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Nutrient accumulation characteristics of main litchi cultivars
and their relationships with soil nutrients

YAO Lixian', ZHOU Changmin', HE Zhaohuan’, LI Guoliang’, YANG Baomei’, BAI Cuihua'
(1 College of Natural Resources and Environment, South China Agricultural University,
Guangzhou 510642, China; 2 Institute of Agricultural Resources and Environment,
Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: [Objective] To understand the parameters of nutrient requirement for fruit-bearing plants of the main
cultivars of litchi (Litchi chinensis Sonn.) and the relation between litchi plant nutrient and soil fertility, and supply
the basic data for nutrient management of litchi. [Method] Ten plants from ten litchi main cultivars including

‘Feizixiao’ , etc, with medium to high fruit yield and approximately 15 years of age, were excavated at fruit
harvest in the main production areas of South China. The biological characteristics of these plants were examined.
Moreover, leaf, fruit, trunk and root samples of ten cultivars were collected to investigate the nutrient accumulation
and distribution in various parts of litchi plants. The relations between tissue nutrient contents in litchi plants and
soil nutrients were calculated. [Result] The aboveground biomass of these trees ranged from 158.2 to 344.9 kg.

Fruit yield per tree varied from 38.4 to 101.8 kg and accounted for 18.0%—38.1% of total biomass of the
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aboveground part. Litchi leaf contained the highest nitrogen (N) content, while trunk had the maximum calcium

(Ca) or N content. N or potassium (K) was detected with the upmost content in epicarp, endocarp, pulp and seed,

whereas Ca commonly dominated in root. Molybdenum (Mo) was undetectable in various parts in some cultivars.

Based on the yield of 50 kg fruit, N, P, K, Ca and magnesium (Mg) accumulation of litchi aboveground part was
811.9, 86.4, 586.0, 792.5 and 112.8 g respectively. And 114.5 g N, 14.4 g P, 105.1 g K, 21.6 g Ca and 12.5 g Mg
were taken away with 50 kg fruit harvest, which amounted for 15.8%, 18.9%, 20.2%, 3.4% and 12.6% of total N,

P, K, Ca and Mg nutrients accumulated in the aboveground part of litchi, respectively. Foliar K, Ca and Mg

contents had a significantly positive correlation with soil available K, Ca and Mg contents respectively (P<0.05),

whereas the other forliar nutrients were not closely related to soil nutrients. [ Conclusion] The nutrient removal by

fruit harvest and pruning is the lowest nutrient addition amount to maintain soil fertility and healthy plant growth

for the next year. Soil available K, Ca and Mg contents can be used to predict K, Ca and Mg contents in litchi

leaves. Application of Ca, Si and Mo in litchi is recommended to be further investigated.

Key words: litchi; biomass; nutrient requirement; leaf nutrient; soil property
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Table 2 The biomass and percentage of various upper parts of main litchi cultivars

R H57 Fruit M F Leaf T Trunk AN ke
Cultivar EWke  HAW% AWEke A% EWEke  BEOH% Total biomase
Biomass Percentage Biomass Percentage Biomass Percentage
12724 Feizixao 61.5 25.4 19.7 8.1 161 66.5 2422
Bk Guiwei 525 31.8 24.6 14.9 88.2 53.4 165.3
KT % Dadingxiang 38.4 243 26.8 16.9 93.0 58.8 158.2
IR E Ziniangxi 53.8 21.0 34.0 13.3 167.8 65.6 255.6
i Heiye 773 22.4 46.4 13.5 2212 64.1 344.9
224 Lanzhu 101.8 38.1 30.8 11.5 134.5 50.4 267.1
A ¥E 2 Baitangying 46.8 18.0 24.1 9.3 188.8 72.7 259.7
I8 Baila 66.3 212 31.4 10.1 214.2 68.7 311.9
YR Huaizhi 68.5 22.4 41.0 13.4 196.5 64.2 306.0
BB FE AT 80.6 26.4 27.2 8.9 198.0 64.7 305.8
Shuangjianyuhebao

D AMTASRE, AL EY T LR EREEDTHE L

1) The biomass was fresh weight, and the percentage was the biomass ratio of various part to total aboveground part
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Table 3 The contents of nutrients in various parts (dry weight) of main litchi cultivars w

%43 Nutrient A Leaf  # Trunk #R Root SNSRI Epicard W Endocarp A Pulp  FF Seed
N/(g'kg™) 17.4+1.4 5.7+£1.9 3.7+0.6 11.5£2.4 13.0£2.6 10.7£2.0  11.1£1.2
P/(gkg ™) 1.0+£0.3 0.7+0.3 0.3+0.1 0.9+0.2 1.94+0.6 1.5£0.2 1.4+0.2
K/(g'kg™) 11.54£9.2 4.3£1.6 1.9£1.4 9.3£2.9 13.9+5.7 10.7£2.9 7.3+£2.7
Ca/(g'kg™) 9.5+2.7 7.7£3.0 3.9+1.2 6.2+1.6 5.5+2.3 0.6+0.9 1.3£1.0
Mg/(g-kg™) 2.5+0.9 0.8+0.3 0.5+0.2 2.0+0.6 2.2+0.5 0.8+0.1 1.3+0.3
S/(g'kg") 1.5+0.4 0.5+0.1 0.5+0.2 0.7+0.2 0.9+0.3 0.7+0.2 0.9+0.3
Si/(g'kg™) 4.0£2.1 0.7+0.5 1.1+0.7 0.8+0.6 1.1£1.0 1.0£1.0 0.8+0.8
Cu/(mg-kg™) 7.4+2.3 6.8+£6.9 2.9+1.5 19.3+28.1 11.2+£7.5 9.0+2.8  10.5+2.9
Zn/(mg-kg ") 29.9+9.4 10.3+5.6 6.8+7.4 20.2+5.3 23.4+5.4 15.7+4.5  24.4+7.1

Fe/(mg-kg™") 160.3+33.7 102.5£70.8  217.0+150.0 41.3+15.1 49.3£19.0 39.5+£38.2 35.8+14.1
Mn/(mg-kg ") 187.8£154.9  26.5+18.1 14.5+7.8 70.6+43.2 74.5+48.9 7.6£3.6  19.2+£7.8
B/(mg-kg ") 17.5£3.9 7.8+2.7 7.6£3.0 15.9+4.7 22.143.6 73+3.1 142494

Mo/(mg-kg™") 0.66+1.14 0.09+£0.18  0.22+0.39 0.11+0.12 0.09+0.10 0.03+£0.04  0.12+0.09

ERAG AR A Ca B iERaE, PEOIN &
B BRI P B S &, 1X 5 Menzel 45 A0y
I KB 73 IR o AE I P b B B s 85 SR AR i
THEM R SR AFRNEREEY, AR
HAFEEE M IR S Bt w] k.
23 Hit EERETFSRRE

PAAE7 50 kg SRS, 572 15 324 b A it b & B

A NP K B2 E 5514 811.9. 86.4 F1586.0 g,
Ca. Mg. S A1 Si 7371124 792.5.112.8,66.0 F1 117.6 g,
Cu. Zn,Fe.Mn f1 B 7354 0.98. 1.44, 11.58,
4.79 f11.02 g, Mo M|~ 24.41 mg, 7745 RF LA
N:P:K:Ca:Mg:S:Si A 1.00:0.11:0.72:0.98:0.14:
0.08:0.14(3& 4). W3k 50 kg RsLaiEFR o EAN
1145g.P144g.K 105.1 g.Ca2l.6 g. Mg 12.5¢g.S

R4 E50 kg REFR ERRATERRNFTE

Table 4 The accumulations of nutrients in aboveground parts of litchi plants to yield 50 kg fruit m
4 PRI Fruit i F Leaf - Trunk 41t Total
Nutrient TG T R I 115 [ I 3 1
Range Mean Range Mean Range Mean Range Mean
N/g 95.4~135.1 114.5+12.8 124.9~428.3 237.2+106.9 126.6~825.1 460.24225.0 403.0~1156.4 811.9+298.3
P/g 12.4~17.2 14.4+1.6 6.1~41.5 14.6+10.0 14.6~89.1 57.4427.4 38.5~145.9 86.4+34.5
K/g 68.4~169.8 105.1+£31.5  48.3~829.8 176.2+232.2 117.0~619.3 304.7+146.2 233.7~1140.7 586.0+259.2
Ca/g 12.7~42.0  21.6+8.2 54.3~322.3 135.1£86.5 170.0~1124.4 635.84354.8 257.2~1318.2 792.5+421.3
Mg/g 9.3~14.1 12.5+1.6 10.1~79.1 35.7423.0 24.3~147.9 64.6+37.1 48.1~218.8  112.8+54.7
S/g 4.5~11.3 7.7£2.3 9.9~22.2 18.743.7 22.1~57.5 39.6+11.4 37.2~82.0 66.0+14.7
Si/g 0.5~28.0 10.4+10.1  11.2~158.6 61.4+£51.6 4.9~121.6  45.8+£32.7 36.1~281.4  117.6£76.0
Cu/g 0.05~0.48  0.16+0.13  0.06~1.32  0.34+0.51 0.10~1.76 0.48+0.54 0.26~3.37 0.98+0.99
Zn/g 0.13~0.94  0.27+0.24 0.21~0.89  0.40+0.22 0.19~1.58 0.77+0.37 0.74~2.27 1.44+0.44
Fe/g 0.23~1.76  0.55+0.50  0.84~5.04  2.33%£1.30 1.41~29.25 8.70+£7.75 3.08~31.04 11.58+7.41
Mn/g 0.08~1.10  0.33+0.29  0.60~5.76  2.22+1.75 0.47~5.21 2.24+1.84 1.24~10.51 4.79+3.18
B/g 0.07~0.37  0.14+0.08  0.12~0.38  0.23+0.08 0.29~1.54 0.65+0.41 0.54~1.85 1.02+0.42
Mo/mg 0.0~1.61  0.63%+0.58 0.0~35.55 8.36+13.39 0.0~60.34  15.42+25.14 0.0~81.96  24.41+37.50




ER ] RN, S: 7B R Rl A IR AR S IR ) KRR 45
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53.5% F11 60.5%, 1l Mo /& 7E A T H 43 e b 431 e A
M7 9 A 21.0%. Bl 5 sl 3R 77 & 1 2% Fh 9%
3 o5 M b SR A 7R o 5 2 1 BB 43 3 A N 15.8%
P 18.9%. K 20.2%- Ca 3.4% Mg 12.6%. S 11.1%. Si
10.3%- Cu 8.6%- Zn 8.2%. Fe 23.8%. Mn 20.3%. B
15.1% F1 Mo 23.8%. X T % B 55 A 7= 48 8 55
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W B A IR A 20 1 BB AR IR 5 1 50%,
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Table 5 Nutrient distribution in various aboveground parts of main litchi cultivars %
54 HSE Fruit I Leaf FF Root
Nutrient i T b Sy Ju -4
Range Mean Range Mean Range Mean
N 10.1~23.9 15.845.3 18.5~44.7 30.0+9.0 31.4~71.3 54.1£11.7
P 1.3~39.7 18.9+11.0 10.7~28.4 16.9+6.3 33.8~74.1 63.4+13.2
K 8.1~34.1 20.2+7.7 14.4~72.7 25.6x17.4 19.1~72.0 54.3£15.8
Ca 1.4~5.8 3.4+1.7 8.9~28.1 18.0+6.9 66.1~88.3 78.7£7.4
Mg 1.1~20.8 12.6+6.3 17.1~51.4 30.4+10.3 40.6~67.7 56.3+10.1
S 0.4~17.0 11.1+5.0 22.4~36.1 28.7+4.0 51.9~70.1 59.4+5.6
Si 0.6~37.4 10.3+12.5 22.0~94.4 48.2421.3 5.1~75.6 42.1+20.6
Cu 0.9~26.7 8.6+8.8 4.8~46.7 25.3+14.8 45.4~94.2 68.5+17.5
Zn 3.2~20.8 8.2+5.5 13.9~63.4 47.1£16.0 15.9~81.8 45.0+17.9
Fe 6.4~75.7 23.8+21.5 6.2~66.5 27.3£16.8 15.4~85.8 48.0+19.4
Mn 9.1~69.9 20.3£17.7 16.0~43.4 27.1+8.8 14.1~71.1 53.5+16.5
B 5.5~44.1 15.1£11.3 11.3~36.8 24.2+8.5 35.0~83.2 60.5+15.4
Mo 0~64.5 23.8+24.5 0~72.6 45.0+24.2 0~80.1 21.0£31.6

25 HEWMAERSLERTXAR

AW FEHTFH B 10 N Z 805 s T s e
{HX 10 AN g Rl iz B 56 2 kel +
B A (1) A AR AR SR AT, AR EFR Fe AN
S FrEEm AL, HAL IR B T R RS =K
o KT AR A RS FRAL IR & B S H A
SRR S A 85 R (R 6) Wi, B K
Ca. Mg &5 A% K. Ca. Mg & & 2 535 IEH
Ky WTF Ca FEETIHEAM Ca HREEEF IEHK;

W& Cu B85 TIEA R Cu &8 BB EHIEMK, S
REANARZ Fe 585 LA Fe SRR
B2 IEAHSG: A P A Cu & &5 LA
P I Cu & E R REFEIMK M1 P S ES LI
P EEERENMNK, Fe &85 HIEAHR Fe
R LA HA A AL AR IR S RS I
ARG & RARI M EHEYI R AR HIal I, BR
IR B KB AR, (H35 B FrER K Ca Mg
SMRRER > IR0 & B S TIRA RO R Z BV R R .



46 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

41 %

®6 BRI TIRAYFNLESHEAFRMLF S EH) Pearson X RE"

Table 6 Pearson coefficients of soil available nutrients and nutrients in various parts of litchi plants

TIRAHIRY A W SR B PR Bz A iy

Soil available nutrient Leaf Trunk Root Epicarp Endocarp Pulp Seed
N 0.525 0.394 0.428 —0.035 —0.093 0.114 —0.073
P 0.143 0.580 0.491 0.162 0.450 -0.634 -0.602"

K 0.636" 0.071 —0.162 0.086 0.308 —0.106 —0.046

Ca 0.627° 0.733" 0.380 —0.206 —0.224 —0.329 —0.246

Mg 0.669° 0.566 0.562 0.049 —-0.259 —0.288 0.351

S 0.137 —0.452 —0.245 —-0.077 —0.142 —0.032 —0.011

Si 0.416 0.129 —0.328 0.067 —0.003 —0.033 0.223
Fe —0.111 —0.250 —0.368 0.605° 0.800" 0.126 0.732°

Mn —0.480 0.391 0.535 —0.390 —-0.327 —0.345 —0.328

Cu 0.242 0.107 0.689" 0.064 —-0.017 -0.634" —0.505

Zn —0.180 0.269 0.044 —0.366 —-0.173 0.540 0.213

B —0.131 0.040 0.249 0.173 0.261 —0.024 0.204

Mo —0.274 —0.281 —0.151 —0.294 0.025 —0.305 0.399

1) “*7 Fa “#x” 53] % 70.05420.01K-F 89 2 F A8 %

1) “*” and “**” refer to significant correlations at 0.05 and 0.01 levels, respectively
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