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20154E 3 22 H. 25 HH 29 HAY9:00 ~ 10:00
AT,
1.3 I FE b A Tk
1.3.1 HURE BRE S b B 735

MR AR S I R IRE (A e J ) Pl 5 e 5
W, BI20154E3 J 22 H), TEREBRAR S b
TR 5 A K NFEAR— BRI SR SR Ry A UK HURE () A o
R, IR, BETEARFE B S AR EER S
HEIX S AMPRIESRIN . BRI 2ME, RESHER
— IR . DR ST IR I K B R fe 4 200k
fE3H 22,25, 29H, 441,58, 12f15H
BHURE 1 W, Hih 3 22, 25 F129 HBURERIFEM:
T AL B 2 B SE AL, AR W B AL,
UCHURE RS 30 /0K, 7F I ADRERE SR 57 B R T
I, WIS E )T, BRI O Sl e R R
Febr, SRIGRIRE, IS TR S R SR R ATF S
WURE, FEAS [R)REARS 20 25 VR 50 10 1 Bz SR T R AR
fn, T — 80 C MBI vkAR 25
1.3.2 B K, Ca fil Mg &2

PR B AR Bk e T s, A+
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2.1 REKEM K, Ca fl Mg &I sh &b
2. 1.1 REKEME K sk

M2 A, M3 H22 HE3 H29 H, A
AFRFN CK KT E K B30 Bk A3 A 29
H#]4 H5 H, Cafb¥ T EA L, HAL M
CK¥BZETtm, N4 Hs HE4 A8 H, &4ubr
FCK ¥ &R, N4 A8 HEI4 H 12 H, Ca
AEFRFN Ca + Mg AbIEIE 25T+, Mg Ab3AN CK TE i
FAEM, N4 A 12 HE4 A 15 H, Ca kbFifl 53
Fh, Mg AbFEFN CK B3 THR, Ca+ Mg 23R
ERIT I

2 BT, N3 22 B3 29 A, &abp
S SR CK 2R A8, 764 A1 H, Mgk
FRF Ca + Mg 0PI 25 T CK, Ca 4b¥5 CK Jolid
FES, A A5 HM4 A8 H, Mg AbFAN Ca + Mg
ARPR R E T CK, Ca £bF R FHMXT CK; 7E4 A
12 H, Mg #5247 F CK, Ca+ Mg ZbFiML 2
BT CK, Cab¥5 CK LW FEER, £4 A 15
H, Mg AbFEFN Ca Zb¥ B 5 F CK, Ca+ Mg Ab3H
Mo i T CK, AL AT, A ] A B34 ] 2 5
REKEME K &,
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20 H#4 A1 H, Mg AbBRIC B & 781k, HAab
MCKHBEFm; N4 H1 HRI4 A5 H, Mgkt
PR E T, HAA A CK LB EZ; M4 A
SH#N 4 A8 H, Ca bW ERM, HALIEM
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M3 A5, 4 A5 HZAET, &85 HFH
W CK LWEES, 164 A8 H, Mg AHI B %5
F CK, Ca#bFE E(KT CK, Ca+ Mg ibHY CK
ERAEE, 74 H 12 H, Mg A3 FI Ca + Mg &b
HEEST CK, Ca b5 CK TR EFEER; 4
H 15 H, Mg AbFEMN B 5T CK, Ca AbFEAI Ca +
Mg ZbFR R # & T CK, A A1, R[] hb B AN
[ R T O AR KBS Mg 75 &, Mg AL PRFN Ca AR EE
Ca + Mg Ab3 53731 $2 25 R 52 % B SR RIS W A 7K 7
PE Mg i,
2.1.3  RREIKENE Ca HrEshBAE L

ME4 a5, 4 A1 HZA1, ANFELEF CK
MK Ca SR TR EL; 4 1 HES H,
Mg Kb 3 2 REAG, HAR AR R CK 30 W 22 1k
M4 HS5 HEIS H, Mg AbFEAT Ca AbFEA 2 T+
F, CK BETHE, Ca+ Mg AbHC W F21L; M4
H8 HEI 12 H, &AFHEERFM; M4 H12 H
F15 H, Ca+ Mg AbFEEETHE, HALHEM CK
¥ E A
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408050, 4 H S HZAT, #4085 HFH
WICK TR EES; £4 A8 H, Mg ZbFEAI Ca +
Mg ZbH B T CK, Ca AbFIH: B0 T CK; 1E
4 H 12 HM 15 H, Ca ZbFEME 8% & T CK, Ca+
Mg ZbHE 2 5 T CK, Mg 4bBES CK TR E#£ R,
ST A S 7 N i B 2 3 7 N 9 e (@ 7 e OF
FE, Mg AbPEAN Ca ZbPHE | Ca + Mg A PR35 2 5
SR B BTSRRI Ca Fr i,
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2.2 WRE4eE K, Cafl Mg FEIEAEL
2.2.1 Rpe K GBStk

HE S afn, 3 H 29 HZA7, AFAFA CK
M4 K SRy nELi; W3 H20 HEl4 A 1
H, Ca+Mg Zb¥ i EREAL, HARLLIF CK i &
Asfk; N4 A1 HES H, CabFEFI Ca + Mg 403
WETHE, Mg ACFEFN CK KR8k, M4 A5 H
F8 H, CakbPEAI CK B3 TR, Ca+ Mg 4bH
W TR, Mg AbPEC B &4k, M4 H 8 HE|
12 H, Ca+Mg AbFRE % TR, HALHEM CK Y
WELT; N4 H 12 HE 15 H, Ca AHEEAI Ca +
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S BT, 724 A1 BHZRT, AR5
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MEERT CK; f£4 A8 H, &AH S5 CK LR #H
Z5, 4 H 12 H, Ca #bH B EMT CK, Ca+
Mg A3 B R T CK, Mg AbFRIC 754k, 754
A 15 H, Mg AR 25T CK, CaAbFEFI Ca + Mg
REFRA v T CK, AT, AT b 3 A 2
2.2.2 R4 Mg HEshAAk

mE 6 nf, M3 H22 HE25 H, CakbPREy
4 Mg S ESE, HApRLA CK T #4281k,
M3 H25 HF)29 H, Mg AbBEAI Ca + Mg kb P B 3%
Fhin, HAUEHA CK JCWE4Ek; M3 H 29 HE|
4 71 H, Ca+MgAbFFN CK W ETE, HALR
JoREEM; N4 A1 HEIS5 H, Ca+ Mg ZbFHE
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M4 H5HE 8 H, Mg abHfk &I, H
RACFEA CK LR EAEk; N4 A8 HE12 H,
Mg 4b B & 25 T, HAR AL BRI CK #0024
fb; M4 H 12 HE 15 H, £A40FEH CK Bk 3
TR,

6 dal%n, 3 H 25 HZHEF, ASEALERAIE
WiCK LREES, 63 H29 H, Kby e
T CK; 764 H1 HMS H, Ca+Mg bR ERT
CK, HAeM#Y K TR #EX:R; 4 HA8H, &
FAEEAIRIMY CK TR E 2R, fE4 H 12 H, Mg
ALFRAT Ca + Mg AbPEY B 2 & F CK, Ca 4bFHY5 CK
T EES, 764 A 15 H, Mg AbH A Ca + Mg 4b
PRI S T CK, Ca AbFR5 CK W #2484k,
AruL, OREAR PRSI —E R R R 4 Mg i, Ca
ALFRFT Mg AbFE | Ca + Mg AbPRAT B 55 SRS & B AT
HAFLEARR 4 Mg & at
2.2.3 R4 Ca HrashBAM

ME 7 Al%, 3 A 25 HZHT, AR CK
4 Ca SEHTICWEZM; N3 H25 HEI3 H29
H, Cakb¥iJCi &k, HAAIEA CK # 5 E Tt
By M3 H 29 HE4 A1 H, Ca bRk w3Te,
HAKMHA CK ¥R 4k, N4 A1 HRIS H,
Mg ZbBRFN Ca + Mg AbBE i 25, HAAb BRI CK
ToEA ek, N4 A5 HEI8 H, 4481 CK 35
WEIE, N4 A8 HE 12 H, 4B CK ¥
BERM;, N4 H 12 HE 15 H, Ca+ Mg AbHTE
BEAAL . HAUC B CK BT,
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3.00
03-22 03-25 03-29 04-01 04-05 04-08 04-12 04-15

HI% (H-H)
E7 TELEMNRES Ca GEBHHME

7 T, 3 H 29 HZHT, AFEALR S
W CK ML WEES, 764 A1 H, CabPiM ¥
=T CK, Ca+ Mg ZbH R8T CK, HAaudHS
CK LW EZER; 4 HS5H, SLBMBEEST
CK; 74 H8 HAI12 H, Ca kbFH W E ST CK,
Ca + Mg AbFR i 2 T CK, HAKIES CK L R#
Z5. fE4 H 15 H, Ca+ Mg A # 5 T CK,
HAeAHS CK BB EE5, AL, Ca ZbFEFN Ca +
Mg AL R E R0k B MR 4 Ca i, Hifub
PR AR 4> Ca L,

2.3 RIE4A K, Ca Ml Mg &8 5/KIEME K, Ca,
Mg 5 2 [ (1 26 P A S 1

MREEEOEBSREPE K, Ca, Mg TTEK
S HUKIEPE S A BRI E 2 oo e A O T, H
1T, RREALEA CK B3R KIEN K &85
4 Ca frim, KWK SRS 4 Mg & i, KisHE
Mg 54 Ca TR LS Ca HE5 S Mg FEM
TRAH G R BN LA W IR A S, HA A fn i &
FEOIAEE, BB FEAL A CK B3R K, Ca
Il Mg & B 2 [ HoA M IG5, i 2 al
KIEPE K, Ca, Mg M4 K, Ca, Mg & H R4
— PP A S A 5 B R R E A O R A
P B AR G, BERASR M K| Ca Al Mg & B 7R
REOLEBSEPAERLEMAER, 7T, A~
[ AL P AR AN SR B2 K, Ca Fil Mg & (0] 719
ERPEAHOCHE , AL — AT R 0 & i R A
M &5 R EHETR F 'L,

*1 FARATESEAREMMNRIEXRY

e JKEPE K K K KEE Mg 4 Ca
54 Ca 54 Mg 54 Ca 54 Mg
CK 0.956 3" 0.708 4 ** 0.956 9 ** 0.6303 "
Mg 0.640 2" 0.691 5" 0.649 6™~ 0.612 8"
Ca 0.602 4™ 0.754 8 ** 0.598 3 ** 0.544 7"
Ca+Mg 0.7723*" 0.840 5" 0.9333"" 0.506 7"

. TR B EMEKT P<0.05; " FR B EMEKTF P<0.01, TR,

R2 TRATRSIENEBEXRY

Ak 2 KK IKHEHE Ca IKEETE Mg 2K 42 Ca 4 Mg
CK 0.940 7 0.837 4" 0.7203* 0.870 2 ** 0.964 5** 0.914 5
Mg 0.8853 " 0.865 6 ** 0.958 7% 0.8752* 0.9752** 0.962 6"
Ca 0.977 7% 0.995 3 ** 0.997 8 ** 0.991 8 ** 0.9832** 0.9756*

Ca + Mg 0.989 7** 0.9356** 0.995 4 ** 0.9115* 0.990 7 ** 0.909 3 **

2.4 SR (0 5 RN AR AR ) A AR Fk
2.4.1 R hEEEHISEL

HE 8 Al A, FERL KRB RES, AR A
5 CK R h (B R TN SRR, 4 A
1 2R, REAEY CK /8K b5 J0 B E2
b, M4 H1 HFE S H, CabFFI Ca + Mg AbH
W T, Mg PR CK 00 W 481k, M4 A
SHE 12 H, S4FA CK ¥ 8% FH; M4
A 12 HF 15 H, Ca+MgAbHJ BEL, HA
AFRFN CK ¥R FRE, UiRH Ca + Mg ZbBRAY 1 {H

fE4 712 HELBEERM, WEIXBFELSk, B
O E 0,

Il 8 I AT, AS[w)Ah R AE SR Sk 7 4 () Xt [
W Ry b B A A sZme . 3 H 29 HZHI, 4%
WY CK ZAJCR & 25w, 24 1 H, Ca+Mg
MR ERT CK, HRZLAHE CK 254883
4 H 5 H, Ca, Ca+ Mg 0¥ FHM|KT CK, Mg
AhELE CK &2, 4 H8 H, Ca, Ca+Mg
AR AT CK, Mg #bFR5S CK 25 A 53,
E4 H12 H, CabHEE ST CK, Ca+ Mg AbF
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ANFEACFERT CK ZE4 H 1 H Z BibERR e 0 B 2 48
fb; WEZE 4 A8 H, ARAFEA CK % 8 & T
B M4 8 HE 12 H, Ca + Mg Ab3 - i 71
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1] O I ] AL AN [i) Ak o ] 30 R P A R L
A REEm, £4 A1 B2, ANELFES 55
M CK 2R AR, 764 A5 H, Ca+MghbF
FET CK, HAKAHE CK 2% R #; 4 H
8 H, Ca fl Ca+Mg ZbFR i 35 F CK, Mg 4b¥E5
CK 25 ARNBE, 164 A 12 0, Mg AP W&
F CK, Ca+MgAbFRAI Ca AbFE 25 F CK; 7F 4
H 15 H, Mg hb3fR R E & T CK, Had#y cK
LRAEE, UAERIARR LB, AL
Y] )R B 4 v LR R L, (HAR 2 Mg Ab PR R
o T CK,

2.4.3  AN[FIAL BT 75 ke R B A 40 5 2R R KUK AR it
EEZERNA!

X BRI R B TR RR AR ) R SR KU
R AR S A AR A EE SRAELR B 0 Hr, R Ca + Mg
ACFRAE 4 J1 12 H 2R R 58 4 35 0 R 3 R KUK fe A,
PR e TR K “Wirgg” [, Mg kb BRI 7 58 4
FHORREARLEE B %R, XEAA AL
TSR R R R KR AR R R E
2.5 B K, Cafil Mg SEEREEOHNER
2.5.1 B K, Ca fl Mg & &85 2 % (G I8 br i)
BAY A S 5B

R E O R F R, X KR4
K, Ca, Mg it 555 4 (O bn /RSB AH 5 43
BT, 1555 X MBI PEAROCAR 5, LA (AR 0 LR
PEAH AR A e MR B R KO-, SR B AL A
KA A IR B, St a5 RNk 3 R,
Xof 48 MR A DG AR 1 5 4% A AH DGR i I AH G R 8K
PEATEeAE, A5 3 EEAR R R A DGO R AN T ik

Xf Mg AbFERFN CK M5, U EEEH «x, (afi)
A, Sy, (hH) TUAHG, VEES y, (OKE
P Mg &) IEAISE, SRR e B
x5y, MG, BRI Mg i 52 K o HIE
G, 5 hEGAAHK, WL, fEREE R TR
Hi, Mg AbFRFN CK RO B2 K IEPE Mg &t , 2
PRI fe 2 a5 ) = R R E

X Ca fbBEN T, U FEE «, (aff) EFFR,
S, (Rfl) M, VEEY y, (KEME Mg &
W),y (& Cafi) IEASE, VLML &b 3
FE . a5y, y MK, BVREKE T Mg & &
e Ca B 5 RE o HIEME, 5 h HAMK,
ALOL, Ca AbEEAGIR I 4 Ca SRS, B HE
e A ERHEE,



Hh ] S AR

2017 (3)

&3 ABEXSH

AbFE HARIPEAR AR EqdatlE iy AR PR DGR 55 R ] 0 72 g R A G R B
CK U U=1.646 3x, —0.014 7x, +2.531 lx; + 1. 642 1x, + 0.8030, -0.4733, -0.6068, 0.5113, -0.4914
0. 039 Oxs
v V'=2.455 8y, —0.693 4y, +0.224 1y; — 1.235 8y, - 0.118 8, —-0.49 5, 0.763 6, 0.234 7, 0.555 0,
1.590 3y5 —0. 472 Oy, 0.4221
Mg U U=0.961 2x, +0. 138 5x, —0. 487 6x; +0.956 Ox, — 0.9612, 0.1385, -0.9876, 0.4560, —0.4560
0. 956 Oxs
v V'=0.555 8y, —0.891 3y, +0.890 Sy; +0.201 3y, + 0.555 8, -0.391 3, 0.890 5, 0.201 3, 0.427,
0.927 2y5 +0. 828 2y, 0.528 2
Ca U U=0.341 4x, -0.017 3x, —0. 018 8x; - 0. 159 2x, — 0.9542, -0.3908, -0.7763, 0.4263, -0.3953
0. 767 Oxs
4 V= -0.044 3y, +1.474 5y, +1.738 6y; —0.991 5y, + 0.4150, -0.2300, 0.746 5, 0.599 7, 0.910 1,
2.262 Ty5 0. 869 1y, 0.558 6
Ca + Mg U U=3.126 4x; +0.872 7x, — 1. 085 Ox; —2. 680 2ux, + 0.8023, -0.4863, -0.6913, 0.4645, -0.3350
0. 072 2«5
14 V= -0.117 2y, —0.651 5y, —0.563 Oy, +0.502 ly, + 0.176 6, -0.226 3, 0.899 7, 0.385 8, 0.908 0,
0.696 5

1. 068 Ty; —0. 350 Oy,

He (1) 2 ~asRKFER o, bAMAE, ORISR,

Tk, (2) FRAMAEDR AL B 54 1 (0148 45k AR G 2 BB L 5 Kz [ 1 5 8 o 050 2 e e 5 7 — 3
x4 ERFMMEHEHEEATE

Xf Ca+Mg BRI E, UEEHY5 % (aff) IE

MERR G,y ~yo MIRFKIENE K| KIETE Ca, KIEME Mg, &K, 4 Ca, 4 Mg

X, S () MR, VEESy, OKEME

HERTS
4 Mg

HERTS
K Ca

iRk ]
4 Ca

Carlit) .y, OKIRHEMg &0 .y, (% Cadrfit)
J—_E*Hééo iﬁ%ﬁéﬂﬁ%qji%% Xy~ 5\735 Yo V3 CK
VA, ISR K RE Ca Sl KEME My Bt
4 Ca RGRE o BERX, 5 A0, T
W, AR R R, Ca + My AbBAG Y
Kb Mg SRR Ca ks, JfE
S TR EL T e

25 LR, Ca AbFRFN Ca + Mg AbFRPAR TR 57 —_—

Ca, Mg &% i 15 R B35 (048 A 18] (9 i B0 P8 AH S 4
W AN ]t FES Ak L 3 5 26 €8 81 1 77 A A 52 4 A

y =0. 000 02¢" 878
r=0.926

¥ =0.000 26¢" 7"
r=0.874

y =0. 000 05¢ 620
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The primary mechanisms on the effects of Ca and Mg applied in foliar nutrients on the pericarp colouring of Litchi
chinensis Sonn. cv Sanyuehong

GAO Dan, LI Shi-jun, WANG Zhan, ZHOU Kai-bing“ ( College of Horticulture and Landscape Hainan University, Hain-
an Haikou 570228)

Abstract: The study of the primary mechanisms on effects of Ca and Mg applied in foliar nutrients on the pericarp’s coloring
was conducted with Sanyuehong litchi fruits . The treatments included spraying the Ca, Mg solutions and their mixtures,
and the check (CK) was sprayed with clean water. The results were the following: in the course of the development of the
pericarp’s reddening, the different foliar nutrients treatments and CK all improved the contents of the corresponding elements
in pericarp. The partial correlation coefficients between the content of total Ca and the water-soluble K, the total Mg and the
total Ca, the water-soluble K and the total Mg, the water-soluble Mg and the total Ca were significant positive in all the
treatments and CK. The multiple correlation coefficients between one of the contents of the total and the water-soluble K, Ca
and Mg and the other five ones rest were respectively significant. The treatment Ca + Mg successfully solved the problem that
the peel kept green at the total soluble sugar in flesh rising to the top, and the treatment Mg successfully solved the problem
that the total soluble sugar in flesh dropped at the percarp’s full reddening. The higher content of the water-soluble Mg in
pericarp of the treatment Mg and CK was the key factor for improving the pericarp’s reddening, the higher content of the total
Ca in pericarp of the treatment Ca was the key factor for improving the pericarp’s reddening, and the higher content of Ca
and water-soluble Mg in pericarp of the treatment Ca + Mg was the key factor for improving the pericarp’s reddening. To the
different treatments and CK, the exponential regression equations of the contents of the anthocyanin to those of the total Mg,
the water-soluble Ca and the total Ca in pericarp indicated significant respectively positive correlations, while the exponential
regression equations of the contents of the chlorophyll to those of the water-soluble Ca in pericarp were significant respectively
negative correlations. In conclusion, the element Ca and Mg had a synergistic effect on the growth and development of pericarp
in Sanyuehong litchi, and different treatments promoted peel coloration by increasing the contents of Ca and Mg.

Key words: Sanyuehong litchi; foliar nutrients; Ca; Mg; pericarp coloring
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