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A study on the characteristics of dropped flower and fruit and their nutri-

ent loss in Guanximiyou pomelo
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Abstract: [Objective] Pinghe county (24°02'-24°35'N, 116°54'-117°31'E) is located in the hilly region
in Fujian Province, southern China, with acidic red soils, and has a subtropical oceanic monsoon cli-
mate with an annual mean air temperature and precipitation of 21.7 ‘C and 1 865.1 mm, respectively,
which is beneficial for crop production. It is famous for Guanximiyou pomelo production, which has a
planting area of 4.6x10* hm® and a fruit yield of 176.6 x10* t in China. However, there has been poor re-
search about the characteristics of flower growth and nutrient loss due to flower and fruit abscission in
pomelo trees.[Methods] In the flowering and fruit setting period from middle February to early April, 8-

15 year old Guanximiyou pomelo trees in orchards in the dominant planting area of Banzai town, Ping-
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he county were selected as the experimental material to study the flower biological characteristics, in-
cluding length, width, ratio of length to width, fresh weight, dry weight, water content, and nutrient con-
centrations in different flower classifications ( I -V grade from bud to blooming). Dynamics of flower
and fruitlet drop and biomass in falling flowers and fruit were traced, and the contents of nutrients in-
cluding nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), iron (Fe), manga-
nese (Mn), copper (Cu), zinc (Zn), and boron (B) were determined. The nutrient loss due to flower and
fruit drop in pomelo trees was quantified. The results of the experiment will provide a scientific basis
for nutrient management and rational fertilization in pomelo production during the flowering and fruit-
ing period. [Results] Flower length, width, and ratio of length to width changed significantly with flow-
er development. From [ to V grade of flowers, the length increased from 8.1 to 22.5 mm, and the
width from 5.6 to 22.8 mm, resulting in changes in the ratio of length to width. Besides, there were sig-
nificant differences in fresh weight, dry weight, and water content between flower grades. The flower
fresh weight increased from 467.9 to 2 977.1 mg from I to V grade, while the dry weight from 85.2 to
427.1 mg. Thus flower fresh weight increased faster than dry weight, resulting in gradual increase in
flower water content from the initial bud to the blooming stage. The concentrations of N, Ca and B de-
creased gradually by 26.9%, 20.2% and 31.7% from grade [ to grade V, respectively. In contrast, the
concentration of K increased by 23.2% in grade V compared with grade I flower. However, the concen-
trations of P, Mg, Fe, Cu, and Zn decreased first and then increased with the development of flower or-
gans, while the concentrations of Mn maintained relative constant in different flower stages. The order
of element concentrations was N > K> Ca > P > Mg > Zn > Fe > B > Mn > Cu during the flowering pe-
riod. The numbers of flower and fruit drop and their biomass followed a trend of first rising and then de-
clining and peaked at 41 d after flowering. For a single pomelo tree, the numbers of fallen flowers and
fallen fruit, and their biomass reached 2080, 1264, and 636.8 g respectively. The concentrations of the
macro-elements, N, P, K, Ca, and Mg, in the fallen flowers and fruit were 30.7-36.8, 3.3-3.8, 11.0-13.6,
3.7-4.4, and 1.8-2.3 mg - g'', respectively, while those of Fe, Mn, Cu, Zn, and B were 48.1-68.6, 30.0-
37.3,10.9-13.2, 38.8-69.6, and 40.2-53.6 mg - kg, respectively. The nutrient loss with the ,falling flow-
ers and fruit was 21.6 g for N, 2.2 g for P, 7.7 g for K, 2.6 g for Ca, 1.3 g for Mg 36.4 mg for Fe, 21.6
mg for Mn, 7.5 mg for Cu, 33.2 mg for Zn, and 28.7 mg for B in a pomelo tree.[Conclusion]A large
number of fallen flowers and fruit of pomelo plants not only consume a lot of nutrients but also affect
the flower quality, fruit set, and fruit quality, and finally reduce the economic income of farmers. To pre-
vent the biomass and nutrient loss due to excessive flower and fruit drop, the comprehensive manage-
ment involving control of flower quantity and optimizing fertilization with both soil and foliar applica-
tions, should be applied especially during flowering period in ‘Guanximiyou’ pomelo orchards to im-
prove its productivity and fruit quality.

Key words: Guanximiyou pomelo; Falling flower and fruit; Flower classification; Biomass; Nutrient

loss quantification
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Fig. 1 The flower classification and related morphological characteristics in Guanximiyou pomelo
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Flower length (A), width (B) and ratio of length to width (C) in different flower classifications in Guanximiyou pomelo
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Fig.3 Flower fresh mass (A), dry mass (B) and water content (C) in different flower classifications in Guanximiyou pomelo
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Table 1 Nutrient concentrations in flowers in different flower classifications in Guanximiyou pomelo

F a1
Classification of N/ P/ K/ Ca/ Mg/ Fe/ Mn/ Cu/ Zn/ B/
Lol Lol Lol c ol ] ol . -1 ol ol ol
pomelo flower (mg-g") (mgg) (mgg) (mgg) (mgg) (mgkg) (mgkg) (mgkg) (mgkg) (mg-kg")
I 3534+ 2.74+ 19.57+  4.70+ 224+ 49.14+ 24.13+ 11.74+ 75.61+ 38.00+
3.12a  022a 207d  072a 0.18a 1424 a 9.57a 0.97a 1847 a 10.64 a
il 33.98+  2.60+ 2030+  4.36+ 2.10+ 36.75+ 21.75+ 10.67+ 69.39+ 34.78+
3.04b  0.22ab 23lcd 0.58ab 0.15b 10.04 b 8.61a 1.06 b 17.11 ab 10.12 ab
11 33.13+  2.44+ 21.06=  4.13+ 2.07+ 27.10+ 20.55+ 9.68+ 63.93+ 31.62+
305¢  02lc 24lc¢  0.61bc 0.13b 10.04 ¢ 8.38a 0.98 ¢ 1633 b 9.09 be
v 3142+ 2.56+ 2235+  3.93x 2.13+ 3747+ 21.76+ 10.53+ 68.50+ 28.86+
269d 028 be 0.78b  0.58cd 0.14b 11.80 b 8.57a 1.01'b 16.72 ab 8.69 cd
\ 3027+ 2.73+ 24,11+ 3.75+ 225+ 46.84+ 23.50+ 11.75+ 76.10+ 25.95+
280e  025a 267a 0.54d 0.18a 1328 a 9.14a 123a 18.02a 8.34d

W [FATEE A AN FNS TR E R B (p< 0.05),

Note: Different lowercase letters denote significant difference at 0.05 level.
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A T 8 T S FR) TG RO B2 v AR IR R, 5 TR o
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