Tree Condition in Relation to Fruit Thinning
Effect of NAA Spray in Satsuma Mandarin
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Abstract.

Small branches of ten year old ‘Sugiyama’ Satsuma mandarin (Citrus wunshix Mar.) trees were
sprayed with a-naphthalene acetic acid (NAA) solutions on 30 days after full bloom. 100~—300
mg/l NAA sprays showed thinning effect, especially 300 mg/! at 1% level probability. Fruit weight
was increased by NAA spray, but flesh ratio, juice Brix and free acid contents of mature fruits were
not influenced. Variations in NAA effect were significant among trees even under the same field
conditions. The degree of fruit abscission after spray was highly correlated only with the number of

leaves per fruit before spray among various apparent variables of tree.

Introduction
began to exhibit the undesirable biennial produc-

Many of citrus trees growing in Jeju island tion pattern. The trees set so much fruit one year



that they are unable to produce a return crop the
next.

It is often observed that some trees decline due
to heavy crop in ‘on’ year. Heavy load with fruit
results in decreased carbohydrate contents in the
underground parts, and lack of sufficient carbo—
hydrate energy to nurture a large crop of fruit
and sustain the tree itself causes tree decline with
starvation of roots (13,14).

Among various practices which have been rec-
ognized to be efficacious on the control of alter—
nate bearing of citrus, thinning has been recom-
mended as the most reliable (8). Even though
the advantages of fruit thinning is highly appre-
ciated, it is too laborious to carry out by hand.
Many attempts have been made to use chemicals
in fruvit thinning. Naphthalene acetic acid (NAA)
sprays to several citrus varieties during bloom
showed no influence on fruit set (1,9), but ap-
plications to Wilking mandarin at about the normal
period of ‘June drop’ produced a thinning effect
and improved fruit size (2).

In Satsuma mandarin, moest widely growing in
Jeju island, NAA has been examined by several
B~7, 10—12, 15),
ployed as an useful fruit thinning agent. 200 to 300

Japanese workers and em-
ppm NAA spray during the period of ‘June drop’
(on about 30 days after full bloom) was recom—

mended (3,7). But the degree of fruit thinning

by NAA spray showed considarable variations
among the reported experiments; application of
the same concentration duiring the same period
resulted in over-thiining in one cise, and showed
It was simmarized that
the effect of NAA was liable to be affected by

various environmeatal and internal factors (3).

little effect in another.

This study was initiated to examine the fruit
thinning effect of NAA under Jeju's environ-
mental conditions, and to find any appareat indica

tors to predict the degree of fruit abscission.

Materials and Methods

Ten year cld ‘Sugiyama’ Satsuma mandarin

(Citrus unshin Mar.) trees on trifoliate orange
stock, growing on the No. 3 farm attached to Jeju
National University which is located to Seogwipo,
were uszd fo: ta2 ewnerim=at. Tea trezs of dif-
ferent vigor were selected, and each tree was used
Three

small branches of similar condition from each

for a block in Randomized Block Design.

tree were sprayed with, respectively, 0, 100, and
300 mg/l a-naphthalene acetic acid (NAA) solution
on June 24, 1976 (on 30 days after full bloom).
So each level of concentration was applied in 10
replications to 1-branch plot.

Meteorological coaditions during the experiment

are shown in Tabie 1.

- Table 1. Meteorological data during the experiment. (from Seogwipo Met. Obs. Stn.)
Moath June July Aug, -
Date or Period 24*} Late Early Middle Late Early
Weatler conditicn clear
Mezn temp. ('C) 2101 21.3 20.6 23.4 25.4 27.3
Max. temp. ('C) 23.2 23.9 23.0 26.1 28.1 30.0
Min. temp. (“C) 18.9 18.8 18.4 21.0 22.7 25.4
Humidity %) &6 8l 86 35 84 88
Wind velocity (m/sec.) 1.8 3.5 4.2 3.3 1.8 2.7
Precipitation (mm) — 97.2 70.4 77.9 60.0 55.5 .
*) Date on wkich NAA was sprayed.
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Fruit thinning effect of NAA was estimated
with fruit set ratio during the period from spray
to Aug. 13, and the number of leaves at Spray
per fruit remained on Aug. 13 when ‘June drop’
ceased. Fruits and leaves were counted on the
whole branch treated.

On Nov. 25, fruit quality was examined only
in eight blocks, because two blocks were missed.
Juice was extracted from 10 fruits each plot with
gauze. Brix of juice was measured with Abbe-
type refractometer, and free acid was titrated
with 0, IN NaOH and calculated as citric acid.

Various apparent variables of tree, which might

be related to fruit abscission, were measured

before NAA spray. And correlation coefficients
between those and fruit set ratio or number of

leaves per fruit, were calculated.

Results
Application of 300 mg/! NAA solution decreased

fruit set ratio and increased the number of leaves
per fruit (Table 2). Though statistically insig-
nificant, 100 mg/l NAA spray also tended to cavse
fruit abscission. The degrees to which fruit abs-
cission occurred, however, varied not only with
the concentrations of NAA, but also with blocks
or trees significantly. '

Table 2. Effect of NAA spray on fruit thinning of Satsuma mandarin.
Per cent of Number of leaves per fruit R
Treatment frvit set®) Before spray After spray”! emarks
Control 61. 80 13.37 19.18 F-values for blocks
. 6 . both of per cent
100 52. 80 14. 61 25.25 fruit set (7. 83**)
300mg/! 43.16 14. 82 32.44 and No. of leaves
after spray (3.86**)

LSD 5% 11,01 6.57 were also highly

1% 15. 08 8.99 significant,

*) (No. of fruits on 50 days after spray)/(No. of fruits before spray) X 100.

¥} Observed on 50 days after spray.

Table 3. Effect of NAA spray on fruit quality of Satsuma mandarin.
Fruit Flesh Juice contents

Treatment weight ratio®? Brix Free acid”! Bx’-acid ratio
Control 68.98 76.4 10. 96 1.75 6.35
100 76.1 75.0 11.23 1.60 7.04
300mg/l 83.0 75.4 11.34 1.71 6.73
LSD 5% 8.36 NS NS NS NS

1% 11.60

*) (Flesh weight)/(Fruit weight) X 100.

¥} Calculated as citric acid, and unit in g/100 m! juice.
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The effect of NAA on fruit quality is shown
in Table 3, NAA s$pray increased average fruit
weight, while it had no influence on flesh ratio,

juice Brix and free acid contents of mature

fruits.

Table 4 shows the correlation coefficients

ratio was significantly

the physiological condit

be-

tween fruit set ratio and tree conditions. Fruit set

correlated only to the

number of leaves per fruit before Spray among

several apparent variables which might explain

fons.

Table 4. Correlation coefficients between fruit set ratio and tree conditions
observed in NAA sprayed Satsuma mandarin.
- ;(ariable Per cent of fruit set
Control 100 300 mg/I
No. of leaves per fruit before spray ©0.8457%* 0.9017** 0. 9597**
New leaf to old leaf ratio 0. 4098 0. 7558* 0.1010
No. of flushes per twig 0. 4453 0.3893 0. 1449
No. of flushes per node of twig 0. 0048 0.5301 -0. 0082
Length of flush 0.6678* 0. 6052 0. 4961
Length of flush node 0.6306 0.5015 0. 5236
No. of nodes per flush 0.5278 0. 5420 0.5410
* Sigrificant at 5% level (>0.632). o
**Significant at 1% level (0.765).
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Fig. 1 Regression of fruit set ratio on number of leaves per fruit before NAA spray in

Satsuma mandarin.
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Regression equations of fruit Set ratio on the. ¢=1.99X+13.72, respectively in 0,100 and 300
numter of leaves per fruit before spray were mg/l NAA spray (Fig.1).
¢=1.54X+41.17, ¢=1.91X+24.90 and

Table 5. Correlation coefficients between the number of leaves per fruit and tree
conditions Observed in NAA sprayed Satsuma mandarin.

. Before a After spray®)
Variable Control 100 — 300 mg/l”  Comtrol 00 550 g/l
No. of leaves per fruit before spray 0. 9806** 0.8798**  0.7416%
New leaf to old leaf ratio 0.7040* 0.5134 —0. 0982 0.7291* 0.2467 —0.5117
No. of flushes per twig 0. 5659 0. 2908 0.1079 0.5516 0. 1492 0.2025
No. of fluskes per node of twig (.1136 0.5191 —0.0919 0.1872 0.4224 —0.2957
Length of flush 0.7701**  0.6618* 0.5000 - 0.6937* 0. 6661* 0. 4421
Length of flush node 0.6777* 0. 5441 0. 4629 0.6217 0.6867* 0. 6031
No. of nodes per flush 0. 6564* 0.9196 0.5927 0. 5878 0.4935 0. 2821

*Significant at 5% level (>0.632)
**Significant at 1% level (>>0.765)
=)Observed on 50 days after spray.
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Fig. 2 Regression of number of leaves rer fruit after NAA spray on that before spray in
Satsuma mandarin.
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The number of leaves per fruit on 5) days after
NAA spray was also positively correlated with
that before spray (Table 5), and their regression
equations were ¥ =0, 97X+6. 19, ¥=0.83X+13. 06
and ¥=0. 58X +23. 83, respectively in O, 100 and
300 mg/Il. The mean length of flush or flush node
seemed to be correlated with the number of leaves
per fruit, but those relations were not so close,
And other variables were not recognized to be
correlated with fruit abscission after NAA spray.

Discussion

Fruit thinning effect of NAA was clearly rec-
ognized in this experiment. It was evident that
NAA spray on 30 days after full bloom stimulated
fruit abscission, and produced no influence on the
harvested fruit quality except increasing fruit
size. These results agree with the previous
studies (2,3,7,11) And any injury to tree by NAA
spray, such as defoliation, leaf burn and leaf
curling, was not observed.

The purpose of fruit thinning is to maintain
the most desirable number of leaves per fruit
for the current year's crop and the following
year’s fruiting; that is, 20 to 25 leaves per
fruit in Satsuma mandarin on trifoliate orange
stock (8). In this experiment, nearly 20 leaves per
fruit was observed in Control (Table 2), and much
more than 25 leaves in 300 mg// NAA treatment.
These mean numbers, however, are not impo-
rtant to selection of NAA concentration, because

variations in fruit set ratio and number of leaves

per fruit are highly significant among irees.

It is interesting that the number of leaves per
fruit and fruit set rati> after NAA spray vary
greatly with trees even under the same field
conditions. Those variations would result from
If those
could be
explained by the apparent variables, it should be
helpful in deciding whether and how to use the

chemical for fruit thinning agent. Among several

the different physiological conditions.

different physiological conditions

variables checked in this experiment, only the
number of leaves per fruit before chemical spray
‘was highly correlaled with the fruit set ratio and
the number of leaves after ‘June drop’ in all
treatments (Table 4, 5 and Fig. 1,2).Plots with
fewer leaves per fruit before spray showed lower
fruit set ratio and was more sensitive to NAA
spray. But positive correlation between number
of leaves per fruit before spray and that after
spray was observed even in NAA srayed plots.
From the regression ejuations (Fig.2), it may be
explained that trees with more than 14 leaves per
fruit on about 30 days after full bloom don’t
need fruit thinning, and those with fewer than 8
leaves need higher level of NAA concentration
than 100 mg/l, but 300 mg/! NAA spray results
in over-thinning. These data may not be directly
applied to practical use because the environmental
factors affecting NAA effects are variable.
However, it is clear that number of leaves per
fruit at beginning of ‘June drop’ can be used as
an indicator of internal conditions of tree itself
affecting NAA effect.

Literature Cited

1. Coggins, Jr. C.W., and H.Z. Hield. 1968.
Plant-growth regulators, p. 371—386. In W.
Reuther, L.D.Batchelor, and H.]. Webber (ed.).
The Citrus Indus:cry 1I. Univ. of Calif.

2. Hield, Z. H., R.M. Burns, and C. W. Coggins,

Jr. 1962. Some fruit thinning effects of naph-

thalene acetic acid on Wilking mandarin. Proc.
Amer. Soc. Hort. Sci 81 ; 218—222.

— 94 —



fadztdl 2leld NAA BRGEN RS- &l 7

Hp—}

. BHEFNSR. 1973, HEERE p.69—113. BFEE
st MpREHEO BBNGFAIR. FEHK
(K70,

., HERRE, KK £, BAAE. 1974 H
vy OREMBFIZ WTHHRE. M. 1—Nap-
hthalene acetic acid (NAA) OEHEE Y & v
2y 3 AVORTRAZEIE TR X B
BE®B (1) : 723

. _— 1975. A v ¥
O&!ﬁi ﬁ%k Bi+2% W%. VI.1—Naphthale-
ne acetic acid (NAA) & BHRE v F0 D
%WB’C?V?@IRT%Q =M B(2) : 35—51.

Ak EsE, KEE, TER.
1972, B v &7 OEMB R
AvEyD HE BIUV Ecokirsd MC-l-na-
phthalene acetic acid DM & W “o\TC.
A& HEHAR B(12) : 77—94.

., IR, KBFEM. 1972, n v ¥ D8
MR A 1. BN »velTs
1—naphthalene acetic acid (NAA) © #HREHE
LM B(12) ; 55—62

. EEERD. 1961, #Boh v F OBRFERERTIEC
T 5WE (B48) HES RELERD Bk
o RETEE. BXREBE 3002) : 9—16.

RSB, PEER 1962, HvEY

DRBELREILIC BT5HE (Fo#& BM3

v iCH T EEMOEHR. LA 31:1—12

—_—

JRN—— }

pu——

— 95 —

BR+5tHR. V.-

10.

11, ——

12

13.

14.

15.

XEBHE, KFIEX, FHE. 1970. BMHI
vOEMNFEBEI- N T HR. [.HRORE
OERICHEIIET NAAD BE. TEAEHE
BBHRE 18: 3—6.

— ., KEWEEF]. 1968 4R
M2 w/oﬁﬂiﬁ%l’BﬂTZﬂ??‘ﬂ I. a— >
72vy Ke® (NAA) I 2HRORE
BROME L OBRR. LR 16:1—-8
W, 1971, BMHI AT IHEMN 1—
naphthylacetic acid (NAA) DYEREKC BMT3
P, ¢cE8) BHs » v ECEkT S
1—naphthyl acetic acid (cartoxyl
14C labelled)DB%E e HOZ HHE,
~OBK. BAEMBE 40(4) : 337342
wARk, BisNE, BEES. 1675 EWM 3
HVvOERBRICHTAHRE (F3H). ERE
PREOBBAR KL ESELL OV BED
HTEW - HEN CRET B, LR 4314 :
423—429.
Smith, P.F. 1976. Collapse of ‘Murcott’” Tan-
gerine trees. J.Amer. Soc. Hoert.Sci. 101(1) 3
23—25.
A ES, RMME, KL, 1972, dvExY
O BRI WMT5HE. N, XBRIUHE
&%, 1—naphthalene acetic acid (NAA)%&C
i Li- BHI»voFc sXixT ¥R.H
AELAR B(12) : 63—75.

REREE



	요약
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Literature Cited



