Mearch 2002, The second oil application was made in August 2002
and harvested March 2003.

Results in 2001-2002 showed the oil-treated trees significantiy out-
yielded the non-treated trees, while in 2002-2003 the oil-treated trees
had significantly more fruit in the larger size categories. No difference
In alternate bearing was noted between treated and untreated trees.
Although the treatments were replicated six times, a response of this
magnitude, especially in the first year and in a light fruit-bearing
ver, suggested a statistical anomaly and that the experiment should
. Tepeated on a different set of trees.

In September 2003 oil was applied to a new area of the orchard and
the number of replications increased to ei ght. The harvest is planned
for early March 2004.

Application of Plant Growth
Regulators and/or Fertilizers to
Increase Fruit Size and Yield of

Clementine Mandarin

W Thomas Lhao, Caral Lovatt
Botany and Plant Sciences, UC/Biverside

Louiss Ferguson
Pomplogy, UL/Davis and Rearney Ag Center, Parlier

Excessive fruit drop during fruit set and June drop contributes
to Jow yield of the Clementine mandarin. Pre-harvest drop
also reduces yield. Despite the loss in fruit during these periods,
fruit size remains small. Management strategies to increase fruit
set and size are needed.

In three separate experiments we tested the efficacy of plant growth
regulators (PGRs), both synthetic and natural, and fertilizer
treatments to increase fruit retention, fruit size, yield, and grower
returns. Fruit quality was also evaluated. The overall objective
of this research is to develop production management strategies
to increase grower income for Clementine mandarins in California.

OBJECTIVE 1:
To test the efficacy of fertilizers and/or PGRs to increase fruit
set, fruit size, fruit quality, and vield.

We provide a summary of the effect of the treatments in this
experiment on fruit set and fruit size and quality for three years
of the study. This report includes data for the crop harvested
from the spring bloom 2003 (technically part of the 2003-04
funding period).

Averaged across the three years of the experiment, 3,5,6-TPA
significantly increased yield compared to the control and all other
treatments except 2,4-D. Trees treated with 3,5,6-TPA had 2 net
increase in yield of 40.6 1bs. fruit per tree over the control (3-year
average). The 2,4-D treatment did not significantly increase yield
cver any treatments except CPPU and the control, Trees treated

Harvest of Fina Sodea Clementine mandarin trees near Grape-
vine, January 2003.
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with 2,4-D had 274 Ibs. more fruit per tree than control trees per acre was: 4,009 1bs. more jumbo fruit, 9,288 Ibs. more large

~veraged over three years. At 200 trees per acre, the yield increase fruit, and 7,726 Ibs. more medium fruit for 3,5,6-TPA treated trees

.substantial: 4.1 and 2.7 tons more fruit per acre for trees treated than the control. In year 1 of the experiment, fruit from 3,5,6-

with 3,5,6-TPA and 2,4-D, respectively. TPA treated trees suffered from low juice content compared to
the control. This was not the case in subsequent years.

It is important to note that for trees treated with 3,5,6-TPA, the

increase in yield was in large size fruit. The net increase in yield OBJECTIVE 2:
of large size fruit per acre averaged over the three vears of the To test the efficacy of PGRs and other compounds to delay
experiment for the 3,5,6-TPA treated trees compared to the control senescence and increase fruit quality of late-harvested fruit.

trees was: 1,336 Ibs. of jumbo (fruit 63.51-69.85 mm in diameter),

2,843 Ibs. of large (57.16-63.50 mm), and 2,570 Ibs. of medium The two GA, treatments and the 2,4-D plus GA, treatment could
(50.81-57.15 mm) size fruit. No other treatment increased the delay the color break, but the results are not statistically
yield of large size fruit compared to the control. significantly.

Both 3,5,6-TPA and 2,4-D significantly increased the three-year OBJECTIVE 3:

cumulative yield compared to the control. The net increase in To test the efficacy of PGRs and/or fertilizers to increase fruit set
yield over the control was 122 and 82 Ibs. per tree per three years and yield.

for the two treatments, respectively. Only 3,3,6-TPA increased

the three-year cumulative yield of large size fruit compared to The results of the 2002-2003 crop year are shown in Table 1.
the control; i.e., fruit in size classes jumbo, large and medinm. Overall, the major discovery of the 2002-2003 experiment was
The net increase in three-year cumulative yield in each size class that the early 24 ppm 2,4-D treatment at 30 days after petal fall

Table 1. Harvest data (Ib/iree) for Fina Sodea Clementine mandarin trees in the experiment for Objective 3 for 2002-2003. Means
separation was by Duncan’s multiple range test. Means in a vertical column followed by different letters are significantly different at

P <0.05.

TREAT/SIZE TIRY SMALL MEDIIM LARGE JUMED  MAMMOTH COLOSL JUMEBD- L& TOTAL
CLASSES COLOSL MAMMOTH

24D-12ppm @30dapf 196 abc 398 def 1175 od 7150 be 2682 b 1747 b 260 bc 4688 b 11581 be 136.09  bed

)

24D-24ppm @30capt 198 abc 469 bedef 1133 od 6875 be 3634 a 3795 a 722 2 3450 a 146,06  a 171.25
24DP-10ppm @mxpl 227 abc 590 abedef 1573 abed 7548 abc 1819 def 922 cd 200 ke 2941 de 10289 cde 12879 bode
24DP-25ppm @rxpl 211 abd 563 abcdef 16.06 abed 8831 A 2242 bed 1324 bed 334 be 3901 bed 12397 D 15110 ab

Accel@fb+30dapf 1.67 be 5.2] abcdef 1566 abed 7099 he 1738 def 933 od 224 be 2807 de 9770  cde 12252 cde
Acell@full blm 2.66 ab 6.58 abed 16.72 abe 1258 be 1676 def 900 cd 279 bc 2856 de 9834  cde 12709 bede
Acl+Ur@fb+30dapf 125 ¢ 332 f 1038 d 6987 be 2424 bc 1448 be 356 bc 4231 bc  108.61 bed 12712 bede
CompX @fb+30dapf 246 abc 554 abcdef 15.09 abed 80,10 ab 1951 cde 968 cd 264 b 3183 cde 10930 bed  135.04 bed
CompX @full bim 268 ab 735 ab 18.61 2b 8210 ab 2046 cde 1052 cd 235 be 3333 cde  113.08  bed 14406 be
Control 312 a 733 ab 1973 a 80,10 ab 1467 ef 873 cd 180 ¢ 2521 e 10351 cde 13548 bed
CPPU@30dapf 277 ab 759 a 18.39 ab 7.00  be 1287 f 803 d 163 ¢ 2253 ¢ §7.89 ¢ 11827 de
GA3@30dapf 220 abc 524 gzbedef  14.87 abed 6741 be 16.57 def 935 «od 147 ¢ 2739 de 93.35 de 1711 de
GA3@blm+30dapf 1.58 be 370 ef 1140 cd 6052 ¢ 1566 ef 1065 cd 550 ab 3161 cde BG83 e 10901 e
GA3+Urea@30dapf 172 be 451 cdef 1265 bed 6888 e 1791 def 1026 cd 200 be 3007 de 9695  cde 11783 de
@fb+30dapf 2.62 ab 6.40 abede 1822 @b 7645 ab 1749 def 937 cd 172 ¢ 2856 de 10329 cde 13226 bede
Tl;ypwphan@fb 2.60 ab 7.04 abe 1791 ab 73.92  abe 1597 ef 1030 cd 282 be 2906 de  100.19 cde 13055 bede

P-value 0.0012 <0001 <.0001 00137 <0001
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significantly increased the weight of fruit in the size classes
qammoth (fruit 69.86-76.20 mm in diameter) and jumbo (fruit

- 93.51-69.85 mm in diameter) compared to all other treatments

and the control. This was a net increase of 24.7 and 29.3 Ibs. of
jumbo and mammoth fruit per tree, respectively, over the confrol.
The 24-ppm 2,4-D treatment Increased total yield in Ibs. per tree
by 26.40% over the control and increased the Ibs. of large sized
fruit (large, jumbo and mammoth) by 41.11% more than the
control. Trees receiving this treatment also produced more fruit
in the combined pool of jumbo plus colossal size fruit (fruit with
transverse diameters 63.51-82.55) than all other treatments, three-
fold more than the control.

The 2,4-D treztment at 12 ppm 30 days after petal fall increased
the Ibs. of jumbo and mammoth fruit per tree over the control but
not all other treatments. Trees treated with 2,4-D at 12 ppm 30
days after full bloom produced approx. 22 Ibs. more fruit in the
combined pool of jumbo plus colossal size fruit than the control
but not all other treatments. The PGR 2,4-D has been registered
for increasing fruit size of navel and Valencia oranges and
grapefruit in California.

Production and Management
Straiegies for New Mandarins
«n California

B Thomas Chao
Botany and Plant Sciences, L/ Hiverside

he overall goal of this research is to develop proper manage-
ment strategies for all new mandarin production in Califor-
nia. There are three objectives for this research: (1) Study the

phenology of new mandarins in California; (2) Study the pol]i_- T

nation, fertilization and seediness of new mandarins; and (3) De-
velop postharvest treatments and storage condition for new man-
darins.

OBJECTIVE 1: Study the phenology of new mandarins in
California.

The winter of 2002-2003 was 2 very mild winter and we had low
level of chilling accumulation in the San Joaquin Valley. This

low level of chilling accumulation and expected low crop of an.

“off” vear had a significant impact on the flowering and fruit set
of Clementine mandarins in 2003. In general, the flowering of
all Clementine mandarins was delayed and there was prolonged
blooming for Clementine mandaring. There were also large
numbers of trees with high proportion of leafy inflorescence, a
single terminal flower with multiple leaves. The overall numbers
of flower/fruit set of all Clementine mandarins were lower this
year. The prolonged blooming resulted in uneven fruit size in the
Clementine orchard. This created an issue for GA, application to
enhance fruit set of Clementine mandarin. Larger numbers of
GA, application were used in 2003.

Based on the observation of Clementine mandarin cultivars at the
University of California Lindcove Research and Extension Center
(LREQ), the 16 Clementine mandarin cultivars could probably
be divided into two groups for their responses to low winter
chilling. Cultivars Nules, Arrufatina, and Corsica #1 were sensitive
to low chilling accumulation and did not have normal flowering
in the spring of 2003. Cultivars Algerian, Caffin, Carte Noir,
Corsica #2, Fina, Fina Sodea, Herrandian, Marisol, Nour, Oroval,
Sidi Aissa, SRAG3, and SRA92 had more normal flowering
patterns in spring 2003.

Afourer mandarin (W. Murcott) at Southern Kern County,

Tuble 1. Results of hand pollination study of mandarins in 2002-2003.

FEMALE TYPE OF CROSS OR #CROGS TOTAL % FRUIT BVEREGE SEED #
PRRENT MALE PARENT MADE FRUIT # SET SEED # RANEGE
Fina Open pollinated 100 3 3.00% 5.00 4-11
Parthenocarpy 100 2 2.00% 0.00 -
Marisol Open pollinated - e T ® 0 9.00% 344 17
Parthenocarpy 100 1 1.00% 0.00 -
Selfing 100 2 2.00% 0.00 -
Fina Sodea Openpollinated 100 3 ol 23 s
Parthenocarpy 100 0 0.00% 0.00 -
Selfing 100 1 1.00% 0.00 -
Afourer 107 33 30.84% 23.42 3-35
Tahoe Gold 116 ; 0.86% 4.00 c
GoldNugget 117 0 000% 000 -
«wles Afourer 106 42 39.62% 25.36 1-41.
TohoeGold _ _ _ _ 103 _ 14 1359% 150 _ _ 14 _
Afourer Nules 107 30 28.04% 9.47 1-24
Fina Sodea 113 32 28.32% 12.00 5-17




