B 2 R 2020,37(6): 848-856

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20190606

IEREM ETIEARENREE SRR
WAL ERIE, TRE M 4 EARLAREL ARG BN, E K"

CRE AR MROR 2 B S PR T 2 » A 4 SRS A e 55 R 2 B LS, AR M) 3500025
PRI EAO AT SR IR S AR GG, AR M 3637000

 E[BR9ITIC FEE A el LRI BB R Ol J H s e R 3%, BRI R i A R A DR BRI R
HIRFR LA SR RN 73 b7 314 A “ SR Sl (el 398 | o 9 o DA B 27 /> 33850 TR ol RO Bt £ 2 o lét%)‘fa@%%*ﬂa
[7e] = 3 A 2400 & i (w, S5 [FD VB 10.98~116.65 mg - kg, “F 3518 55.63 mg - kg, T3 8 i i (>30 mg - kg &
(16~30 mg- kg ) FMIK & (<16 mg-kg™) i EL1 43 BN 83.44% . 13.06% 11 3.50% , 347 20k & B b 3 WL & & B
BT A ARRL(<<0.002 mm) 75 & (13 D0 T 42 15 » B PR A7 BIR R 2 4 52 T v Pk 7%, 31 T - 8 AR & &2 P3N
40~60 cm>20~40 cm>0~20 cmo FHR MR, LITH SR & 25 13 pH DL AT Wtk 85 VB & B3 B 35 T
Ko FEBR M I IR A B IIVEHR 0.24%~0.53%, “F3IME N 0.34% , M Fr i & (0.2%~0.4%) Fll 5 & (> 0.4%) 1 5 L
534 86.94%F1 13.06% o [£5TE 1 ¥5 I3 B A el LSRRI A S5 A7 AL o 2 1) R0, 1 938000 ' 4R 2 P B R A (R 5 A1
BRI, A= b R B T AR B A

SEBRIR): TR B s Al s A R s R R s R DR R

FE 525 :5666.3 RKFRASES : A XEHHS:1009-9980(2020)06-0848-09

Sulfur nutrition status in trees and soils of ‘Guanximiyou’ pomelo orchards
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CHEN Lisong', LI Yan"

("College of Resources and Environmental Sciences, Fujian Agriculture and Forestry University/Fujian Provincial Key Laboratory of
Soil Environmental Health and Regulation, Fuzhou 350002, Fujian, China; *Comprehensive Experiment Station for Guanximiyou, Agri-
culture and Rural Affairs Bureau of Pinghe County, Zhangzhou 363700, Fujian, China)

Abstract: [Objective] * Guanximiyou’ pomelo is a product of national geographical indication in Ping-
he county (24°02'-24°35" N, 116°53'-117°31" E), Zhangzhou city, Fujian province. The planting area of
honey pomelo in Pinghe county was approximately 4.67x10* hm® with a yield about 120x10" t in 2017.
The planting area, yield and export volume all rank the first in the country. Sulfur is an essential nutri-
ent element for plant growth and development. It participates in many important physiological and meta-
bolic processes in plants. Citrus is considered as “CI sensitive crop”, therefore, farmers have used po-
tassium sulfate, magnesium sulphate and other sulfur-containing fertilizers for a long time. The fertiliz-
er application amount for honey pomelo in Pinghe county ranks the first among the main citrus produc-
ing counties in China. Long-term excessive fertilization has caused problems such as soil acidification,
nutrient enrichment, and nutritional imbalances, which seriously affect the yield and quality of honey
pomelo. Therefore, integrated nutrient management in honey pomelo orchards is very important. In or-
der to provide theoretical and practical basis for the rational application of sulfur-containing fertilizers,

soil sulfur content status, soil sulfur distribution characteristics and factors affecting sulfur content in
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honey pomelo orchards were analyzed. The relationships of sulfur enrichment with soil acidification,
and with calcium and magnesium leaching were discussed.[Methods]314 representative honey pomelo
orchards for soil and leaf sample collection were selected from 10 major pomelo producing towns (Wen-
feng, Qiling, Luxi, Jiufeng, Nansheng, Guoqgiang, Banzai, Shange, Xiazhai and Xiaoxi) in Pinghe coun-
ty, Fujian province. In order to explore the distribution characteristics of available sulfur in the soil pro-
file, 27 honey pomelo orchards with planting years of 15 or more were selected, and soil samples from
three soil layers (0-20 cm, 20-40 cm and 40-60 cm) were collected at 10 cm inward from the canopy
drip line for avoiding fertilization ditch. A total of 81 soil profile samples from honey pomelo orchards
were collected. After air drying, the soil samples were gently ground, sieved (0.850 mm and 0.150 mm)
and properly stored before analysis. In addition, 55 samples of commercial organic fertilizers were col-
lected from the market in Pinghe county for test of total sulfur content on dry weight basis. [Results]
Soil available sulfur content in the honey pomelo orchards was in a range of 10.98-116.65 mg-kg" and
the average value was 55.63 mg-kg"'. The soil available sulfur content was classified into the high (>30
mg-kg"), the moderate (16-30 mg-kg"') and the low (<16 mg-kg") levels, which were 83.44%, 13.06%
and 3.50%, respectively. The average content of soil available sulfur of pomelo orchards in all towns ex-
ceeded the high (30 mg - kg') level, and the proportion of high (>30 mg - kg'') samples exceeded 70%.
Soil available sulfur content increased with the increases in soil organic matter content, cation exchange
capacity (CEC) and clay content. The results also showed that soil available sulfur content increased
with the ages of orchard. There was a significant negative correlation between soil available sulfur con-
tent and soil pH in the honey pomelo orchards. The average value of soil available sulfur content in the
soil layers at 40-60 cm, 20-40 ¢cm and 0-20 cm was 72.50 mg - kg, 97.81 mg-kg"' and 141.70 mg - kg,
respectively. The average value of soil available sulfur content in the 40-60 cm soil layer was 95.45%
and 44.87% higher compared with the 0-20 cm and the 20-40 cm soil layers, respectively. Correlation
analysis showed that the content of soil exchangeable calcium and exchangeable magnesium were ex-
tremely significantly negatively correlated with the content of available sulfur. The sulfur content in the
leaves ranged from 0.24% to 0.53%, with an average value of 0.34%. The leaf sulfur content of all hon-
ey pomelo orchards was higher than 0.2%, and the proportion of the moderate (0.2%-0.4%) and the
high (>0.4%) levels were 86.94% and 13.06%, respectively. The coefficient of variation and the propor-
tion of samples with high soil available sulfur content were 3.00 times and 6.39 times higher than that
of leaf sulfur content, respectively, indicating that excessive application of sulfur fertilizer affected sul-
fur absorption by honey pomelo. [Conclusion] There was a problem of excessive sulfur in the soil and
leaves in honey pomelo orchards in Pinghe county. Soil available sulfur enrichment led to soil acidifica-
tion. Sulfur is easily leached in the soil, which promotes the leaching of calcium and magnesium in the
soil. The use of sulfur-containing fertilizers should be controlled in Pinghe county. It is necessary to car-
ry out research on the effect of partial chloride- sulfur substitution on yield and quality of pomelo.
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Table 1 Soil avail-S content of pomelo orchards in Pinghe county

I R S LA

S HfEvu RRL ol A5 2R Classification percent for soil avail-S content/%
County ]()n?ta. ]r(ar}‘ge/ Aver.ageil/ Standard deviation — Coefficient of variation/% = EE e
g kg (mg-kg")
High Adequate Low
UG Wenfeng  15.56~109.80  50.68 ¢ 28.91 57.04 73.33 20.00 6.67
I3 2 Qiling 13.95~112.36  55.27 abc 21.55 38.99 94.12 0.00 5.88
PR Luxi 20.60~108.62 58.06 abc 28.45 49.00 87.50 12.50 0.00
JUUg4H Jiufeng  28.30~82.53  53.34abc 15.72 29.47 90.00 10.00 0.00
M ME48 Nansheng  16.80~116.65 68.68a  28.38 41.32 86.36 13.64 0.00
[ 3% £ Guogiang 12.65~102.40 66.46ab 27.64 41.59 84.62 11.54 3.85
Wiff#HBanzai  13.65~102.40 51.72bc  25.08 48.49 76.92 12.82 10.26
Ik 4 Shange  10.98~101.65 47.97c  19.43 40.50 81.63 16.33 2.04
i JEH Xiazhai  13.65~99.98  57.85abc 22.08 38.17 87.04 11.11 1.85
INEH{Xiaoxi  12.60~113.60 54.33 abc 26.12 48.08 80.36 16.07 3.57
FMH Average  10.98~116.65  55.63 24.54 44.11 83.44 13.06 3.50

T RIS G FANG FREROR 2R R (p < 0.05). T

Note: Different small letters in the same column indicated significant difference at 0.05 level. The same below.
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Fig.1 Relationship between soil pH and avail-S content in

pomelo orchards in Pinghe county
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Fig. 2 The distribution of soil avail-S content in soil profiles of pomelo orchard
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Table 2 Effects of OM content on soil avail-S content of pomelo orchards in Pinghe county
S PEA R HIANE SR bR BRAK LI R B R L
wCHIAHLED Number of  “F¥IME Standard  Coefficient of  Classification percent for soil avail-S content/%
OM content/(g-kg™) N . .
samples Average/(mg-kg") deviation  variation/% <16 mg-kg" 16~30 mg- kg’ >30 mg- kg’

<15 32 46.46b 20.44 43.99 9.38 9.38 81.24

15~30 201 5493 a 22.50 40.96 2.49 12.44 85.07

>30 67 60.20 a 25.88 42.99 1.49 13.43 85.08
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Fig. 4 Relationships of soil avail-S and and soil texture with CEC of pomelo orchards in Pinghe county
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Table 3 Effects of orchard age on soil avail-S content in pomelo orchards in Pinghe county

A% I R bR A B 2R A RO R G LA
f’T:ffjg%ears/a Number of S Standard Coefficient of Classification percent for soil avail-S content/%

samples Average/(mg-kg") deviation variation/% <16 mg-kg' 16~30mg-kg' >30mg kg’
<10 79 54.47 a 26.97 49.51 7.59 15.19 77.22
10~15 125 54.30a 20.99 38.66 1.60 10.40 88.00
>15 96 59.43 a 26.88 45.23 3.13 13.54 83.33

4 FHEEMHAENREE
Table 4 Leaf sulfur content of pomelo orchards in Pinghe county
A
2 HEE SEYAE btz /E}E'%‘#Z gﬁgsﬁ;if ;frc%[e:ftufor leaf sulfur content/%
County Date range/% Average/% (Sitar}dérd CO?fﬁCIeT of i e (&
eviation variation/%
High Adequate Low

U4 HE Wenfeng 0.28~0.45 0.36 ab 0.06 16.67 40.00 60.00
05 £ Qiling 0.27~0.45 0.34 bed 0.04 11.76 5.88 94.12
P Luxi 0.29~0.41 0.35 be 0.04 11.43 6.25 93.75
JUIEAH Jiufeng 0.31~0.47 0.38a 0.05 13.16 25.00 75.00
4 4 Nansheng 0.27~0.45 0.35 be 0.05 14.29 22.73 77.27
5 £ Guoqiang 0.24~0.42 0.33 cd 0.05 15.15 7.69 92.31
Y7145 Banzai 0.26~0.44 0.35be 0.04 11.76 12.82 87.18
11 #% 4 Shange 0.25~0.53 0.36 ab 0.06 16.67 24.49 75.51
5 28 Xiazhai 0.25~0.42 0.32d 0.03 9.38 1.85 98.15
/INZAHA Xiaoxi 0.26~0.50 0.32d 0.04 12.50 5.36 94.64
P48 Average 0.24~0.53 0.34 0.05 14.71 13.06 86.94
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