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Studies on the calcium nutrition of Litchi chinensis
“Feizixiao”improved by root injecting
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( 1. College of Agriculture, Guangxi University, Nanning 530005, China; 2. Institute
of Economic Forest, Guangxi Academy of Forestry, Nanning 530005, China )

Abstract: The effects on improving the calcium nutrition of Litchi chinensis by three different types of calcium supple-
ment (root injecting, fruit dipping and foliar spraying) during fruit development were studied. The results showed
that the calcium nutrition of the trees could be significantly improved by root injection,and the calcium content of the
pericarp and the leaves increased by 85.19% and 50. 28 %5 comparing with the control, respectively, which were better
than the other two types. Compared with the control, treatments of foliar spraying and fruit dipping also contributed
to higher content of calcium in the pericarp and the leaves,with 33. 48%,8,85% and 28. 43%,51. 54 % higher than
those of control,respectively. Among the three types of calcium supplement,root injecting had the best effect on in-
creasing the calcium content in L. chinensis,followed by fruit dipping and finally foliar spraying.
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Fig. 1 Effect of different treatments on
calcium contents in pericarp
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Table 1 Effect of different treatments on the percentage
of cracking fruit and fruit weight

Y ARE HRE ()
Treatment  Weight (g) Percentage of cracking fruit
A 31, 5a 5.23a
B 26.4b 10. 56b
C 25.8b 11. 28b
CK 22.9¢ 16. 75¢

#: AR EEEARREXEBERERBF (P<0.05)
Note; Different [etters after each data in same column mean signif-
icant difference at 0. 05 level(P<C0. 05).

3 Wi

5 2 MU BE G0 B B AR BUR S 2 —  FE S R A
BHREEFECEREEAR NESEMER -
P B AT B ARG SR AR S SR
HWEERFUERBHER BERKTEARE
ERTFERR BHRNBRESHAFESRER
ERRAAEL (=B E%, 1999; Moon %,2002a,b),
Bt B RER R I T RS E R AT, RBE
RFEAMBRNEE NS —, SEFEEET
KR S B Y 5 L BRSSO AR e, 3
R ARRFEM M3 N (A EE 2002), BF
RERBIRETANTH B, #AR LS B et
B I Z RS2, vk B AS DL R SRR,
s SHRLHE, BTFEAR LY AM, B
ERAEERERRPNESE BR, B TRL
L T A 45 R . 2 SR AR A 51 B
AL BN ES, B EESZ RS MY
HR, RELRAFESERE, SAHH, RENRAE

A B K 5o B B S5 RE B TE A M BE 45 45

EBR TN, AL AR BT MEF
RGP SR AL 4R P9 S A 5 e B B B R S TR M Y
B, BB B S5V B A RIS R IR M. TE
RELRE HHIM - R SL R0 45 R 2, B FImE R AL
HYBAERNRERREEERKT. BEEERSE
MEE,MIEHALEBREBRETFHERKFE.H
MR PREELRRLER, M IREREGRESR
KEHERABERBER. BRLEZRIBMRA,
FESR B R RETY BRAR ST B KB BE 22, BT LA, R

AR BRI P A ERLBEFRRL. RER
MBS T XS BEANERAGHIETE SR
AL R AERA AR MR EREALANERT,
HHREZARRBSHBRIHMRRETRHE
BRAKP,RIETREERBMBHTR. RIOA
RABMBH ERF L RE, WRB T RENK
R (BEHEFEF,1999; 7 H /r»200D) . RABBEK
B R A REE, MERHAS L W EEEM, R
GHRER. ARFBROTEAPETREARH
H M REEERZZRBNT EREH—LHA
BroE.

4 Hi

W R R AR R ALY, B
REFERLAH A FEHERKTE. HP.BE
MBLHEYIRERHE, REAMGANESREST
RET 85.19% M 50. 28% ; R AL EX IR FE B R
BRARENENGFEEREZR. HPURRRER
RRERT. RREXRH .5 g, WWBERT
37.55%, M RHK% 5.23%, lLBEKT 11.52%.,

SE Lk

Chen JZ(BRZR B »Lu XI(B E1B) » Ye ZX(MH B 7)) setal. 2002.
Study on the relation between mineral nutrition levels and crea-
sing peel in mature orangeCHf R 48 B 5B 5 R i R 41 & w R
TCRXRWFR)[I]. Plant Nutr Fert Sci GEY) & 35 5508
#3R),8(3):367—371

Gong YC(EZE M), Xu JEGRF ), Zhang SZ(FK WP ), ez al.
1986. The relationship between brown core of ¢ Yali” and calci-
umnutrition. (BFBLFSHEEERNX R[] Acta Hort
Sin(F#.%4#H),13(2) :145—148

Li JG(ZERE) ,Gao FF(H %), Huang HBGE#EH) seral. 1999.
Preliminary studies on the relationship between calcium and fruit-
cracking in litchi fruit (45 5 RB X RZ W] J South
China Agric (BETIRM A 24) ,20(3) :45—49

Liu JFC #148) , Peng SA(E 4T 8 ), Cheng YQ(B Z ), et al.
2007, Studies on calcium transportation and its movement in
pear fruit(BL R F WA (E . A B EEHHZNHENIR)
[7). Guihaia(J"Fa#%)),27(2) :240—243

Meng YP(FZEF),Cao QF(H Fk3F). 2003. Apple leaf surface
spray calcium technical and its test effect(GE 4 H EMI4EHE AR
BHRABMEI]]. Shaanzi Fruis(ITHRR) ,(4):3—5

Peng J(ZR), Xi JBUEE ). 2003. Studies on the physiological
mechanism and the preventing measures of cracking fruit of Li-
tchi chinensis cv. Nuomici (i K BEE B RNV EHN B S5 H R
BRI Guihaia(J"FHEH),23(1) :65—68

Xue JJ(BEHF) , Yu DC(RMEA) , Wang XR(EFEH) sez al.

CF$% 543 71 Continue on page 543 )



43 BRES%: KRN EHLARR PEG e R ERER KRBT 543

tilized kernels and their parents during the early stages of seed
development in wheat(RRI R /NEER XM FEEAXAH
X FEABWHREEERER)I]. Aca Agron Sin (1R %
#),31(1) 119123

Tyagi A,Chandra A. 2006. Isolation of stress responsive Psb A
gene from rice(Oryza sativa L. ) using differential display [J].
Indian J Biochem Biophys ,43(4) ;244 —246

Watanabe H, Saigusa M, Hase S, ez al. 2004. Cloning of ¢cDNA
encoding an ETR2-like protein(Os-ERL1) from deep water rice
(Oryza sativa L. ) and increase in its mRNA level by submer-
gence, ethylene, and gibberellin treatments[J]. J Exp Bot, 55
(399):1 145—1 148

Xie XD B2 %), Ni ZFE ({2 v #8) , Meng FR(FE FLE) , et al.
2003. Relationship between differences of gene expression in
early developing seeds of hybrid versus parents and heterosis in
wheat hNERTMEHRARERPHFHEREREZRRHE
SMERRXRBZNWEHFIOI]. T Gener Genom G & %
#),30(3) :260—266

Zeng IM(% #2480, Lin WX(BRIC#E) , Liang KIORRRIZ) , e al.
2003. Molecular responses of rice(Oryra sativa)to the stress of
lowly enhanced UV. B radiation(ZK §§ 3T & 57 & UV-B $E 51 filh8
WA TREMFOLL. Chin] Appl Ecol (L AT HIR) 14
(6):941—944

Zhang JJ(EEF ), Zhou SG(EEEYE). 1990. Major climatic dis-
asters in China and their impact on agricultural production(# E
WERESBREREN R AEF=HEWI]. J Nanjing Inst
of Meteor (IR KR FEBTEM) ,13(3):259—264

Zhang HYGGK¥25) , Liu Y B ), Liu DCCX & B et al. 2005.
Identification of the genes related to resistant to Magnaporthe
grisea using differential display technique in rice(Z R} B 7R 5% 4
BKBURERMRXEE ). J Genet Genom GRIEZ#IR),
32(7).719—725

Zhang LP(Bk7 ), Wu P(R ), Zhu IM(BL & ), et al. 1997.
The expressive difference of inductive gene by aluminium in rice by
differential display(F]f§ DD-PCR i Rk FEEES RN
FEFO]. Sci Agric Sin(PERLEE) ,30(5) . 7174

Zhao LARAFD »Deng XL(RBEH), Jia XL(FH B3, 2006. mRNA
differential expression of rice induced by elicitor from Magna-
porthe grisea (FRRM A T T KR & mRNA 2 5l %%
B3] Mol Plant Breeding (5 FHYEF) ,4(4) :535—539

Zhou IM(E#H) ,Zhu QURBE) ,Bai YY(EHKIE). 1999. Cloning
and sequencing of ¢DNA fragment of early responsive gene of rice
induced by blast fungus Magnaporthe grisea GG EFFHBLHES
RIKFE R RN ZEREE DNA 5 BRESFEH S 0] Aca
Phytophysiol Sin (GE¥)4H2EIR) ,25(2) :1156—120

( 3% 520 71 Continue from page 520 )

1999. Effect of different fertilizing methods on the absorption
and translocation of iron in apple trees(jifi i 77 2 X} 3£ £ H i .
BEGHERDI]. J Fruir Sci (R#FIE),16(1) ;13

Yang QQUBHHE F)» Xue JJ(BE#H FE), Wang XR(EF M) et al.
2001. Mechanism of iron fertilizer by root-inserted to correcting
chlorosis of fruit($RAEAR R T £ R Pk kA NED[T].
Plant Nutr Fert Sci (178 375 BE R 3 . 7(4) :435—440

Zhou W(/& 1), Lin B(ARHE). 2002. Study on pathways of Ca?t
movement in young fruit tissue of apple and its regulation by hor-
mones(ER L RALTZH BB S ME R[] Plant Nut
Fert Sci GEYE 37 SIERI#4R) ,6(2) :214—219

Bramlage W], Weis SA,Drake M, 1990, Observation on the rela-
tionships among seed number, fruit calcium,and senescent break-
down in apples[ J]. Hort Sci,25.351—353

Cline JA, Haivon EJ. 1992. Relative humidity around apple fruit
influences its accumulation of calcium[]]. J Amer Soc Hort
Sci,117(4) :542—546

Fallahi E,Righetti TL,Richardson DG. 1985. Predictions of quality
by preharvest fruit and leaf mineral analyses in ‘Starkspur Golden
Delicious’ apple[JJ. J Amer Soc Hort Sci,110:524—527

Huang XM, Wang HC, Zhong WL, et al. 2008. Spraying calcium

is not an effective way to increase structural calcium in litchi per-

icarp[J]. Sci Hort,117(1) ;39 —44

Johnson DS, Ridout MS, 1998. Prediction of storage quality of
‘Cox’s Orange Pippin’ apples from nutritional and meteorologi-
cal data using multiple regression models selected by cross valida-
tion[J]. J Hort Sci Biotech ,73:622—630

Moon BW,Lu W1,Zheng HL, et al. 2002a. Effects of tree-spry of
liquid calcium compounds on calcium contents, quality, and cell
wall structure change of “Jingfen” pear fruits[]J]. J Kores Soc
Hort Sci,43(4) :51—53

Moon BW,Kang IK,Lee YC,et al. 2002b. Effects of tree-spry of
liquid calcium compounds on the changes in cell wall compo-
nents, cell wall hydrolases, and cell wall structure during cold
storage of non-astringent persimmon fruits[ J]. J Kores Soc
Hort Sci ,43(4) :443—446

Perring MA. 1984. Redistribution of minerals in apple fruit during
storage: preliminary investigations with the variety Spartan{J].
J Sci Food Agric,35:182—190

Perring MA, Person K. 1987. Redistribution of minerals in apple
fruit during storage, the effect of storage atmosphere on calcium
concentration[J]. J Sci Food Agric,40.37—42

Wojcik P. 2001. Dabrowicka prune fruit quality as influenced by
calcium spraying{ J]. J Plant Nutri ,24(8):1 229—1 241



