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Effects of exogenous calcium on mineral contents in pomegranate leaves

and pericarp during fruit development
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Abstract: [Objective] Calcium is one of the essential macronutrients for plants and functions in signal
transduction and constituent of the cell wall. Add exogenous calcium timely can promote the absorption of
potassium, phosphate and nitrate during plant growth and development. In this study, exogenous calcium
were sprayed on pomegranate leaf and pericarp to find the effects of exogenous calcium on contents of the
other several essential nutrients, during the whole development period. Then provide some theoretical ba-
sis for production of fertilizer. [Methods] ‘Taishanhong’ pomegranate trees were sprayed with different
concentration (1,5,10 g-L™") of calcium nitrate solution in the 4th weeks after full blooming for the first
time, then once every 4 weeks. Both the leaves and fruits were sampled to detect contents of potassium,

calcium, magnesium, iron, manganese, copper and zinc, respectively. Effects of different exogenous calci-
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um concentration on the leaves and pericarps were compared with the control which sprayed with water on-
ly during the growth period. [Results] Exogenous calcium can significantly increase the calcium content
in both of the leaves and pericarps, the calcium content increase with the exogenous calcium concentra-
tion in a certain concentration extent. Exogenous calcium increased magnesium content in pomegranate
leaves and pericarps, and the higher concentration of 10 g+ L' exogenous calcium nitrate had the most sig-
nificant influence on magnesium content in leaf in all the growth period, while the medium concentration
5 g+ L" had more remarkable impact on magnesium content in the pericarps. Medium and higher concen-
tration of exogenous calcium changed the curves of iron content in pomegranate leaves during the growth
period, iron contents presented a tendency of straight climb with the growth period, iron contents in-
crease significantly in the pomegranate leaf in later developmental stages, and it had no significant effect
on the peel. Exogenous calcium reduced copper contents to a certain extent in pomegranate leaves. [ Con-
clusion] Effects of exogenous calcium were different on the element contents of pomegranate leaves and
pericarps, with the concentration of exogenous calcium changed the influences were different in a certain
concentration range (1-10 g+ L"). Foliar spraying calcium fertilizer improved the calcium content in the
leaf and fruit skin, it also had certain promotion or antagonism effect to the potassium, magnesium, iron,

manganese , copper, zinc contents. It played different roles in pomegranate leaves and pericarps with differ-
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ent spraying concentration and spraying period.

Key words: Pomegranate; Exogenous calcium; Mineral nutrients elements

A8 (Punica granatum L.) A B 18 & %0
TR, B = A T, B BEAE ) OB Bl
W R S RS, ARRSEREE &
Z RPN AT R B E IR LAY, R S 2R A G A
A YTE P BT, B BT AE A T OB Il A B
P PR DU DM PRI S8 20T IR, & — T
HERYDRERUK IR, T A R 5 1, A
T TH AR AEZRAEY K. BT, 3 E A Rk s B
PR, XoF A AR R 15 T T A biF 9% 22 4 b T Ak
TR IR A 85 45 SRR DR T 2R,
T A AR AR B B AR 5 T A gE 570 . 45 (Ca) JTER
EAYR T RKEILRZ — WK A E A
FEEITIRE, WA i IR A ME S 5
L PR A A AR RN B R N 5 AR AT, 2 5 IR
ARKEE, B Al M RE ) —Fhoo R, 3
B RE RS G BN A0 AR EE th 2 B g A v, Bk 4
[ AL B E A SRR S , 2 5 IR 15 Al I RE A Al
R A AT DB A T PR, Ca AR XEZE ) B 35032 5, R 2%
¥ YR IE PAAR TR0 8105 e A K A L 2 A SR
S K T oy A A, 5 BIA G 28U LA
KA ST, AR Ca X35 5 BT
SEMAE L N (P K Mg B2, 17 23500 A= R
SRR S B ES A HUICR . ARRSE TR, &

KA W ACRATE N 5 2458, Be b, ST D
(7] s 3L okt R SR S ) A LR B AL s 4 A1
5, 3RS TR 5 TR R AR A A B R AT LA
I ANFAS DR . LA ANFAS BE 75 R A
EFRITCR WSROI . 758 i
SR, BT VR LT 1 000 mg- L Y CaCl, iAW Ak
FLP-ASRERS iR e AN BESE R4S, {AE 5 000 mg- 1!
A S R R R S5 5 1T Ca(NOs ) FEVR B &5 T
200 mg- L™ A AT 3G 00 2 > 25 A% it B AR e 25k 5, 34
I B 5 T RIR BE 1) CaCl,, 25 WIS IR AR B ¥ A7 AE
AR5 ) 0 M RE DT A, WA H R AN
Ca(NOs )., B FESTHT AMEES X1 16 & B WP A 2
P ST ws VR I A T ML A DI ST
R EAMERR, MARIRE B AE SR AL SR
1 BPRHRITT I
1.1 e

R T 2015 4F 7—10 H F 47k A, 4L 22 10
21 At R AR SR A AR AR 5 e
T, A AR ST i A R R B A K T A —
B TAESE 5 28 RIT U 55 28 d 43l Wi it A [w) ¥k i
) Ca(NO,) (il BRH5 ) V5 WL, L 28 52 58 4 L
Ca(NOs ) V5 i Mt JoT 2t ¥ B2 430 T1, 1 g - L5 T2,



HET) Pty 45 SNBSS A AR A A R MR B T RO R S R R 113

5g-L7";T3,10 mg- L' A4 5T 4R BE W85 5 4% , LA
MK AT HE . WSS UK H 23 BISR A v R R AR S, i
Fr BRI AR 5% 15 3~7 T T REM, SR JE Al
] S = /K e B R B K e, A T
TRy, B TR 105 CA4H 30 min Ji5, T 60 CHE
TEIEFE R SRR A B RN — 5L
SRS, BRI 4~5 SR SE TE DR T /Koy I AN
R AR s I o ey N [ L e i S ST
F RS e 2 iy 60 H 5 46 o

1.2 R EE 5K

JE A3 G RE T TAS-990 (b 5t 43
IEFABRTEATD) , K IEIEEE T FP640 (i H
IIHHAL A FRZA F]) , CEM Mars 6 72 18 %5 [ S )%
Tt R 50 (3 [E CEM A |, LCT #RAL /A B 217K
MLOFF RS ali Kb B A BRA ) o K. Ca Mg bR
HER WM 500 mg - L (g Bp b T A A B 4y
IR T ), Fe . Mn ., Cu . Zn 5 i %5 W BE 4 K
1 000 mg- L' (EZA .48 K AR L),
TR T A IR R R AU K E A4 st , BT K
PIhBatiK,

1.3 FHik

1.3.1 AREIAEWME AP mkbed) o BIERRAREL
FE & 200 mg ITATH A, D AR IR 4 mL, 35 ©
% TR, 2 H FA 2 mL XUEUK , BT
TR RS, AT AR o THRR ST 2 A B BT 56
1 By Bel BEEFE 4 min N T3 90 °C, P47 2 min; 55 2 By
B£6 min PR EE M 90 CFE % 16 CHERF 30 min, HUH
T I O RE SR 2 25 2 50 mL.

W i) 28 K- CH SR, SRR TR
0.05~0.1 MPa, #4702 M /i 506 , 43 50 il VE A%
HEMIZE BRI RE 10 SR 3 B (E . A 414!
i JC % (Ca Mg Fe . Cu.Mn.Zn) & &80l % F it
G

w/(pg-g"')=(CxDxV)/m

Ao, C o MAARE TAE M2 B2 5 10 Y o ik
FE/ (g - mL™) 5 D G BEAEEL; VAR S )5 e 4
PRRL s m A TH AR B i 0.2 25
132 #(K)nt4snz KioEaiRHAME
FCPEEME , L 15 mg- ¢ () KARUEZE A 100% , L
X HEE 0 Frill K ¥ A Co AL KoL & it
I/ 2 o

KR &/ (mg-g)=Cx15/100xDXV/m

A, C o AR T A M2 BB Hh R TR /%
D AR R VAR S R IS 2 AR m o T AR
e 0.2 g0
1.4 HIESHH

IR IGEE 23 1R ] Excel 2010 #E47 85040 230 Hr
K JH IBM SPSS Statistics 19 A TAH &S0 M7 o

2SR5

21 MESBHABEZEHAMFMRERKTE
SENHIT

WNE 1=-AJR7R, ZRILZE AR BER b B
K ICR SRS Btk A ik, Hirp, %R
AR KR SRR E T W, B R4 84 K
B iR, ZJE MR 1.5 g LA KT R &
HEAL)S 28~56 d R R J5 B Wi TR, 2 4 51
TS 112 KA 84 Kk {H , 117 10 g- L7 LB
W F 16 J5 55 56 KB K % i ik e i, 2 )5 8 i
K. RISMNEES — @ B LS A A % Koo 3R
AW, R B2 R SMIRES A K TT 3R AW e R
ARV B AMIE RS i K OT R 1 B i BRI, SR B A
PR K T R W = W AT, S I K T R e
REARG, B T RAIE T 1 X K T2 AL

—O0— X & Control —{3—1¢-L"
——5g-L" —x—10g-L" A

gh)
RS
b

&8

w(M )
K content in leaf/( mg* !

—_
=]

W

28 56 84 112 140
FEJEHE] Time affte full bloom/d

—0— X1 Control —{}—1¢-L"

—A— 5oL —x—10¢-L" B

40
30 X
20

28 56 84 112 140
AJEEE] Time affte full bloom/d

1 SMNESXAEBEEHMM FFREH
K TESEHRIN

Fig. 1 Effects of exogenous calcium on potassium content of

wCREH)
K content in pericarp/(mg-g™)
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Fig. 2 Effects of exogenous calcium on calcium content of

pomegranate leaf and pericarp during the growth period
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Fig. 5 Effects of exogenous calcium on manganese content

of pomegranate leaf and pericarp during the growth period
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