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Abstract: [ Objective ] To investigate the effect of harmless flower thinning agent on 'Ruiyang' and
the suitable application method, so as to provide reference for the application of harmless flower
thinning agent.l Methods 1 The experiment was conducted in 2021 at the Apple Experiment Station
of Northwest Agriculture and Forestry University, Baishui County, Weinan City (N 35° 12" 26", E
109° 32" 49" altitude 850 m). Two pollution-free agents, calcium-formic acid compound (CFA, 10
g/L) and branched secondary alcohol ethoxylates (TMN-6, 0.5 mg/L), were selected as flower
thinning agents. Two combinations of spraying periods were set (I: 75% central flowering and 60%

whole-tree flowering; II: 75% central flowering, 40% whole-tree flowering and 60% whole-tree
flowering). The control group was also set to spray plain water instead and use manual flower

thinning. Three replications were set up in each, single-plot, zone arrangement to study the effect
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of different spraying periods on flower thinning of the new apple variety 'Ruiyang'. The test
material was 9-year-old 'Ruiyang', cultivated on M26 dwarf self-root rootstock. The selected test
trees were of comparable potential and their management practices were consistent. They were all
naturally pollinated, with grass between rows and spacing of 1.5 m %X 4 m. The whole tree was
sprayed with a low-powered sprayer between 10:00-11:00 a.m. or 16:00-17:00 p.m., avoiding the
time period of strong and hot midday sun. The order of spraying is first top then bottom, inner
then outer, evenly sprayed on the inflorescence stigma until droplets appear. Before spraying
flower thinning agent, a representative main branch was selected to survey the number of
inflorescences, central flowers, flowers, terminal flower buds and axillary flower buds. Two weeks
after physiological fruiting, the number of fruiting inflorescences, the number of fruiting
inflorescences of terminal flower buds, the number of fruiting inflorescences of axillary flower
buds, the number of fruiting central flowers, the number of fruiting side flowers, the number of
fruiting flowers, the number of single and double fruiting flowers, the number of multiple fruiting
flowers and the number of empty tables were investigated and counted, and then the fruiting rate
of each index was calculated. The center flower fruiting rate, side flower fruiting rate, flower
fruiting rate, inflorescence fruiting rate, terminal bud inflorescence fruiting rate, axillary bud
inflorescence fruiting rate, empty stem rate, single and double fruiting rate, and multiple fruiting
rate were used to reflect the flower thinning effect of different treatments.[ Results JCFA was better
than the other treatments when sprayed once in period II, respectively. The floral fruiting rate,
inflorescence fruiting rate, and single and double fruiting rate were 35.00%, 50.93%, and 49.07%,
respectively. The percentage of fruit set of terminal flower bud inflorescence and axillary flower
bud inflorescence were 60.02% and 36.66%, respectively. Their inflorescence fruiting rate was
reduced by 16.89% compared to manual thinning and the difference was significant. The axillary
bud inflorescence fruiting rate was similar to the effect of manual thinning, and the axillary buds
could be thinned effectively. And the cost of flower thinning saved 64% compared with manual
thinning, 5% compared with CFA in period I thinning, and 17% compared with TMN-6 thinning.
[ Conclusion] In summary, for 'Ruiyang' apple, the flower thinning effect of CFA was better than
that of TMN-6. One spray of CFA (10 g/L) at 75% central flowering, 40% whole-tree flowering
and 60% whole-tree flowering was the best for 'Ruiyang' apples, so it is more suitable for
application in production.
Keywords: Apple; Ruiyang; Harmless flower thinning agent; Chemical thinning
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Code Thinning agent Time
Y1 HRES CFA (10 g/L) I
Y2 FEZFS CFA (10 g/L) II
Tl THEMP R A L HAE TMN-6 (0.5 mg/L) I
T2 THEMP R A LM TMN-6 (0.5 mg/L) il
CKl1 K I
CK2 THK II
CK3 N LBk I

e T 2 T dedt 75% (4/12)  BRIETF 60% (4/16) FIZI—K: 1 4351 T AT 75% (4/12) .
LMAETF 40% (4/14)  ARIEIF 60% (4/16) FHZ—U: T ARAEIF 60% (4/16)

Note: I: 75% central flowering(4/12), 60% whole-tree flowering(4/16). II: 75% central flowering(4/12), 40%
whole-tree flowering(4/14), and 60% whole-tree flowering(4/16). I1I: 60% whole-tree flowering(4/16).
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Table 2 Effects of different thinning methods on fruit setting of ' Ruiyang ' flowers
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ZH TeoeA 3 HROfEAL 2R ) )
) ) Fruit set rate of side
Code Total flower fruit set rate Fruit set rate of central flower
flowers
Y1 0.61+0.00¢ 0.66+0.04¢ 0.59+0.01¢
Y2 0.35+0.02¢ 0.50+0.08¢ 0.31+0.014
T1 0.61+0.07¢ 0.80+0.04% 0.55+0.07¢
T2 0.61+0.03¢ 0.77+0.06° 0.57+0.03¢
CK1 0.92+0.032 0.88+0.022 0.92+0.022
CK2 0.78+0.03b 0.87+0.022 0.75+0.04°
CK3 0.29+0.054 0.58+0.03¢ 0.23+0.054

T ARAFRFERER A REEER (P<0.05)

Note: There was significant difference in the expression of different letters between groups (P < 0.05 ).
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Table 3 Effects of different thinning methods on inflorescence fruit setting of ' Ruiyang '

5 TP A o THAE 3 A2 A WA 51 P A
Code Cluster fruit set Fruit set rate of top flower Fruit set rate of axillary bud
rate buds inflorescence
Y1 0.66+0.034 0.62+0.03¢ 0.48+0.18°
Y2 0.51+0.09¢ 0.60+0.18° 0.37+0.09¢
Tl 0.81+0.02¢ 0.88+0.06* 0.77+0.092
T2 0.83+0.01% 0.83+0.07 0.87+0.128
CKl1 0.89+0.022 0.90+0.022 0.84+0.082
CK2 0.92+0.022 0.93+0.012 0.81+0.022
CK3 0.62+0.064 0.73+0.03% 0.34+0.03¢

T ARARFERER A R EEER (P<0.05)

Note: There was significant difference in the expression of different letters between groups (P < 0.05 ).
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Table 4 Effects of Different Flower-thinning Agents on Fruit Setting of ' Ruiyang '
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Code Empty fruit rate Single and double fruit set rate Multifruit rate
Y1 0.34+0.03° 0.18+0.01% 0.82+0.01°¢
Y2 0.49+0.09% 0.39+0.082 0.59+0.07¢
Tl 0.19+0.02¢ 0.10+£0.00¢de 0.90+0.00%°
T2 0.17+0.01¢ 0.14+0.02¢ 0.86+0.02%

CK1 0.09+0.02¢ 0.01+0.01¢ 0.99+0.012

CK2 0.10+0.02¢% 0.08+0.03¢% 0.94+0.032

CK3 0.38+0.06° 0.26+0.09° 0.84+0.094

e ARARFERER A BEEER (P<0.05)

Note: There was significant difference in the expression of different letters between groups ( P < 0.05 ).
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Table S Study on economic benefit of chemical flower thinning
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. . . (JT/667m?)  Z1(%)
(J6/667m2)  (AM/667m2)  (AM66Tm?)  (JL/667m2) (%)  (JL/667m?)
Y1 224 0.01 3 361.2 75% 3 588.2 59%
Y2 336 0.01 1.5 181.2 88% 45 521.7 64%
Tl 275 0.01 4 481.2 67% 3 759.2 47%
T2 275 0.01 4 481.2 67% 45 760.7 47%
N Tk 12 1440.0 1440.0

wH: TE Gu/d) ¥4 120
Note: Work values ( yuan / d ) were 120
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