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Abstract: Hainan is the southernmost litchi production area in China, but the problems of excessive nutrient input and
soil degradation are serious, and the reasonable nutrient input standard is lacking. The study analyzed the current situa-
tion of litchi yield, nutrient management and soil fertility in the main producing areas of Hainan, based on the principle
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of nutrient balance, by quantifying the crop nutrient demand law and the reasonable nitrogen surplus level under the
conditions, specifying the upper limit of litchi nutrient usage, proposing the reduction target of nitrogen, phosphorus and
potassium nutrient inputs for litchi in Hainan, and analyzing the differences in nutrient management levels of different
types of farmers and the impact on soil fertility. The upper limit of nitrogen, phosphorus and potassium dosage of litchi
at different yield levels in Qiongshan region was 200 kg/hm?, 100 kg/hm®, and 260 kg/hm® (<10 t/hm®), 273 kg/hm’,
136 kg/hm®, 355 kg/hm® (10-20 t/hm?), 439 kg/hm®, 220 kg/hm® 571 kg/hm* (20-42 t/hm?), respectively. The phe-
nomenon of excessive fertilizer input of farmers was prominent, and the excess nutrient input was aggravated with the
increase of management scale. 60%, 97% and 131% of small farmers, medium operators and large-scale operators were
higher than the upper limit of nitrogen fertilizer input. Phosphorus input was 204%, 236%, 258% higher than the upper
limit of input; potassium content was 70%, 101% and 119% higher than the upper limit. The fertilization intensity was
also significantly higher than the national NPK fertilization level of 70.8%, 189.9%, 123.4%. The surplus of nitrogen,
phosphorus and potassium in Hainan litchi orchard was 365 kg/hm®, 377 kg/hm® and 542 kg/hm’, respectively, and the
nutrient use efficiency (NUE) was 34%, 21% and 27%, respectively. A lot of phosphorus was fixed and lost in the soil.
There were significant differences in the nutrient management among different types of farmers. Only 1.2% of small
farmers were in the range of high N output and low N surplus, while the middle and high operators were all in the range
of high N surplus. Soil phosphorus accumulation and soil acidification were prominent problems in the litchi orchards,
and 46% of the orchards had soil phosphorus content over 0.96 g/kg, which was at a relatively rich level. 94% of the
orchards were acidic soil (pH 4.5-5.5), and 77% of the orchards had low soil quality index (IFI) comprehensive rating.
For the current Hainan litchi nutrient inputs unreasonable and soil degradation, the quota system should be adopted and
promoted as soon as possible, and the use efficiency of organic and chemical fertilizer should be greatly improved, so as
to realize the sustainable development of litchi fruit industry.

Keywords: litchi; nutrient input; nutrient balance; fertilizer decrement
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Fig. 1 Survey area distribution
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Tab. 1  Soil fertility classification standard values
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Tab. 2 Nitrogen surplus of litchi under optimal
management in South China

whmm Lk NEA NS 0

Litchi varieties Y1e1(}2 N 1npu}2 N O“tp‘f§ N surplus
/(thm?)  /(kg-hm?) /(kg-hm?)

FIbE 7.0 147.1 54.1 93.0
SpiE 8.8 204.0 68.4 135.0
733 15.0 225.0 116.7 108.3
IR IR 22.5 310.5 175.1 135.5
%5 225 292.5 175.1 117.5
IR bR 225 310.5 175.1 135.5
Hik 22.5 315.0 175.1 140.0
T 22.5 294.0 176.4 117.6
Ty 17.9 262.3 139.5 122.8
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A B ERAEREC TSR A EBR, f 2T 4
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AN 75 B HE KO T BB B A BR A 51k
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HAZY-EXI DN
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B K5 24%, ARIZEBIA e R K2
SE (B 2), Mer . AR L 28 2K
A2 P2 15,5, 12,3, 17.3 t/hm®, 3 Fil
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Tab. 3 Analysis of nutrient input and yield of farmers at different levels

LB

APLEBA &

JEAFEHA

g A Fertilizer input Amount of organic fertilizer in- Total fertilizer in- }i%
Farmers classification amount/(kg-hm ) put/(kg-hm?) put/(kg-hm) /(:{}1;::}2)
N P K N P K N P
IR 263 129 407 198 62 121 460 191 527 15.5
AR LE TR 292 117 409 202 67 114 487 182 519 12.3
JIN BRI 426 167 594 285 78 131 681 236 711 17.3
42 [ 7 AR 297 64 246 21 6 16 318 70 262 12.3

23 REHHFSFEREBIVRITH
W, AR A B, HIIR AR
AR 365, 377, 542 kg/hm®, FRAMFIHACR
(NUE) 4358 34%. 21%. 27%. 3% E7548 5
Ao oWEL R EARE NN 222, 107,
220 kg/hm’, FR4P%LH (NUE ) 5331 30%. 33% .

30%", SeEMI, WA . B RS
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Fig. 2 Boxplots of yield levels of different operators
of litchi in Hainan
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Tab. 4 Analysis of nutrient balance efficiency of farmers
with different management levels

WiH Win-Win Win-Lose Lose-Win Lose-Lose
Item (n=2) (n=8) (n=20) (n=134)

WA (ERRASE)
LA &/ (kg-hm ™) 201.2 516.7 115.93 300.8

FHHUEE/(kg-hm?)  149.2 288.5 77.2 223.9
L 2 =

ﬂi“*’%/\éﬁ 350.4 805.2 193.1 518.0
/(kg-hm™)

P 57

ﬂ%%“'f' (RS 254.8 247.1 122.7 107.4
/(kg-hm™)

BERBA/(kg'hm?) 956 558.1 70.4 410.5
H 1 2

AR 2.7 0.6 12 0.4
/(kg-hm™)

FEE/(t hm?) 33.6 32.6 15.8 13.7

Horp 1.2%A894¢ 7 40 F Win-Win; 4.9%1)4&
AbF Win-Lose; 12.2%14& F' 4 F Lose-Win;
81.7%14% 1 &b F Lose-Lose( & 3 ). 4bF Win-Win
Bge PR /AN P RER, P ABRERN
95.6 kg/hm®, P-4 50 A ™ H Bl 254.8 kg/hm”,
b F Lose-lose M PP FHRBREN
410.5 kg/hm®, A3 AN 107.4 kg/hm?,

A= th/(kghm2)

- oo
Lose-Win ? é - o0y
RELA/ (kghm™2)
i Sk FR AR RS TR I AL A Y AR 2k
s TN N M N R L S T | = W
Arrows indicate the target route of the sustainable nitrogen

management. Dashed lines indicate the target N surplus and
N production.
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Fig. 3 Evaluation of nutrient management level of
litchi farmers in Hainan
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Tab. 5 Soil fertility of different types of farmers in Hainan litchi orchard
65 Index <1000 #& (n=17) 1000~2000 ¥k (n=13) >2000 £ (n=5) F P
pH 4.92+0.30 4.77£0.28 4.69+0.10 1.838 0.176
BT /(g ke ™) 2.81+0.24 2.67+0.19 2.57+0.11 3.214 0.053
LR N(gke™) 0.69+0.10 0.60+0.16 0.72+0.26 1.738 0.192
TRf &L/ (mg-kg ™) 83.19+10.64 78.64+8.21 73.19+13.53 2.042 0.146
A /(mgkg ™) 2.74+2.55 1.17£1.05 1.01£0.68 3.098 0.059
A/ (mg-kg ") 92.16+26.73 107.25+27.92 94.33£19.01 1.267 0.295
A /(mg kg ™) 291.41+107.82 346.52+103.45 287.29+58.72 1.255 0.299
T (mg-kg™) 48.03+21.98 37.87+14.16 51.45+43.79 0.919 0.409

FEl 2 5.5~6.5, AHASTHUE 2 mir ROBF o Bcdi ), 4n
AR b R R I E— D Rk F, BB
HH LAk 75 A5 el - 398 o il P 1o oA R 284 T 1 31
i, HiF 2R SSEEEPESE
A SR SCHERG g, DT i 25 B X A
RO ARSI TR P R 7 A
+HEER . 2T E R, 2lEERs, 5
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