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Abstract: The present work aims to provide references for differentiated nutrient management of litchi cultivars, and
enhance the cultivation promotion of the new quality cultivars via clarifying the differences in nutrient content, nutrient
transfer capacity and nutrient accumulation in different parts of litchi fruits among the main and the new quality culti-
vars in South China. A total of 73 litchi fruit samples belonging to 25 main and new quality litchi cultivars were col-
lected from 29 litchi orchards in South China. The contents of 12 nutrients in pericarp, flesh and kernel of litchi fruits
were determined to compare the discrepancies in nutrient transfer and accumulation among cultivars. Further, the types
of nutrient accumulation in litchi fruit were categorized through cluster analysis. The results show that, most cultivars of
litchi had the highest K content in the pericarp and the flesh, whereas the highest N content were observed in the kernel.
The average transfer factors of P, S, Fe, Cu and Zn from pericarp to kernel ranged from 1.09 to 1.58, with strong transfer
ability. N, K, Mg, B and Mo had medium transfer ability, with the average transfer factors within 0.53-0.99. The aver-
age transfer factor of Caand Mn was only 0.35 and 0.481 respectively, with relative low transfer capability. With regard
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to the transfer capability from pericarp to flesh, N, K, Mg, S, Fe, Zn, B and Mo were figured by average transfer factors
of 0.49-0.87, and Cu and P by high average transfer factors (5.91 and 1.32). However, Ca and Mn were characterized by
extremely low average transfer factors of 0.069 and 0.112, respectively. Among the 25 cultivars, the content of Ca, Mg
and Mn in Xiantaoli peel was higher than that of all the other cultivars, which was 6.13 g/kg, 3.34 g/kg and
233.52 mg/kg, respectively. Moreover, the ability of the three elements transferring from peel to kernel or flesh was
lower than that of all the other cultivars, leading to excess accumulation in the peel. The requirement of N and K in 25
litchi cultivars was categorized into seven types: low N and high K, medium N and low K, medium N and medium K,
medium N and high K, high N and low K, high N and medium K, high N and high K. The accumulation of Ca, Mg, B
and Mo was divided into three groups including the low-, medium- and high-types, respectively. Ca and Mn were diffi-
cult to transfer in litchi fruit, being an obstacle to the development of litchi fruit. Conclusively, the nutrient accumula-
tion of litchi fruit is cultivar dependent, therefore, elaborate nutrient strategy for litchi can be made to meet the nutrient
demand for fruit development. The fertilization strategy for the new quality varieties of litchi can be referred to the tra-

ditional cultivars belonging to the same nutrient requirement type.
Keywords: litchi; fruit development; nutrient transfer; nutrient accumulationr
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Tab.1 Main and new quality litchi cultivars

in South China
%5 No. fhFh Cultivar %5 No. s R Cultivar
1 (EHUN 14 Bt
2 R 15 EEIN
3 Xt 1M 2% 16 Jeh ok
4 Ml 17 I 24
5 i KW 18 37
6 EiNEEAR 19 EE 37 S
7 BrERE 7 20 KA ER
8 FEE T 21 MR AR LT
9 o5 22 fiiEs
10 JEE 23 Hegg
1 B 24 e
12 Bk 7, 25 BHLLT
13 SEE
1.2 FHik

B35 B R SREAR T VRIS, FHROK 48 17K 47
SRR RRMRE, RE 3 HAEA, 7E
105 ‘CA7 0.5 h )5, 7E 65 CHET, Jfid % T/
L, WEKS SR, BT REAR R L S
e P R M, M N, P, K, Ca, Mg,
S. Fe. Mn. Cu. Zn. B. Mo EH oL & &,
BAEANME 3 REZ., A N &M
H2S04-H,0, TH it —8IL [ ZEE o BUGER /- FEA
FH HNO3-HCIO, JH 7, AW P Sra AP
EEIE, HER K &8I ETENE,
MW Ca.Mg.Fe.Mn.Cu.Zn & &{#i /i ICP-OES
ME, B, Mo & i 1IcP-MS sz,

1.3 HiEAIE

TR LR MR B R R s R R R =
RANERZR IR SRR IR a8 R
i FH Excel Zk {4 9E4 7353, FH Origin Pro 42 A,
i SPSS 24.0 #AFHEATRIE T, HEA MR
I3 T i N BT REAS B AT 4 (E .

2 HBREHH
21 HREEFHEE

W 1 Pos, AR R ECR R SR
—EZS. W Alkas FE 3 AN FR R B

LN TR S E&Em, 2nlh 1245, 1244
11.20 g/kg ( & 1A ); H4y 21 ANaFhR Ll K
SR RE, HPREaRL RN K SRS
(24.03 g/kg ). 25 i A b ISR BRI B2 11 P 75 &
i (1.76 glkg ), IRE AL (0.84 glkg ). R &%
Ca &t DMIBkT: & (6.13 glkg), 15 EE7,
A% (2.00 g/kg) (& 1B), Mg & & LUHIdk7s,
e (3.34g/kg), TSR RA%, A 1.59 g/kg.
HBERIR Y S & s (144 g/kg), TSk
fik (0.74 gikg ). HEBRFIG % 14 NRFR K
) Mn JCER & &g s T HARME TR, Hpalibk
I BB Mn B e ik 233.52 mg/kg (] 1C ),
TR CRING . b, BBIR. KRERELE 6
AR Mn & 8#T Fe &, Fe @D
SAIRFE N (56.29 mg/kg ). Cu DAl ZE 1 5t
7 (15.40 mg/kg ), #i#A WAL (4.22 mg/kg ).
R Zn 5N DL R RE 7 ds (138.61 mg/kg ),
fitA ek (8.82mg/kg) (& 1D ), R}z B & i
AT 10.64~29.48 mglkg Z 8], Hrh Sid 4,
5t 75 Bk o Mo J& 75 BOR Bz & i AR 52 43 0T
£, 25 MM AR KR Mo & EFE 0.120~
0.260 mg/kg =[], Hrgnt | STaterfsgsd 34
a2 Mo & i {3l 0.120 mg/kg.
22 HERERFSEE

AN SR RS o B i WL 2, SRR
mit . BEEAL RS HEESRRICL 6 AR
B K S iie, 1E 9.67~13.77 glkg ZJa] (& 2A ),
HAy 19 NEFPREZ L N S il , Hbid FEr
N & (12.37 g/kg ), /K itEkEAR (9.01 g/kg ),
FESERI L B 1Y P & i f i (1.67 g/lkg), FRKMER
ik (0.75glkg ). MilIEZS | KEAKL . 2r2b . FREIRM
KRR 5 AN SR RAZ ) Ca & (2.12~2.60 glkg)
=T Mg & (8 2B ), Higx 20 S EL AU Mg & &
m T Catrim, LURFMER M (2.71 g/kg), i
Ak (1.18 g/kg). MR S &M
(256 g/kg ), Ak (0.83g/kg ). H:M ., &F
S ANEZR | ORRORNE . FF LR R R 6
FhAREA Mn &8 (29.69~60.17 mg/kg) KT Fe
S, KA 1900 Fe 58 E T Mn & & (K
2C). HEREK Zn & 2R E K K
(14.98~62.85 mg/kg ), BEERH Zn &t .
HER S AR Th IR AR AR B B S Cu & i
tHiE (K 2D ). HIFR2i ki Cu S s
(26.52 mg/kg), Fit# AL (7.35 mg/kg ); %¢
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Fig. 1 Nutrient contentsin litchi pericarp of different cultivars
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Fig. 2 Nutrient contentsin litchi kernel of different cultivars
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Fig. 3 Nutrient contentsin litchi flesh of different cultivars
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Tab. 2 Transfer factors of nutrient elements from pericarp to kernel in different litchi cultivars
Al Cultivar N P K Ca Mg S Fe Mn Cu Zn B Mo
H bk 1.18 0.99 0.55 0.38 0.97 1.16 1.07 0.416 1.52 1.30 0.42 0.85
ieF5 0.99 1.20 0.51 0.24 0.93 1.46 1.32 0.383 1.57 211 0.75 1.39
X W 7 1.02 0.88 0.39 0.46 0.85 1.03 1.20 0.231 1.62 1.28 0.60 1.17
fily 7 1.00 0.62 0.13 0.52 0.90 1.02 1.36 0.577 1.24 1.86 0.68 0.63
i KW 1.07 0.72 0.28 0.85 1.13 1.20 1.33 0.769 1.44 231 0.45 0.75
I b L4 1.03 0.77 0.31 0.66 1.05 1.27 1.48 0.576 2.03 1.76 0.46 1.00
HERE T 0.97 1.67 0.74 0.15 0.94 1.21 1.31 0.259 1.68 0.77 0.84 0.49
L X% 0.90 1.13 0.35 0.63 1.26 1.52 1.32 0.779 1.32 0.96 1.07 0.78
=) 41 1.15 1.84 0.61 0.20 0.96 1.46 1.00 0.310 1.47 0.80 1.03 0.86
JEHE L 0.97 1.47 0.50 0.23 0.71 1.14 0.87 0.296 1.39 0.94 1.10 0.90
HIRE 1.07 1.54 0.55 0.10 0.85 1.27 0.63 0.437 1.57 0.79 1.06 0.75
ez, 0.93 1.29 0.96 0.12 0.49 0.97 1.57 0.089 1.69 0.74 0.75 0.28
1 1.01 111 0.78 0.25 0.73 0.91 0.98 0.239 171 1.77 0.77 0.60
s 0.85 111 1.18 0.12 0.67 0.81 0.72 0.094 1.39 0.57 0.87 0.63
EXA 0.98 1.16 0.90 0.13 0.53 0.83 1.30 0.169 1.44 0.45 0.68 0.54
e Pkl 0.88 0.72 0.48 0.47 1.21 2.26 1.76 0.461 1.70 1.95 1.13 0.55
(LS 0.97 0.89 0.49 0.47 0.96 0.75 1.01 0.510 1.67 1.66 1.03 0.59
3 1.02 0.93 0.47 0.51 1.30 1.03 1.42 1.304 2.19 2.15 1.30 1.26
BEET 37 0.87 0.53 0.33 0.55 0.99 0.99 1.35 1.570 1.79 3.18 0.82 1.37
K IR 0.81 0.81 0.29 0.69 1.24 0.93 1.13 1.157 1.46 1.36 0.66 0.98
Y [gAN 1.01 1.05 0.38 0.33 0.77 1.08 131 0.580 1.55 1.33 0.51 1.05
ik 0.97 1.33 0.54 0.11 0.51 1.17 1.11 0.092 1.74 2.04 0.64 1.15
sk 0.93 1.20 0.62 0.21 0.86 1.41 1.39 0.333 1.32 1.55 0.62 1.06
EL 1.05 1.01 0.41 0.28 0.75 1.03 0.87 0.253 1.58 1.32 0.62 1.39
iy GEal 114 1.26 0.57 0.15 0.58 1.14 1.28 0.144 1.39 1.19 0.53 1.13
¥E 0.99 1.09 0.53 0.35 0.89 1.16 1.20 0.481 1.58 1.45 0.78 0.89

SR R B A B 0.069 AT 0.112 (55 3).
AN PR ZE R . SR TC R IR RS
BERAMBENIBAERRZES. W, N NERER
B RN R s (1.42), R ALK
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Bhe I ARt ER ,, %% 25 T 0.033~0.141
ZI, DURE L m, millidkss . Mg 56
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B Y fE Sy A XS B ( 0.97 ), MiRAS£L A% ( 0.34),
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Tab. 3 Transfer factors of nutrient elements from pericarp to flesh of different litchi cultivars

A Cultivar N P K Ca Mg S Fe Mn Cu Zn B Mo
[Z2'N 0.72 1.09 068 0054 048 0.72 091 0116 (093 053 0.39 0.40
(R 0.70 1.12 081 0107 035 0.89 152 0075 149 066 0.48 0.68
A 0.81 1.15 057 0071 053 0.74 122 0074 438 055 0.44 0.96
il 2= 0.69 0.81 037 0072 029 0.50 064 0060 085 041 0.37 0.27
S 0.79 1.17 0.80 0091  0.40 0.74 139 0105 o080 055 0.39 0.33
He b 4T K 0.81 1.21 064 0045 041 0.78 132 008l g4 o051 0.38 0.68
HERE 1.06 1.99 110 0066  0.83 1.12 128 0143 799 057 0.79 0.55
R 0.80 1.46 065 0138  0.92 0.89 074 0190 569 043 0.71 0.62
5% 1.11 2.03 075 0104 076 1.11 111 0165 2073 098 0.76 0.87
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L 57 0.62 1.03 1.06 0033 022 0.61 098 0020 320 047 0.46 0.26
P 0.78 1.20 094 0056 037 0.52 052 0052 401 1.11 0.57 0.52
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BEEA 0.76 117 099 0063 034 0.48 079 0090 516 053 0.47 0.52
i 0.61 1.05 0.88 0053 037 0.54 108 0040 177  oe8 0.64 0.48
I8 4% 0.66 0.96 083 0056 034 0.62 050 0057 638 085 0.59 0.62
=20 0.77 1.01 079 0046  0.39 0.78 059 0140 257 069 0.64 0.87
M TR 0.65 0.96 076 0047 057 0.49 062 0165 412 087 0.36 0.81
K Bk 0.61 0.85 069 0062 070 0.41 055 0158 390 049 0.36 0.70
i3l ¢an 0.74 112 0.76 0.058 0.35 0.86 0.85 0.140 3.93 0.70 0.34 0.89
ikl 0.84 1.30 066 0052  0.38 1.05 o8 0100 1609 214 0.58 1.20
H4k 0.76 1.15 071 0077 052 0.82 080 0281  2@1 1.46 0.49 0.94
B 0.79 1.23 069 0048  0.38 0.79 047 0043 735 063 0.41 0.98
8 EAN 0.94 1.22 062 0067 044 0.93 091 0064 308 089 0.42 1.08
M 0.82 1.32 079 0069 049 0.77 087 0112 591 075 0.54 0.71

Fefie itom. P MR ER AR EBEE N
Prgad, Cu MR E R A ML RE S, R
B 2 SR 5L AL BE 1 A T FRAIG

25 AEHEMmMRIFFS BFREHE

251 RENK ZBRBESH MHERLN,
P. K EHEHITRIESIE, T P REHELA
T N ALK BEE, MELIE B R IX 5,
I, A AN ] S AR A2 N K BB E T B2k
GYHT e R HTEE T A, AR 25 AN 7 R R
GO TR, B LERENIRN & K BRAL,
FKARER . MHRRLT 5350 3 A Al BEISE AN
K. N SF 2R G405 H(329.3+15.1) . (165.1+
4.4)g/100 kg, K/N RN 1.99, 55 2 J5RE R
NIE K SFURL, A SRoRnl . ek, k. &
S5 WL MEREL 6 MR, N. K SEE 2R
B4R (176.2411.1) . (194.3.+14.3)g/100 kg, K/N

SMI N 110, 5 3EH N N h K E2RE,
XGHEZS - ANEZERAIMES 3 AmFh, N K 5
FHE /M9 4 (189.4+5.9) . (231.8.4+10.5)g/100 kg, K/N
S 122, 4K T N &K ZRAE, 4
TEREN. M. TR, 2 MR2K 5
A, N K 3 BB & 558 (177.2£10.6) |

(288.6+10.6)g/100 kg, K/IN ZFfH 1.63, 5 5
KR Am N K ZRA, (AR 1A,
N. K Zf&E55%]0 210, 168.39/100 kg, K/IN £
TR 0.80, 5 6 5RHE i N b K 2RA, G5k
WAp . IR ERE B 4R, N K R
SR04 (213.2£9.9) . (268.3+15.3)g/100 kg,

KIN 2R R 1.26, 55 7 K58 0 N & K 2808,

FERA . HESMRACL 3 AN, K SFH R
M (380.8+19.1)g/100 kg, N F ¥ ZH & K
(222.4+14.3)g/100 kg, K/N EFL L] h 1.71( K 4 ),



1162 o AE A F AR

% 46

N K A

i IHj N KA
| mNER

AR N R K 2

e :
HHigar EgiﬁﬁgKﬁ

0 5 10 Is 20 25
B4 FEHEMRMELNIK FHRRBEIN

Fig. 4 Cluster analysisof N and K nutrient accumulation
typesin different litchi cultivars
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Fig. 5 Cluster analysis of secondary and micro-nutrient accumulation types in different litchi cultivars
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