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Abstract: [Objective]lHoney pomelo of ‘ Guanximiyou’ (Citurs grandis) is one of the important citrus
varieties in China, and the largest production and export region is in Pinghe County (24°02'-24°35'N,
116°53'-117°31'E), Fujian Province, which is known as "the hometown of honey pomelo". At present,
the annual yield of honey pomelo is about 120x10* t and the planting area was more than 5x10* hm’.
But, there are some problems caused by excessive application of chemical fertilizers and unreasonable
nutrient ratio of fertilization in honey pomelo orchards, which results in the quality reduction. The seri-
ous problem of juice sac granulation, which reduces the edible quality and commercial value of honey

pomelo, is an urgent problem to be solved. Boron (B) is an essential nutrient element for plants and
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plays important physiological and biochemical roles in the flowering and fruit development of citrus. In
pomelo production, farmers often unreasonably apply and/or overuse B fertilizer. However boron is a
micro-element, whose critical ranges in soils and plants are very narrow between deficiency and excess.
Excessive B can cause toxicity to plants. In order to provide a theoretical and practical basis for rational
application of B containing fertilizers, the B status in soils, leaves and fruits of honey pomelo in or-
chards in Pinghe County and its relationship with fruit quality were investigated. [Methods] Relative
paired samples of soils, leaves and fruits were collected from 314 10-15 year old pomelo orchards in 10
main production towns including Wenfeng, Qiling, Luxi, Jiufeng, Nansheng, Guoqiang, Banzai,
Shange, Xiazhai and Xiaoxi in Pinghe County, Fujian Province. Representative samples of each orchard
were collected from five individual trees and soil. In order to show the B status of different soil depths,
a total of 144 soil samples at depths of 0-20 cm, 20-40 cm, and 40-60 cm were collected from 48 or-
chards with age above 15 years. All the soil samples were taken 10 cm inward from the canopy drip line
for avoiding fertilization ditch. Soil available boron was extracted with boiling water and determined
with curcumin colorimetry. The total boron content in leaves and fruits was determined by curcumin col-
orimetry after drying and ashing. The total content of calcium (Ca) in fruit was determined by atomic
absorption spectrometry. Four to five fruit were taken from each orchard for the determination of fruit
granulation rate. [Results] In the sampled pomelo orchards, the soil available B content ranged from
0.05 to 4.61 mg-kg"', with an average value of 0.77 mg-kg". Based on the classification, the percentage
of low (<0.5 mg - kg'"), adequate (0.5-1 mg-kg") and high (>1 mg - kg') was 43.57%, 33.54% and
22.89%, respectively. The content of available B in soils of different town was quite different, with a co-
efficient of variation of 88.31%. The percentage of soils with low level of available B in Wenfeng and
Guogiang town was 68.75% and 65.38% , respectively, while that in Qiling and Jiufeng town was
64.71% and 35.00%, respectively. Additionally, the content of available B in different soil layers de-
creased with soil depth, reflecting an obvious surface accumulation characteristic. The available B con-
tents in 0-20 cm, 20-40 ¢cm and 40-60 cm soil layers were 0.59, 0.40 and 0.33 mg- kg, respectively. It
was significantly higher in 0-20 cm soil layer than in 20-40 cm and 40-60 cm soil layers, but there was
no significance between 20-40 cm and 40-60 cm layers. Besides, the total B content in leaf ranged from
9.61 to 252.02 mg- kg, with an average value of 72.47 mg-kg'. The percentage of low (<15 mg-kg"),
adequate (15-50 mg*kg') and high (>50 mg-kg") was 0.32%, 24.84% and 74.84%, respectively. The
proportion of pomelo orchards with high leaf B reached 94.12% and 80% in Luxi and Jiufeng town, re-
spectively. The proportion of orchards with high leaf B was significantly higher than the percentage of
orchards with high available soil B, indicating excessive use of B fertilizer as foliar spray. The total B
content of fruit (or pulp) ranged from 1.13 to 57.50 mg - kg ' with an average of 14.07 mg-kg'. Com-
pared with fruit samples with low level B content (<8 mg-kg™), the incidence of severe juice sac granu-
lation in samples with middle (8-16 mg-kg™") and high (>16 mg-kg") B level increased by 31.87% and
31.89%, respectively. Correlation analysis showed that a significant negative correlation between fruit
B content and fruit Ca/B ratio (y = 304.81x"%, » = 0.77"). Our results also showed that the proportion of
severe juice sac granulation (granulation rate > 40%) decreased with the increase in Ca/B ratio.[l Conclu-
sion] Taken together, the risk of juice sac granulation increases as fruit B content increases in orchards
in Pinghe County. The incidence of juice sac granulation can be reduced through increasing fruit Ca/B
ratio by applying calcium fertilizer. For sustainable production of honey pomelo in Pinghe County, the
excessive use of B containing fertilizer as foliar spray should be avoided while calcium containing fertil-
izer application should be increased.
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Table 1 Soil avail-B content in pomelo orchards in Pinghe county

w H{H e F 4 FRife 2 o5 AK L5 S Loy 2 L)

(%oﬁilt Data range/ Average/ Standard Coefficient of  Classification based on soil avail-B content/%
¥ (mg- kg™ (mg-kg") deviation variation/% & Low iE R Adequate & High

UG Wenfeng 0.12~1.84 0.49 0.42 85.71 68.75 25.00 6.25
IFI% 2 Qiling 0.29~4.47 1.48 1.17 79.05 11.76 23.53 64.71
FZA Luxi 0.11~2.58 0.85 0.67 78.82 41.18 29.41 29.41
JUIESA Jiufeng 0.28~2.20 0.96 0.51 53.13 15.00 50.00 35.00
4 k4 Nansheng 0.22~3.73 0.81 0.80 98.77 40.91 36.36 22.73
[5 £ Guogiang 0.11~1.23 0.53 0.30 56.6 65.38 26.92 7.70
WA #4 Banzai 0.15~1.58 0.54 0.34 62.96 59.52 28.57 11.91
111 4% 81 Shange 0.13~2.43 0.60 0.48 80.00 51.02 32.65 16.33
75 €44 Xiazhai 0.05~3.23 0.85 0.70 82.35 38.89 27.78 33.33
/INEHH Xiaoxi 0.15~4.61 0.86 0.82 95.35 33.93 46.43 19.64
P Average 0.05~4.61 0.77 0.68 88.31 43.57 33.54 22.89
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Fig. 1 Soil avail-B content in different soil depths in pomelo orchards
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Table 2 Leaf B content in samples from pomelo orchards in Pinghe County

; Bef v T4 bR 2 A5 5 A PP B 5 2 2
Cgoity Date range/ Average/ Standard Coefficient of Classification percent for leaf B content/%
(mg-kg") (mg-kg") deviation variation/% {5 Low & & Adequate & High

pra 2 Wenfeng 28.2~103.4 55.41 21.57 38.92 0 43.75 56.25
&% 2 Qiling 32.0~161.0 85.96 37.15 43.22 0 23.53 76.47
74V 4H Luxi 38.0~165.4 80.07 27.45 34.28 0 5.88 94.12
FUIEHE Jiufeng 23.2~161.8 83.74 34.26 40.91 0 20.00 80.00
ﬁéﬂi%ﬁNansheng 26.2~136.6 69.38 26.21 37.78 0 18.18 81.82

[E 5% £ Guogiang 31.0~123.6 63.74 22.03 34.56 0 23.08 76.92

Y f74# Banzai 18.0~154.4 72.06 35.97 49.92 0 28.21 71.79
1A% Shange 9.6~191.6 69.93 32.51 46.49 2.08 25.00 72.92
#5 984 Xiazhai 16.4~252.0 79.43 38.9 48.98 0 22.22 77.78
/NE A Xiaoxi 26.4~163.0 67.85 28.96 42.68 0 3091 69.09
“F-¥J{H Average 9.61~252.02 72.47 32.56 44.93 0.32 24.84 74.84
15 94.12% 1 80.00% 2 Al i v B vy 2 14 L 451 B ®3 FHEEMERIWEE
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Table 3 Fruit B content in pomelo orchards in Pinghe county
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£ 5, AT RE(CY)IE 47.80% , SCUIEEH AN
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. = o
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SO ST B RS R R (R 4D, #5984 Xiazhai  7.22~31.00 13.98 450 32.16
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16 mg kg, I P B 38 B (15~50 mg - ke ) 5 5 (> P Average 1.13~57.50  14.07 6.73 47.80
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Table 4 Effects of leaf B content on fruit B content in pomelo
HLS LS A g L B
LV( ui l}j LR , Fruit B content Classification percent for fruit B content/%
eaf B content N R
(me-ke ) FRHE bk 22 R 5 A . 5 o o
merke Average/(mg-kg')  Standard deviation  Coefficient of variation/% <8 merke 8~16 mg-ke ~16 me-ke
<15 13.35 0.07 0.53 0.00 100.00 0.00
15~50 13.26 5.31 40.06 2.74 63.91 34.25
>50 14.41 7.18 49.82 3.70 53.71 42.59
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24 REMEESEMBRAXR

HI 2 5 FT 0, RSET & B Rt s = S BUR st
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TR, RS MR R EE R AR,
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Table 5 Effects of fruit B content on pulp granulation incidence in pomelo
Fgk il 2 SR H 73 G LA
wCRSZHD Fruit granulation percent/% Classification for granulation percent/%
Fruit B content/(mg-kg") 4/ e A5 AR
grey THE b AL . <30 30~40 >40
Average/% Standard deviation Coefficient of variation/%
<8 39.67 11.80 30.02 17.39 43.48 39.13
8~16 40.74 8.73 21.44 8.51 39.89 51.60
>16 40.54 8.57 21.15 4.84 43.55 51.61
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Table 6 Effects of fruit Ca/B ratio on pulp granulation incidence in pomelo

RS hifl 2 SR 2 53 G L)
H5z Ca/B HLH Fruit granulation percent/% Classification for granulation percent/%
Fruit Ca/B ratio -4 Tk TR RE

T ks AR . <30 30~40 >40

Average/% Standard deviation Coefficient of variation/%
<50 41.11 17.03 17.03 0.00 20.00 80.00
50~500 40.69 22.12 22.12 8.56 3891 52.53
>500 36.26 38.61 38.61 33.33 33.33 33.33
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