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WE: [ BM ] #8L Litchi chinensis Sonn.) M H 1E 2R BIFHATEDY, IAERRSVE AR LE RBAL . B
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SRR, (R ] W FERAE AW i S & Fh 3243 (Ca Bil5h) RIS FTPIRAZ . AR (55.2 +
7.8) kg/tree HYF=HE, FERRIC FEETHIZERRY (39.78 +£2.60) kg, FkAY BRI/ N (259.5+28.4) g, P(28.3
26)g. K(186.5+19.6)g. Ca(41.6+92)g. Mg(36.1+4.7)g. S(12.4+36.1)g. Zn(316.8 + 53.4) mg. B (201.1
+£29.0) mg 1 Mo (1.4 £ 0.3) mg, WTFEAERM N, P, K. Mg, S. Mo F4r&#k A TR, 67.5% 1
Zn F120.2% 1) B 3K [ RRAY . (B2, REHWI Ca fE 155, 0 HLImAETE LR S25E8 Ca BEE. 0 T8
WS N, P, K, Ca, Mg F52r ZRHILHIZE 1 : 0.11~0.12 : 0.72~0.75 : 0.16~0.44 : 0.13~0.14 Z ], fEH
FEBIH 12013 0 1.06 1 0.16 : 0.12, [ S5 ] AETER RSB E IV, WIRBRARZ: R Ca. Zn,
B4b, HARWBHABLIR Y. B BHM N, K, Ca, Zn. S FR4rFA4HEA 1B F LI I IRHA i, 1 P
Mg. B. Mo WISk H T4 — 5 R FR 5% . SUECH BN R 2 B e M DG 8, WSR3 & ) 2
filt, RS WAEMENE S DR IE . BN R AR AR B LU AU &, RIS EBLUG Ly .
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Annual nutrient demand for the growth of autumn branch, spica
and fruit in litchi

YAO Li-xian', ZHOU Chang-minz, HE Zhao-huan’, LI Guo-liangz, BAI Cui-hua'
( 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: [ Objectives ] Autumn branches generally sprout after fruit harvest and act as bearing base shoot in
litchi (Litchi chinensis Sonn.). Fertilizer is often applied only after the flowering and fruit setting in the practice,
which is not good for the breeding of fruit bearing shoot, and might negatively impact the flowering and fruit
setting of litchi. Annual nutrient requirement by annual growth of autumn branch, spica and fruit in litchi was
investigated in this work to supply basis for nutrient management in litchi. [ Methods ] Feizixiao, the most
widely grown litchi cultivar in China, was chosen as tested materials in this study. Autumn branches of litchi tree
usually sprout twice to three times every year, and only the last sprouted branches bear fruits. Nine litchi trees
(Feizixiao) were chosen to harvest for sampling treatments and each treatment with three trees. All the samples of
the autumn branches, spicas and fruits were collected in the stages of last autumn branch maturing, flowering and
fruit swelling, respectively. The biomass of the trees was weighed and the nutrient concentrations in different parts

of the trees were determined. The nutrient accumulation and transfer through the litchi tissues were calculated.
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[ Results ] The biomass of the last branches and their nutrient accumulation approximately equaled to the sum of
the first and the second ones. For formation of (55.2 £+ 7.8) kg/tree of yield, about (39.78 £ 2.60) kg of autumn
branches were needed to be produced, and the corresponding nutrient accumulation was N (259.5 + 28.4) g, P
(283+2.6)g, K(186.5+19.6) g, Ca(41.6 £9.2) g, Mg (36.1 £4.7) g, S (12.4+36.1) g, Zn (316.8 £ 53.4) mg, B
(201.1 £29.0) mg and Mo (1.4 = 0.3) mg. All of the N, P, K, Mg, S, Mo, 67.5% of Zn and 20.2% of B
accumulated in the spicas were transferred from the last autumn branches. Ca was not efficiently taken up by the
last branches and then delivered to the spica and the fruit. N, P, K, Ca and Mg accumulated in the autumn branch
and the spica with the ratio of 1 : 0.11-0.12 : 0.72-0.75 : 0.16-0.44 : 0.13—0.14, and in the fruit with the ratio
of 1 :0.13:1.06 : 0.16 : 0.12. [ Conclusions ] Litchi tree did not absorb nutrients from last autumn branch
maturing stage to early flowering stage, with the exception of Ca, Zn and B. Almost all of the N, K, Ca, Zn and S
required by the fruit were newly absorbed during the fruit swelling, and partial P, Mg, B and Mo were originated
from the first and the second autumn branch. Consequently, vigorous autumn branch is the key of the flowering of
litchi and the base of high fruit yield. Fertilization only after the flowering or fruit setting should be avoided in

litchi production. Nitrogen fertilizer should dominate in the nutrient management during the autumn branch

development, and potash is preferable during the fruit swelling.

Key words: litchi; autumn branch; spica; fruit; nutrient requirement
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Table 1 Biomass increase in one year for Feizixiao tree

AFW S AN RIUHAH Pl Rz
Growth stage First branch Second branch Last branch Spica Fruit
RYAH#Z Y Last branch maturing 7.80+0.84 12.30 +0.48 19.68 £ 1.29
HI4EW Early flowering 11.33+1.21 12.90 + 1.18 9.12+1.32 8.44 £ 1.96
ALY Fruit maturing 8.40 + 1.80 11.70 + 1.20 18.80 + 1.30 552+7.8
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Fig. 1

Nutrient contents in autumn branches of Feizixiao at the last autumn branch maturing stage
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Fig. 2 Nutrient contents in autumn branches and spica of Feizixiao at the early flowering stage
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Fig. 3 Nutrient contents in autumn branches and fruit of Feizixiao at the fruit maturing stage
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RIS B9 N (259.5+28.4) g, P(28.3+£2.6) g.
K (186.5+19.6) g. Ca(41.6+9.2) g. Mg (36.1 +4.7)
g. S(124+13)g. Zn(316.8+53.4) mg. B (201.1 +
29.0) mg Fl Mo (1.4 + 0.3) mg. A0%FH 4 As 245
Fe e AT g, WSS—AS N, P, K. Ca fil Mg 5543
ERHH M1 :0.10:0.73 : 027 : 0.15, 545K
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1:0.12:0.75:0.05:0.13, =K B0 BREUELH)
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K. Mg 3257 = IRAE I RFL B R #23 . aX 3B
UL FARAEI, RN B LAY &, ik, i
AiEEE . 5. B

TERIAE], Btk 7SRk S AL TR Gt 2R
FAT RN N (256.1 £38.4) g, P(26.7+3.6)g. K
(1843 +22.7)g. Ca(112.7+22.0)g. Mg (34.5+5.5)
g. S(10.6+1.9)g. Zn (4263 +849)mg. B (3323 +
52.3) mg Fil Mo (1.0 £ 0.5) mg (3£ 3). 57 2 KIKAY
LRI SRR IR B EA L, R RKAY K
HM N, P, K, Mg, SFEoRBESZIHAM
%, Ca 2REWA N KRR 2N 3 5, Zn Fl
B SRR N AR A 2B Y 1.35 Fil 1.65 1%, X
RS R AR KA AR IFIEwI I, BRakst BT
Ca. Zn. B4b, FEARNWBHALFR /7. X ATHEEH
TR A WA EY), WRAEL RIS
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Table 2 Nutrient accumulation in autumn branches of Feizixiao plant at the last autumn branch maturing stage

HA N P K Mg S Zn B Mo

Tissue (g/tree) (g/tree) (g/tree) (g/tree) (g/tree) (g/tree) (mg/tree) (mg/tree) (mg/tree)
%5 1 Y First branch 40.7+9.1 41+£09 29.8+49 108+1.8 6.1+09 26+07 469+11.5 43.1+£165 0.26+0.09
%5 2 4% Second branch 79.0£109 75+£00 51.9+43 241+56 123+£1.6 43+£0.1 935+18.6 71.9+43  0.55+0.09
AIYKAY Last branch 139.8+84 16.6+1.7 1048+104 6.7+1.8 17.7+£22 55+£05 176.4+23.3 862+82 0.58+0.13
411 Total 259.5+28.4 283+2.6 186.5+19.6 41.6+9.2 36.1+4.7 124+1.3 316.8+534 201.1+29.0 1.40+0.3

®3 EFROEHMBRIERRSRRE

Table 3 Nutrient accumulation in autumn branches and spica of Feizixiao plant at the early flowering stage

AL N P K Mg S Zn B Mo

Tissue (g/tree) (g/tree) (g/tree) (g/tree) (g/tree) (g/tree) (mg/tree) (mg/tree) (mg/tree)
%5 1 # First branch 63.2+57 73+0.8 512+86 294+60 79+£09 28£0.6 79.6+23.1 841+153 03+0.1
% 2 44 Second branch ~ 798+85 8308 580+1.1 423+83 112+1.6 3.5+05 1347242 112.7£9.0 03+0.2
FYKAH Last branch 632125 52+08 375+54 300+54 96%15 25+04 1026105 73.7£109  02+0.1
AETE Spica 499+116 60+12 375+75 11.0+£22 59+15 1.8+04 1094+27.0 61.7+17.1 02+0.1
411 Total 256.1 +38.4 26.7+3.6 184.3+22.7 112.7+£22.0 345+5.5 10.6+1.9 426.3+84.9 332.3+52.3 1.0+0.5

K. Ca. Mg F4 2R EHI R 1:0.12:0.75:
0.22 : 0.12, Bk Ca REELHLHBI 2 R A UK 2 BIH A K
RS0 4 F5 40, HoAh 3= 55 Lo ) 5 = R BORS B o 422
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XoF )AL I A YR 22 A R A IR BN 73 43 22
Bt — Pl (& 4) £, 5REMEZEZMH
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WAHER Ca RFEANRIE AN, HAhFR /- U HE N
K Al Zn BHRBAANFERE N, mH, PHESRK
F§BR Zn F1 B A A SR 3 BRI SR T AERE Y
Feor B, BRI, HEEFRM N, P, K. Mg,
S. Mo For2Hk B TR, 67.5% 1) Zn F120.2%
1) B RIETARKAS . MH, PIAEHIA KA 1585 552
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UE S AR YA A R 7 RS R I OGS 0 . PR,
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Jiti ARG 10 1% 3kt A7

TER T, BRI SR R
WA N (1148+22.1) g, P(145+27)g. K(1214+22.8)g.
Ca(182+1.6)g. Mg (13.7+2.7)g. S(4.6+0.8)g.

Zn (143.6 £ 22.4) mg. B (136.8 + 12.5) mg Hl Mo
(0.5+0.2) mg, BAYFRILEIHIR BRI N
(320.6 £ 49.8) g. P (33.7+5.3) g. K (273.2+39.3)
g. Ca(143.5+28.6)g. Mg(38.5+8.4)g. S(16.1+
2.5)g. Zn(544.2+£91.3) mg. B (357.9 £ 45.9) mg Al
Mo (1.2 £ 0.3) mg (% 5), H, HEN, P, K.
Ca, Mg F24r BRULHIN 1:0.13 2 1.06: 0.16 :
0.12, SRR MAEREAR L, FC 2B K FR455 LB
WA, UORATE R IR W B i AR A
T 7k K fl Ca. Mg BFRRIEERHICRY, R
P o B SR 0 (R B O Tt S . BRI, ok Ao i
Jiti K 0 Ca. Mg EFRMEMRLETAAR, TR
K, HBUEE 2 MRS KBS I S, R
MR AR | R AL B RRIAGE . R
PR B R A | s O IE A, R R ORI,
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53 3 WAL A AL RE SR o R B R AR L,
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Zn. B Al Mo &4 RFLE RS HI N 25.2% . 26.3% .
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FERIAEIBIR L, AR YR & A 33 0 R A& XA AR )
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Table 4 Increments of nutrient accumulation in various autumn branches at the early flowering stage as compared
to those at the last branch maturing stage

HH N P K Ca Mg S Zn B Mo

Tissue (g/tree)  (g/tree)  (g/tree) (g/tree) (g/tree) (g/tree) (mg/tree) (mg/tree) (mg/tree)
%5 1 A First branch 22.4 3.1 21.4 18.6 1.7 0.2 327 41.1 —0.01
%5 2 K4 Second branch 0.8 0.7 6.2 182 -1.1 0.8 412 40.8 —0.28
AUAH Last branch ~76.5 -11.4 —67.3 233 8.2 -3.0 -73.8 -12.5 -0.34

x5 LTFRRIMAHMBEERILFDRRE

Table 5 Nutrient accumulation in autumn branches and fruit of Feizixiao plant at the fruit maturing stage

HA N P K Ca Mg S Zn B Mo

Tissue (g/tree) (g/tree) (g/tree) (g/tree) (g/tree) (g/tree) (mg/tree) (mg/tree) (mg/tree)
5 | A4 Firstbranch ~ 33.4+4.6 44+07 294=76 17.1+48 34+05 20+01 699=154 409=6.4 0.1+0.0
5% 2 A4 Firstbranch ~ 60.1£82  63+09 433=41 298+44 55+05 33+03 1131187 64.1=8.1 0.2+0.0
KYKHS Lastbranch 1123+ 148 85+1.0 79.1+48 784+17.8 159+46 62+13 217.6+347 1161189  03+0.1
SRS Fruit 114.8+22.1 145+27 1214+228 182+16 137+27 46+08 143.6+224 1368+125 05+02
411 Total 320.6+49.8 33.7+5.3 273.2+393 143.5+28.6 38.5+84 16.1+2.5 54424913 357.9+459 12+03

*6 RFRAEHRMEERERAIF 2 RAELLVILHNIEE
Table 6 Increments of nutrient accumulation in various branches at the fruit maturing stage as compared
to those at the early flowering stage

A N p K Ca Mg S Zn B Mo

Tissue (g/tree)  (g/tree)  (g/tree) (g/tree) (g/tree) (g/tree) (mg/tree) (mg/tree) (mg/tree)
%5 1 K First branch -29.8 2.9 218 -12.3 4.4 -0.9 9.7 432 —0.14
%5 2 K4 Second branch -19.7 2.0 -14.7 -12.5 -5.6 0.2 21.6 —48.6 —0.09
AU Last branch 49.0 3.3 41.6 6.3 3.7 115.1 42.4 0.08

R KRF BB R BT, TSRSk AT —
FIES RS 10 55 53 e B iR A BT 3G I e . SE AT DL L L
B, KRMRLEMMN, K, Ca, Zn, S FHFHHEASL
AR AT, P Mg, B, Mo N4k A
TR —RE IR R . I, sEE s
—HEH A, BREZHRS USRS 2 RN AT
P, WA RS m e E Y AR . A
i, SR it A P R G 7 B

b, WFEAEBET AN, REEEEH
AERh A B AR ERBORER A KRS BT 25 X BB BT 1R A
FEMTRENFS, EBURH AR, B2k,
WG b s, HARERK . R Ml . 1
ARFEVE .

3 ZEip

TR S A T i A =B , AR A=

Yrid K& R FR4) (Ca B15h) SRR A T R 2
o RHARAE (55.2 £ 7.8) kg/tree MY B 1=, ERRID T4
T AE RN (39.78 £ 2.60) kg, RFHFE/ME N N (259.5 +
28.4)g. P(283+2.6)g. K(186.5+19.6)g. Ca(4l.6+
9.2) g. Mg (36.1+4.7)g. S(12.4+36.1)g. Zn
(316.8 + 53.4) mg. B (201.1 +29.0) mg Fl Mo (1.4 +
0.3) mg, WFERMALBBEHM N, P, K. Mg. S,
Mo F4r 27K H TARIKN, 67.5% I Zn F120.2%
1 B RUE T AR, HOR YA A 1 02 7 5w
B IOCH, MAEMEFRAG R EEE N, H
B, KRR CaBeJ159, i H i fEFE R R S5
Cafie 1Mk, WTFERLEMMYN, K. Ca, Zn. S
Fr oy AR LT MBI, WP, Mg, B, Mo
BIRMER K A TH— M5 MR %, FIt,
fECHFKAY 2 75 R AL FE R S A Kk B WO EE Y
Ay, ARt A 5 D SRt AR AR T e il T
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